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Research Review

New Developments in Macroeconomic Theory:

A Prospectus and Appraisal

By Roger K. Conway and James R. Barth®

Although the battles that are fought in

[the economics literature]  appear to be fought
with antique pop guns, the bullets are real and they
may-soon be fired at you

Robert Solow

Introduction

There 18 no longer, 1if there ever was, any question
but that the workings of the macroeconomy have
major 1mpacts on the agricultural sector Indeed,
one of the invited paper sessions at the 1982 Ameri-
can Agricultural Economics Association (AAEA)
meetings focused exclusively on “Current Macro-
economic Policies and U S Agriculture ” Further-
more, some of the important influences of macroeco-
nomic policy on the farm sector have been recently
and extensively discussed 1n an excellent survey ar-
ticle by Prentice and Schertz (80) and 1n an article
by Tweeten (108) in which the latter goes so far as
to state that “the economic structure of the farming
industry in the long run will depend more on fed-
eral taxation, money supply and trade policies in
the Federal Reserve System, the Internal Revenue
Service, and Department of State than on commodity
programs 1n the U S Department of Agriculture”
(108, p 864)* Although the Prentice and Schertz
monograph provides a useful discussion of standard
monetarist and Keynesian theories, both of which
to varying degrees provided the foundation for the
econotme policies implemented during the fifties
through the midseventies, a new theory—the new
classical macroeconomics—also merits attentron
This recent theory gained prominence during the

*Conway 18 an economist with the National Economics Dhvi-
mon, ERS Barth 18 a professor in the Department of Economics
at George Washington University and a vieiting scholar wath the
Federal Reserve Bank of Atlanta The authors wish to thank
Lorna Aldrich, Thek Haidacher, Dick Heifner, Nadine Loften,
Tom Lutton, Lloyd Teigen, David Torgerson, Paul Prentice, Lyle
Schertz, and Paul Sundell, all of the g S Department of
Agriculture (USDA), Michael Bradley of George Washington
University, Robert Keleher of the Federal Reserve Bank of
Atlanta, and especially P A V B Swamy of the Board of Gov-
ernors, Federal Reserve Board, and George Washington Univer-
sity, for their valuable comments and help on an earlier vermon
of this paper

talicized numbers 1n parentheses refer to items 1n the Refer
ences at the end of this article

turbulent seventies, when the claims that fiscal and
monetary policy could smooth the business cycle
were called into question Broadly contemptuous of
the fact that the predominant views of the macro-
economy seemed to be unable to explain the recent
period of ssmultaneously high inflation and sluggish
output growth, some econom:sts claimed this new
theory could explain how to reduce inflation quickly
and without loss of output

We behieve 1t is 1n the nterest of the agricultural
community to become familiar with this new theo-
retical development 1n macroeconomics because 1t
may, as Tweeten suggests, have a substantial influ-
ence eventually on what happens 1n the agricul-
tural sector Moreover, this theory already has
operational components directly-applicable to the
agricultural sector (see, for example, 13, 33, 37, 41,
102, 105) Our article will, therefore, attempt 'to
present, as well as to appraise, the new classical
macroeconomics One of our major conclusions 1s
that the new classical economics 1s far more comple-
mentary with traditional macroeconomic theory
than either advocates or detractors have thus far
emphagized

The New Classical Macroeconomics

A crucial element of the new classical approach 18
the modeling of business cycles within an equili-
brium framework As 1t 18 assumed that expecta-
tions are formed rationally, these models are fre-
quently referred to as rational expectations models
However, this assumption 18 but one of several 1den-
tifying this class of models * The other major
assumptions are (1) perfect wage and price flexibih-
ty will occur, leading to continuous market cleaning,
(2) economic agents possess imperfect information
about some 1mportant economic variables, (3) some
form of the “Lucas-Rapping supply function” ap-
ples 1n which (as described later) nominal shocks
have only temporary influences on real vanables,
and (4) a vanant of the natural rate hypothesis

We shall describe these models synonymously as new classical,
rational expectations, or equlibrium cycle models
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holds 1n which perceived nominal variables produce
no real effects The uroportance of these assumptions
will become clear as we describe a basic rational
expectations model

Rational Expectations Defined

The concept of rational expectations was first
postulated by Muth (74) when he suggested that, as
expectations are informed predictions. of future
events, 1t.seems only reasonable to consider them
exactly like predictions from a relevant'theory of
economic behavior This postulate can be stated
more rigorously as follows Based on a given infor-
mation set, the subjective probability distributions
of outcomes are assumed to be distributed about the
objective probability distributions of outcomes This
equating of subjective and objective probability dis-
tributions 1s based on the notion that, because infor-
mation 15 a relatively scarce commodity, economic
agents within an economy will use 1t optimally
More specifically, the structure of the pertinent eco-
nomic model 18 assumed to be information which 18
known and thus used in the formation.of expecta-
tion * However, 1t 18 not assumed that the predic-
tions of individuals are always: correct (perfect fore-
sight) or that expectations are the same for all
agents (homogeneous expectations)

Malliars and Brock (70) contend that rational ex-
pectations 18 a plausible theory because (1) the
hypothesis 18 applicable to all dynamic problems,
and expectations in different markets would not
have to be treated in different ways, (2) if expecta-
tions were not moderately rational, there would be
opportuntties to make profits, and (3) rational
expectations 18 a hypothems that can be modified
with 1ts analytical methods remaining apphcable 1n
systems with incomplete or 1ncorrect information
(70, p 153)

A Basic Rational Expectations Model:
Its Policy Implications

We will use a simple model developed by Sargent
and Wallace (90) to describe the basic features of a

*Adaptive expectations 18 another widely employed expectation
scheme, whereby the expectations of a vanable are based solely
on past values of that variable Ounly 1n the unhkely case that
prices, when actually modeled, are found to display a random
walk will rational and adaptive expectations yield the same
resulta
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rational expectations'model We start by assuming
that the demand for goods and services (an IS equa-
tion) 18 g1ven by the following equation (where all
subsequent variables except the interest rate are 1n
natural logarithms)

Y=Y, —al, - P) +u, )
where

Y! = demand for goods and services,

Y, = the trend or natural level of output,

T, the nominal rate of interest,

P;,, = expected price for period t + 1 deter-
mined 1n peried t,
The expected rate of inflation deter-
mined 1n perrod t — 1—that 18,
(P2, , — P9, and
u,, = arandom error term such that

u,, ~ N(O, %)

9
I

Turning to the money market (or an LM equation),
we can assume that the money demand function 1s
given by

M =P, + 7Y, — 11, + u, 2
where

M¢! = the demand of money,

P, = actual price level during period t,

Y, = equilibrium output, and

W, = arandom error term with u, ~ N(0, ¢

whereas the money supply (M®} 15 exogenously
determined by monetary authorities and will be ex-
plained more fully

Aggregate supply 1s assumed to be given by the
following equation *

Y=Y, + 8P, - P} + u, )]
where
Y! = aggregate supply,

Uy, a random error term such that
ug, ~ N(O, ¢2),

and the other varables are as described above

* Notice that when there 18 no uncertainty so that
P, =P, then the aggregate supply curve becomes vertical
and one obtains essentially the classical model—hence, the
term new classical macroeconomics For the theoretical
development of the new clasaieal aggregate supply curve, see
(68, 60, 62, 94)



Using equations (1), (2), and (3) and the equilibrium
or market clearing conditions, M = M* = M and Y¢
= Y* = Y, to solve for the reduced-form price equa-
tion, one obtains’

-y TQ
P,=—1Y +-——=P:,,

t D ¢ D
+(ﬂ—a)‘r+ﬁ7apr

D
[+
+ﬁ(Ml_u'2l)+%ull.—-—D_u3L (4)
where I = 87 + o + yBa

Assuming that expectations are formed rationally,
then

P, = E®(0,_) (6)

where {, _, represents the information set available
to every economic agent at time t — 1

Applying the conditional expectations operator to
equation (4), one obtains

—ya T
EP) = 3>V, + F-E®. )+

B—ar+ 8
—%%——EE(P.H-%E(MJ (6)

This equation states that the conditional expecta-
tion of the price level 18 determined by future price
expectations and the expected money stock Next,
we subtract the expected price level from the actual
price level, yielding,

P, - E(P) = %:uu__(”i)_"f“)um_
a - EM,)
DUt D M

Substituting equation (7) into equation (3) yields

Yl=Yp+—%3—(ML—E(Ml))+u, ®)

where u = %- u, — ﬁl;x u, - ﬁ(f B’YQ) Uy,

According to equation (18), output depends only on
the difference between the actual money supply and
the expected money supply To determine the ex-
pected money supply, we now postulate a policy
feedback rule wherein policymakers attempt to
stabilize output at the full employment level This
procedure 13 captured 1n the following equation

M:=M,_, + XY, - Y._) +u, 9)

where u,, 18 a random error'so that u,, ~ N(0, ¢2) ®
This equation.indicates that the monetary author
ties wiil 1increase (decrease) the money supply dur-
ing recessionary (inflationary) periods Based on the.
principle of rational expectations, one can now solve
for the expected money supply Doing so vields

E(Mtlﬂt—1)=Mt—1+)\(Yp_Y:-1) (10

Subtracting equation (10) from equation (9) yields
M, - E(M,) = u,, This means that equation (8)
reduces to

Y,=YP+—%£uu+ulor
af ‘
Yt —Yp=—D—u4l+u1 (11)

The 1mportance of this result 1s that the systematic
component A 18 not present 1n.equation (11), which
means that the monetary authorities cannot sys-
tematically affect output Only the random element
1n the money supply, u,,, affects output, but this
component represents unanticipated movements,
and 18 thus uncontrollable by the monetary
authoritiee On the.basis of this finding, Sargent
and Wallace established the “‘superneutrahty’ pro-
position of monetary policy differences between ac-
tual and full employment output follow a random

Tt 18 assumed throughout that E(u, uﬁ = { for aill 1 # ) where
) =1, 4 This assumption 18 somewhat dubious as equations
(1-3} are simultaneous so that joint probability distributions are
imphed Sargent and Wallace make this assumption for computa
tional tractabihity, however, as this need not be:the case, this

particular approach is limited
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walk, and thus are not subject to being stabilized by
the monetary authorities ®

Okun (77) and Schultze {(32) criticize Sargent-and
Wallace for pretending that “all the world were a
wheat pit ’ They argue that the real world 1s pre-
dominantly composed of customer markets, not auc-
tion markets, which are based on forward contracts,
thereby implying considerable wage and price ngid-
ities Subsequent papers have, therefore, introduced
ngidities into the Sargent-Wallace model and have
then examined the resulting implications'

Whether or not the strong policy impotence result
holds w1ll depend mainly on the specification of out-
put given by equation (3) In one study, when Lucas
(57) assumes that production 13 withheld 1n antici-
pation of higher prices in future perrods, actual out-
put 18 then influenced by the systematic component
of the policy feedback rule In a subsequent article,
however, McCallum (65) once again obtains the
Sargent-Wallace neutrality result using the Lucas
supply function specification, but only after dis-
counting E{P, , ,) appropriately by the rate of
interest

The policy impotence hypothesis no longer holds
once certain modifications are .made 1n the output
supply equation For example, Fischer (36) specifies
a model 1n which wages are constant for two pericds
because of contracts In this case, the aggregate
supply function becomes

Y: = (P, - E (P +u, (12)

1 t-1

LI o

1
2,
Agpregate supply 13 now no longer influenced only
by the current informational error between actual
and expected price Instead, monetary policy, even
with the assumption of rational expectations, can

systematically influence real wage rates and there-
by aggregate output because the authorities’ actions

*Note that‘all right hand side variables are considered or
thoganal to the error term when rational expectations models
are estimnated Thus, tests of causality or, more properly, ex-
ogeneity are closely linked to the time series models of rational
expectations thedriste (see, for example, (84, 89)) Unfortunately,
causality tests are subject to serioua theoretical and empirical
complicationa which, 1n our view, limit their usefulness See (28)
for a’discussion of thia point Note also that the emphasis 18 on
cychical movements, which 18 why applied rational expecta-
tionists detrend and deseasonalize tEeu' data One attempts to
work with economic time series which are, 1n other words,
covariance atationary and purely indetermimatic
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will not be fully and contemporaneously reflected 1n
current nominal wage rates Taylor (101) and Gray
(46) also develop similar models of overlapping
wage contracts in which, 1n any given.period, some
contracts are being negotiated while others are still
in force In this situation, monetary policy 1s again
effective because of the sluggishness of wages
relative to prices

Phelps and Taylor (79) specify yet another model,
one based on the assumption that firms set their
prices in the period previous to the one 1n which
they sell their output This type of advanced price
setting enables monetary policy to affect real varia-
bles without influencing prices 1n the current
period The following aggregate output equation as
posited by Phelps and Taylor incorporates this price
stickiness

Y:=0.'D +a1 EL—I(PT-) +a2Pl—1 +
oy M, + u, (13)

In this type of model, monetary policy can clearly

affect real output However, McCallum (67) demon-

strates that slow price:adjustment per se 18 not in-
compatible with the policy neffectiveness hypoth-
esis. One can demonstrate this hypothesis by posit-
ing an aggregate supply equation 1n which the
superneutrality result holds no matter what rigids-
ties are,introduced The key factor guaranteeing
the policy 1neffectiveness hypothesis 1n. this situa-
tion is that the length of the period during which
the wage 18 rigid 13 no longer than the period for
policy action to be effective

The Problem of Persistence

Strictly interpreted, the expectational errors
described above.should be randomly distributed
over time if expectations are formed rationally If
8o, 1t directly follows that output should be uncorre-
lated over time Needless to say, this 1s not the case

"Readers are advised to consult the survey article by McCailum
(68) for a more complete discussion of alternative supply func
tiona and their implications for policy effectiveness One might
add that, although McCallum's counterexamples are effective
debating points, they appear somewhat artificial 1n describing
real world relative rlg'lgmea between wages and policy :m‘gle
mentation Perhaps recognizing this, McCallum (66} provides a
more recent and shrewder critique of sticky wage/price models



when one examines the data Quite the contrary, all
the available evidence indicates that output and
unemployment are highly serially correlated The
observed “‘persistence” of positive output-price and
money-output relationships over business cycles
would seem to contradict policy neutrahity

Most rational expectations supply functions are
modified to mnclude a lagged output term as an ex-
planatory variable to account for this observed
serial correlation However, this procedure for deal-
ing with persistence has been criticized by
Modighan {73) as being ad hoe, a8 no rigorous
theoretic framework 13-provided to justify the inclu-
sion of this additional variable In response, ra-
tional expectations adherents have subsequently of-
fered several explanations to account for the lagged
term One explanation 15 based on the notion that
costs of adjustment prevent instantaneous adjust-
ments Another, advanced by Lucas (55) and ex-
plicitly derived by Sargent (88), 18'based on informa-
tion lags which lead to seriel correlation. More
specifically, a model based on Phelps’ (78) work
with dispersed markets, called "1slands,” and infor-
mational discrepancies 1s used to generate demand-
induced price-employment correlations 1n the
economy as well as to provide a theory of the per-
sistence effects associated with aggregate-demand
shocks, Lucas’ basic argument 18 that economie
agents engaged 1n market activity are exposed to a
continuum of dynamic and unanticipated opportuni-
ties that wtll not remain constant while an indivad-
ual conducts an information search In such a situa-
tion, real and nominal effects cannot be 1mmeds-
ately disentangled so that serial correlation occurs

Another explanation for serial correlation or persis-
tence 18 based on the existence of inventories
Blinder and Fischer (14) demonstrate that a sudden
price change can be met by altering mventories so
that changes in production will be less than sales If
prices remain the same in the next period, produc-
tion could be increased to rebuild inventories to
their onginal level As a result, a-lagged increase
1n production of varying duration would occur while
the original inventory stock 18 being restored Even
if no surprise price change occurred 1n time t + 1,
the output gap 1n time t + 1 would still depend
postively on the output gap 1n previcus periods
Unfortunately, none of these explanations for
persistence appears entirely satisfactory

Rational Expectations, Stability, and
Multiple Equilibria

Thus far we have examined the rational expecta-
tions hypothesis as well as the use of lagged
variables to explain observed price and output
movements Whenever lagged variables appear,
however, the question of convergence of the eco-
nomic system naturally arises When considering
this question, Shiller (95) contends that “these (ra-
ttonal expectations) models may explode rather
than converge because the expectations
mechamsm held at time t influences the behavior
of Y and hence the revised expectations mechamsm
in time t + 1 Because of the arbitrary nature of
the adjustment mechanism, we cannot generally
tell which models will explode and which will not ™
Furthermore, he argues that the possibihity exists
that “we are left with a fundemental indeter-
minancy for the solution of rational expectation
models and infinity of potential solutions for all but
those degenerate models which yield zero order dif-
ference equations ”

Both these 158ues are serious because they suggest
that rational expectation models may be specified so
as to permit the possibility of self-fulfilling unstable
expectations As Flood and Garber (38) note, a price
bubble can develop when the actual market price
depends positively on 1ts own expected rate of
change Because economic agents under rational
expectations will not make aystematic prediction er-
rors, price and 1ts expected rate of change are posi-
tively related, suggesting a similar relationship be-
tween price and 1its actual rate of change Thus, one
may be 1n a situation 1n which an “arbitrary self-
fulfilling expectation of price change may drive ac-
tual price changes independently of market funda-
mentals’ (38, p 746).

Rational expectations proponents vary 1n their
reaponse to this critictsmm Muth (74) originally at-
tempted to dismiss this 1ssue by pointing out that
“for a bounded solution, the coefficient of the larger
(unstable) root vamshes, the inrtial condition 18
then fitted to the coefficient of the smaller root ” In
other words, if the general solution for price 1s

Pt) = A\ + Agh, (14)

and }; > 1, then A, = 0 and A, 1s determined by
the mitial condition However, Sargent and Wallace
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(90) argue against unstable roots because of ''a ter-
minal condition that has the effect of ruling out
‘'speculative bubbles '’ Minford (7I) expresses
perhaps the most popular defense aganst this par-
ticular weakness when he asserts that past hstory
has not provided examples of prices exploding to 1n-
finity Because this information becomes a part of
the model 1taelf, 1t 18 presumed that one need only
consider converging solution ® Nevertheless, those
who believe the dynamics for explosive behavior
sti1ll exist.have challenged this argument, although
admitting that some exogenous action {for example,
policy) may serve to dampen the 1nstability.

Burmeister (20, 21) believes the non-untqueness
question may be more serious for equilibrium
modela than for those models wielding “‘free param-
eters” and producing disequulibrium price adjust-
ments which are anathema to the new classicists
In any event, the 13sues of stablity and multiple
equilibrium have not yet been adequately resolved
in the new classical economics literature

The Lucas Critique and Time-
Inconsistency

Perhaps the most 1mportant consequence of the ra-
tional expectations literature 18 hypothesis, formu-
lated by Lucas (56), that the behavior of economc
entities 18 not invariant to changes 1n the economuc
environment For example, when the Government
changes 1ta policy rules, 1t 18 assumed that1ndivid-
uals will observe this change and modify their
behavior so as to maximize their objective fune-
tions This means that traditional econometric
models may be seriously flawed when used for
policy analysis because these models sumply extra-
polate past behavior based on old policy rules into
the future In econometric parlance, the linkage be-
tween behavioral and policy coefficients (referred to
as “‘cross-equation restrictions’) needs to be taken
into account Stated another way, the coefficients 1n
those equations describing the behavior of economic
agents (such as supply and demand fuctions) should
be restricted hy the coefficients (or policy param-
eters) 1n those equations modeling economic
policies Hansen and Sargent (48, 49) are among the

*However, price bubbles have occurred with indivadual com-
modities whether for 17th century Dutch tulips or for world
suglar during the 1973 74 commodity boom See Conway (25) for
a discussion of this 188ue
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first to do empirical work teking these restrictions
nto account, particularly with respect to large
econometric models Their analysis suggests that 1n-
corporating the appropnate the appropriate restric-
tions will be extremely difficult *

Kydland and Prescott (53) and Prescott (81} have
taken the "Lucas critique” one step further by
arguing that formulating Government policy using
optimal control theory 18 1nvalid when economic
agents maximize their objective functions using ra-
tional expectations because any policy result will be
either “time-mconsistent’ or suboptimal By time-
consistency, they mean the following Suppose indi-
viduals formulate their optimal behavior 1n an 1m-
tial period t where they have accurately anticipated
all future Government policy variable magmtudes
for each time period over a finite horizon If these
individuals follow their optimal plan until a period )
and then recalculate an optimal plan for all suc-
ceeding periods, the original plan 1s considered to
be time-consistent when the recalculated optimal
plan 18 sumply the continuation of the original plan
derived 1n the first period for all periods after )
Kydland and Prescott further state that when ex-
pectations are formed rationally by economic agents
and when they are aware of the authorities’ deci-
sion rule, the Bellman principle of optimality 1s 1n-
applicable To understand their point, consider the
optimal rule for patents as an 1natance of time-
inconsistency Ideally, the Government would like
to break ita commitment with firms enjoying
monopoly patent rights and thereby have the ad-
vantage of a competitive environment with the cur-
rent technology now used under existing patents
However, the Government would also have to
pledge to honor future patents to stimulate new 1n-
ventions In'a future time period, however, these
new 1nventions would be old and, once again, the
Government could terminate all past patents As
expressed by Barro, ‘the policy that optimizes at all
dates subject to the 1mitial conditions applying at
those dates 18 subject to a time-1inconsistent proper-
ty where earlier plans are not followed through” (4,
p. 59) Once:anticipated by private individuals, a
steady or fixed policy 15 a time-consistent policy, but

*The ineight of Lucas 18 1ndependent of rational expectations so
that one could conceive of “irrational expectations” producing
the same paramater inatability 1n econometric models See (12)
for estimation of a policy reaction function



1t results 1n suboptimal technological advance
Analogous policy considerations can easily be
imaged within the context of-the agricultural sec-
tor, such as international trade agreements, buffer
stock price stabilization programs, and crop set-
aside programs Some critics, ike Modighani (73),
have argued that time-inconsistency would emerge
as an obstacle only when policymakers and private
individuals maximize heterogeneous and incompati-
ble objective functions However, Calvo (22) has pro-
vided a counter example, demonstrating the
possibility of a time-inconsistent result emerging
even when policymakers and private individuals
have the same objective functions

Kydland and Prescott’s finding apparently supports
the superiority of rules rather than discretion 1n the
conduct of economic policy The longstanding debate
between rules and discretion can thus be revised in
the framework of the new classical models to distin-
guish between rules without feedback and rules
with feedback Now that “optimal” policy rules
mught be suboptimal or time-inconsiatent, & dilem-
ma emerges as to whether policymakers should
adhere to their original optimal rule or subsequent-
ly revise it Kydland.-and Prescott prefer edherence,
whereas Lucas and Sargent (64) believe this rule
does not necessarily follow, based on the assump-
tions of theiwr model Instead, Lucas and Sargent
contend that 1t 18 entirely possible that policy-
makers could achieve a higher level of total (add1-
tive) intertemporal utility by continually revising
their plans every period'than they could by adher-
1ng to an 1mtial policy program The counter-
argument 1u favor of rules put forth by Kydland
and Prescott 18 that the Government runs the nsk
of “crying wolf ”’ They specifically claim that policy
announcements by the authorities would lose their
credibility 1f the announcements were continually
subject to revision Lack of credibihty, 1n turn,
would 1ncrease the varance of an individual’a reac-
tion function, make 1ta 1dent:fication more prob-
lematic, and thus lead to indeterminate conse-
quences To avoid this situation, Kydland and
Prescott, as well as Lucas, suggest that one
simulate over a number of different policy rules and
then implement the one with the superior operating
characteristics The significance of this proposal 18
that authort:es would no longer seek the optimum
optimorum, but would be forced to settle for a sec-
ond best solution

Credibility: Can Disinflation be
Painless?

According to rational expectation proponents, credi-
bility by both monetary and fiscal authorities 1s
necessary for stable economic growth In particular,
inflation can be reduced only by a change in the
current and prospective fiscal and monetary policy
regimes that will reduce 1nflationary expectations
Temporary restrictive fiscal and monetary actions
will not suffice, only a permanent change 1n the
policy regime from *‘what 18 perceived as a long-
term Government policy involving the high average
rates of government deficits and monetary expan-
sion 1n the future” will keep (87, p 2) If such an
*abrupt” change in Government strategy “1s suffi-
ciently binding as to be widely believed,” Sargent
argues that the cost 1n foregone output and unem-
ployment could be small As evidence for his posi-
tion, Sargent (86, 87) cites events in Austria,
Hungary, Germany, Poland, France, and Czechoslo-
vakia during the twenties as examples where
“credible” policies ended dramatic hyperinflations
or prevented them from occurring at near-zero out-
put cost

Imposing a gold standard on a government 1s one
way to establish credibility, Sargent contends,
because the government 18suing demand notes and
long-term debt would promise to convert any out-
standing notes 1nto gold, on demand, or to levy suf-
ficient taxes to honor 1ts debt That government
would be expected to meet 1ts debt abligations while
simultaneously refraining from seigniorage '°

Sargent and Wallace (91) and Sargent (85) rely on
the credibility 1ssue to argue for coordination of
monetary and fiscal policies because of their connec-
tion via the Government budget restraint The Fed-
eral Reserve Board's policy regarding open market
operations will influence the flow of potential
seigniorage revenues which, as noted below, 158 a
part of the intertemporal budget constraining fiscal
policy They show that this situation strongly 1n-
fluences the desirabihity of Friedman’s “'k-percent
rule” for the monetary base Thus, one can envision
a situation where such a rule 18 undesirable,
whether over the long run ornot First, 1t could
happen when the amount of outstanding Govern-

"Segmomge 18 revenue from money creation For an analysis,

see (1
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ment 1nterest-bearing debt 18 so large that a pretax
real 1nterest rate greater than the rate of growth 1n
fiscal output is needed to place the debt Second, a
situation could occur 1n which the monetary and
fiscal authorities clash If fiscal policy dominates
monetary policy so that there 13 an ironclad rule for
Government expenditures and explicit taxes, then a
concomitant monetary accommodation may be needed
to finance the growth rate of total Government 1n-
debtedness Finally, there 1s the case in which the
deficit path the authorities select 13 significantly 1n
deficit in a present value sense This condition
seems to represent the economic situation 1n many
Latin American countries teday

Arguments 1n support of the Friedman k-percent
rule hinge on whether or not the dominating fiscal
regime just described occurs A k-percent rule dog-
gedly adhered to by the monetary authorities 15 a
way to discipline fiscal policy Thus, a monetary
authority that 1s stronger than its fiscal policy
counterpart will announce and administer a
k-percent rule for the monetary base, thereby dic-
tating the flow of setgniorage revenues for the fiscal
authonities, who are then forced to lower Govern-
ment expenditures, increase tax revenues, and/or
employ bond financing so as to balance the budget
This scenarioc seems to describe the current situa-
tion 1n West Germany where the Bundesbank has
adopted such a rule and appears to have successful-
ly adhered to 1t

New Classicism: Empirical Results

Econometric investigations of the rational expecta-
tions hypothesis, although numercus, suffer from
severe limitations One problem 1s that rational ex-
pectations and adaptive expectations are “cbserva-
tionally equivalent,” as Sargent (89) demonstrated
This means that both expectational theories may
produce results that are equally consistent with the
data As a result, economsts cannot teat directly
which theory 1s best supported by the evidence

Indirect tests have therefore been attempted, but
with mixed results Barro (7, 8, 9), 1n particular,
has produced many studies attemptinig to determine
whether only unanticipated money (or money
shocks) affects output His findings indicate that an-
ticipated money growth 18 neutral, whereas unan-
ticipated money growth has real effects However,
by respecifying the way expectations are formed,

30

Small (96) and Gordon (42) generated results that
contradict Barro’s findings This reversal of results
points out a weakness 1n testing rational expecta-
tions models, namely, that there 1s a joint hypoth-
es18 involving the specification of the model as well
as the expectations mechanism

Furthermore, only 1f strong assumptions hold can
parameters be found that remain invariant under
policy changes (as Lucas desires} In this situation,
a varying parameter approach 18 the most general
because 1t makes fewer a prior: assumptions about
the economic environment If the coefficients do
vary, then 1t 15 tmpossible “to roll back econometric
models to the levels where parameters do remain
invariant” (106, p. 12) Swamy, Barth, and Tinsley
(99) have also demonstrated that there are serious
problems with the ARMA models used to estimate
the unobservable exogenous processes 1n the new
classical models They point out specifically that
stationarity has been inappropriately assumed and
that there are 1dentafication problems associated
with stationary models and unrestricted reduced
forms which have not yet been addressed !

One very suggestive study by Neftc1 and Sargent
(75) argues that a change 1n the distributed lag
relationship of output on the actual money supply
will occur when the feedback policy rule of the
monetary:authorities changes at some point 1n time
if the neutrality hypothesis 18 true, whereas no
change will occur if a relationship between output
and mnovations 1n the money supply 1s found They
hypothesized a policy break during 1964 and, using
a Chow test, found the evidence supported the neu-
trality proposition Yet the Chow test 18 not robust
as there 18 a difficulty 1n correctly characterizing
policy behavior by time periods Furthermore, Neftc
and Sargent’s alternative hypothess for this test 18
only a single arbitrary break 1n policy regime In
fact, a structural break 1s possible 1n every period
and, on that basis, Swamy and Tinsley (100) show
that the Chow test 18 statistically inconsistent, and
Resler, Barth, Swamy, and Davis (82) discuss prob-
lems with detecting structural change based on ex-
18t1ng tests

“Conway and Fryar (27} provide a further discussion of
econometric estimation difficulties with rational expectations
models



Theoretical Weaknesses of the Rational
Expectations Approach

One fundamental problem analyzed by Swamy,
Barth, and Tinsley (99) 1s the contradiction between
the Muth-Lucas-Sargent rational expectations
hypothesis and the Bayesian definition of rationality
based on coherence and other consistency require-
ments * As they point out, the problem 18 that the
rational expectations hypothesis requires the
equality of subjective and objective probabilities
(they rely on three different definitions of objective
probabilities for comprehenaiveness) of events In
contrast, the subjective Bayesian principle of ra-
tionality relies entirely on subjective probabilities,
thereby requiring no such equality They also argue
that the rational expectations hypothesis may be
considered a linguistic axiom, this being too restric-
tive for practical use As an alternative, Swamy and
others build a competitive, logically consistent,
microeconomic model based on a Bayesian frame-
work of subjective expectations which, when aggre-
gated across individuals, becomes a stochastic coeffi-
cient macroeconomic model suitable for empirical use

Rational expectations proponents are circumspect in
discussing how the “true” underlying structure of
the economy becomes known, how fast agents can
obtain information about this structure, and what
the information costs are The assumption.by pro-
ponents appears traditionally to be that individuals
acquire knowledge of the structure of.the economy
rapidly and freely for epistemological ease A more
realistic view 18 that 1t takes a long time for
economic agents to discover (if they ever do) the
true structure of the economy and hence to adjust
their expectations appropriately For this reason,
rational expectations may be more appropriately
conaidered to be a longrun, steady state phenome-
non However, if a break 1n structure occurs during
the transition period toward a longrun equilibrium,
problems arise A more reasonable assumption,
noted by Friedman (39), 18 that knowledge of the
new structure 18 costly to obtain and, therefore, will
be acquired adaptively If so, activist policies under
this regime will generate real effects

u3ee (31, chapters 6 and 7) for a rgorous defimition of theseax-
iomatic pnnciples Coherence, as defined by de Finetts (30), 1s the
most important conmstency requirement It amounts to restrict
mﬁla Euren belief system go that 1t would be .mpoasible for any
individual to lay multiple fair bets 1o such a way that the inda
vidual wins under al! possible outcomes When coupled with
other axioms, the suggestion 18 that the probabilities of elemen-
tary events wall sum to 1 and that conjunctive and digjunctive
events will obey both the product and addition rules

Using Hicks’ (50) terminology, real time 18
abstracted from the new classical models, and
logical, not historical, time becomes the criterion, as
rational expectations proponents consider the
length of temporal expectations formation to be
“whatever 1t takes” to allow individuals the oppor-
tunity to acquire sufficient.information to assure
that expectations are fulfilled

Finally, a contradiction to the Sargent-Wailace
policy 1mpotence result described above arises when
one takes 1nto account the portfolio balance theory
as put forth by Buiter (9), Tobin.(103), and Had-
nmuchalakis (47) Perfectly anticipated increases 1n
the money growth rate will increase the perfectly
anticipated 1nflation rate and thereby induce substi-
tution of capital for real balances This increases
the capital stock and hence generates 1mpacts on
output and employment so that money 18 not
neutral after all

Implications of the New Classical
Macroeconomics for the Government
Budget

The new classical macroeconomics provides 1n-
teresting policy prescriptions when one considers
the Government budget An examination of Christ's
(24) formulation of the Government budget restraint
(GBR) clarifies this 1ssue As Christ noted, the
Federal Government must satisfy the following con-
straint

G+1B=T+dM +dB —dA (15)

or

Defieit =G +1B - T =dM + dB — dA (16)

where 1 18 the nominal rate of interest 1 = r + ),
x* is the expected inflation rate, and r is the real
rate This equation states thet Government expen-
ditures on goods and services (G) minus taxes (T)
plus interest paxd on the Government debt out-
standing (1B) must be financed by 1ssuing more out-
side money (M) and/or bonds (B) and/or selling
assets (A) Equation 15 clearly shows that the
Government does not have a free hand to determine
all the macroeconomic policy variables simul-
taneously Instead, at least one policy tool must be
endogenously determined Another point made clear

3



by equation (15) 18 that a government’s budget con-
straint 18 not quite the same‘as an individual’s
Notice specifically that by increasing the money
supply and generating inflation, the Government
can reduce 1ta real deficit This 1t does by reducing
the real value of Government bonds and other out-
standing liabilities However, because the nominal
interest rate incorporates inflationary expectations,
this inflationary tax may be moderated to the ex-
tent the inflation 18 fully anticipated and 18 thereby
embodied 1n the rate of interest (that 18, T = 7%
The specific influence of inflation on the'GBR 18
shown by the following equation **

G/P + rB/P + xM/P — T/P — 7A/P =
dB/P) + dM/P) — d(A/P) amn

The new classical achool belhieves that the influence
of tax cuts on 1nflation and output depends on
whether or not the deficit 18 bond-financed If 1t 1s,
there will be neither inflation nor real effects iIf in-
dividuals engage 1n “ultrarational’” behavior ™ In
this case, as Barro (1, 6), David and Scadding (29),
and others argue, there 18 no essential difference
between debt and tax finance This view 18 also
referred to as the "Ricardian equivalence” theorem
because 1t traces back to Ricardo’s tract on the full
capitalization of the tax when bond sales are used
to finance the debt A Government sale of securities
which 18 fully anticipated by individuals means that
private spending will be reduced by exactly the
same amount as the bond-financed deficit because
individuals will realize that the 1ssuance of Govern-
ment securities means a higher future tax hability
for which savings must be increased Under this
behavorial assumption, aggregate demand remains
constant when taxes are cut, leaving prices and real
output unchanged Moreover, the IS-LM curves re-
main unchanged, thus leaving the interest rate
unaffected However, the composition of output has
changed, private spending has dropped by an
amount equal to the increase 1n Government
spending

Of course, strong assumptions underhe this
analysis In particular, the model depends on finite-
lived indivaidusals linked across generations by be-

“*Barth and Cordes (10), Barth and Morreil (11), and Turnovaky
(107) discuss these and other dynamic considerations of the GBR

*This behavior 18 used to explain “Denison's Law’’—the ob-
served stable relationship between gross private saving and
gross national product 1n the Unmited States
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quests '* Because of this assumption and other fac-
tors, many individuals have criticized these models,
including Feldstein (35), Buchanan (17), Buiter (18),
Drazen (32), Carmichael (23), Stokey (98), Brewley
(16), and Tobin (104). The main criticisms are

(1) altruism may be absent between parent and
child, (2) the generational chain may be broken: by
people without children, (3) constraints on wealth
transfers among generations may arise from 1mper-
fect rental, mortgage, and annuity markets, and

(4) survival 18 uncertain so that the private risk of
death will be greater than the social risk Empirical
evidence on the ultrarationality hypothesis, as dis-
cussed 1n a survey article by Stevens (97) and a re-
cent study by Feldstein (34), seems to indicate that
discounting of bond-financed deficits 1s less than
complete

In contrast to taxes, the output effects of Govern-
ment expenditures, as demonstrated by Barro (5),
depend on whether they are perceived as temporary
or permanent In the case of permanent Govern-
ment expenditure changes, the assumption 18 made
that tax rates will be adjusted so as to generate suf-
ficzent revenues to match the change 1n permanent
Government expenditures Thus, concomitant
changes in tax rates will only resultfrom a new
and permanent level of Government expenditure
Based on this reasoning, Barro (2, 5) and Kydland
and Prescott (52) argue that if all changes in
Government spending were permanent, then tax
rates should be constant or nearly constant over the
business cycle so that the budget would be balanced
on average, with surpluses and deficits arising only
from random output fluctuations

In contrast, according to Barro (3), temporary tax
and Government expenditure changes significantly
influence output because incentives for intertem-
poral substitution of work and production are
created The greatest incentives arise 1n the case of
transitory expenditures which are not considered as
close substitutes for private spending (for example,
wartime expenditures) Individuals recognize that
income 18 temporarily increased and will react by

'*A recent and growing interest has developed 1n extending
Samuelson’a (83) overlapping generations model to examine a
number of macroeconomic 18sues involving the intertemporal
allocation of resourcea We point this out because this type of
model 18 an equihibrium one and assumes perfect foresmight or ra
tional expectations See McCallum (69) and Kareken and
Wallace (51) for a discussion of this literature



temporarily increasing their labor supply At the
theoretical level, the basic result 18 that aggregate
demand 13 unaffected while aggregate supply 1n-
creases As far as empirical work 18 concerned,
Barro (5) found support for the view that temporary
movements 1n defense purchases, generally associ-
ated with war episodes, almost doubled the response
1n output as compared with an equal and perma-
nent shift in defense purchases

Conclusions

A remarkably persuasive recent article by Boland
(15) puts forth the proposition that an empirical test
can be “true’’ only if the theory behind 1t has
logical validity More than 2,300 years ago, Aristotle
constructed necessary conditions 1n the form of
axioms for admissible arguments (that 1s, the prin-
ciples of deductive reasoning}) An argument is
logical when two rules of inference hold (1) modus
ponens, which states that the truth of every
assumption 1implies the truth of all conclusions, and
(2} modus tollens, which states that when one con-
clusion 15 false, at least one assumption 1s false It
15 unfortunate that discerning the truth of assump-
tions 1n economic theory 18 1mpossible because the
problem of induction has never heen solved This
problem means that the new classicists are unable
to have their propositions logically verified from the
truth of economic particulars

As a result, the sophisticated falsification criterion
developed by Popper and emphasized 1n economics
by Friedman'® considers the absolute truth of com-
peting theories less important than testing them to
discover which one has the most successful logically
derived conclusions or predictions This process may
be performed by use of statistical techmques and
historical evaluation The new classicists have thus
far succeeded 1n demonstrating observational equiv-
alence with traditional models as well as 1n provid-
1ing historical examples that seem to support some
of their arguments Yet others, hke Gordon (43, 45),
have produced historical counter examples support-
ing the view that a credible reduction of 1nflation
by the authorities will be painful both 1n terms of
unemployment and lost output

*See (26) for a briel discussion of Popper, Friedman, and
Lakatos, as well as other influences on economic methodology

The contribution of this new economic program may
ultimately lie not so much 1n explaiming the histori-
cal record as 1n ascertaining the microeconomic
foundations used to produce i1ts macroeconomic con-
clusions The primary value of the new classical
school may be 1ts attempt to develop a coherent,
economic explanation of subjective expectation for-
mation by use of optimization and game-theoretic
techniques so as to explain cyclical movements 1n
key macroeconomic variables better In this

respect, the Lucas critique and the time 1nconsis-
tency proposition have already emerged as poten-
tially important contributions to interpreting and to
reformulating econometric policy analysis !* Econ-
omists are now more aware that authorities are not
playing a game against nature whose response 13
invariant to policy changes Instead, the game 13
played against alert and rational agents who will
react to policy stimuli As a result, the new classi-
cal macroeconomics has been valuable 1n demon-
strating how the length of real policy influence
could be briefer and that the impact and predicta-
bility of those policies may be weaker than pre-
viously believed Rather than viewing the new
classical approach as a distinct macroeconomic pro-
gram, we believe it may be more appropriate to con-
sider 1t a part of the most 1important new scientific
research program to emerge over the past decade
information theory and probahlistic economics
This important research 1s being rapidly incor-
porated 1nto all areas of economics, including public
finance, industrial organization, labor economics,
and public choice Although the assumptions of new
classical models tend to coincide with the underly-
1ing monetarist models, they can also be modified to
yield disequilibrium Keynesian resuits '® The
dramatic policy neutrality conclusion that resulted
1n such a highly controversial introduction of the
new classical models 18 being toned down consider-
ably by 1ts originators As Sargent and Lucas now
state, “‘the point of this example was to show that

1"We believe recent challenges to the Lucas eritique by pro
ponents of Vector Autoregression (VAR) models are miaplaced In
addition to McCallum's (66) rebuttal to their argument, time
series models such as VAR suffer from an incomplete theoretical
development See (28) and (100) for a more complete explanation

18¢e (54) for an 1lluminating discussion of this research
program

"Notice that deviations of variablea from their trend values
may not be a sign of market failure, and furthermore, even if
they are, the moat appropriate way for the Government to inter
vene, 1f at all, may be through provading of i1nformation One
way 18 through the development of contingent claims markets,
such as options and futures markets See (40) and (76) for a full
discuesion
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within, precisely that model used to rationalize reac-
tive monetary policies, such policies could be shown
to be of no value It hardly follows that all policy 18
meffective 1n all contexts” (63, p 60) and “[t]his 1s a
narrow special case, requiring arbitrary assump-
tions about information flow which has found little
or no empirical support” (93, p 11) This important
qualification has only recently been admtted openly

In summary, we contend that research based on the
new classical macroeconomics approach may be
viewed as.extending, rather than replacing, tradi-
tional models Greater recogmition of the stochastic
nature of macroeconomics can only add to policy-
makers’ understanding of how the economy works
and can thereby lead to 1mproved policy recommen-
dations Lucas (59) perhaps put these new contribu-
tions in the proper context ‘‘[t]here 1s no point in
letting tentative and, I hope, promising first steps
harden into positions that must be defended at all
costs” (59, p 713)

References

(1) Barro, Robert J “Are Government Bonds Net
Wealth? Journal of Political Economy, Vol
82, Nov -Dec 1974, pp 1095-1117

(2) —_____ "The Equilibrium Approach to
Business Cycles,” Money, Expectations, and
Business Cycles Essays in Macroeconomucs
New York Academic Press, 1981

(3 ______ "Federal Deficit Policy, and the
Effects of Public Debt Shocks,” Journal of
Money, Banking, and Credit, Vol XII, No 4,
Fart 2, Nov 1980, pp 747-62

@4) ——___ “Intertemporal Substitution and
the Business Cycle,” Carnegie-Rochester Con-
ference Series on Public Policy, Vol 14,
Spring 1981, pp 23768

5) —__ "Output Effects of Government
Purchases,” Journal of Political Economy,
Vol 89, No 6, Dec 1981, pp 112241

6) —____ “Reply to Feldstein and

Buchanan,” Journal of Political Economy,
Vol 84, Apr 1976, pp. 343-50

B

(p)

8

(9)

o))

{11}

(12)

(13)

(14)

(15)

(16)

— “Unanticipated Money Growth
and Unemployment.in the United States,”
American Economic Review, Vol 67, Mar
1977, pp 101-15

_ “Unanticipated Money, Cutput,
and the Price Level 1in the United States,”
Journal of Political Economy, Vol 86, Aug
1978, pp 549-80

, and Mark Rush ” Unanticipated
Money and Economic Activity,” in Rational
Expectations and Economic Policy (ed
Stanley Fischer) Chicage Univ of Chicago
Press, 1980

Barth, James R, and Joseph J Cordes "‘Sub-
stitutability, Complementarity,-and the Im-
pact.of Government Spending on Economic
Activity,” Journal of Economics and Busi-
ness, Spring/Summer 1980, pp 23542

Barth, James R , and Stephen O Morrell “A
Primer on Budget Deficits,” Federal Reserve
Bank of Atlanta Econoinic Review, Aug 1982,
pp 6-17

Barth, James R , Robin Sickles, and Philip
Weist ‘“‘Assessing the Impact of Varying Eco-
nomic Conditions on Federal Reserve
Behavior,” Journal of Macroeconomics, Vol 4,
No. 1, Winter 1982, pp 47-70

Belongia, Mike “Unanticipated Inflation, Ra-
tional Expectations, and the Relative Price of
Food " Paper presented to American Agricul-
tural Economics Association Annual Meet-
inge, Logan, Utah, Aug 1982

Blinder, Alan S, and Stanley Fischer "In-
ventories, Rational Expectations, and the
Business Cycle,” Journal of Monetary Eco-
nomics, Oct 1981, pp 277-304

Boland, Lawrence A “A Critique of Fried-
man's Critics,” Journal of Economic Litera-
ture, Vol XVII, June 1979, pp 503-22

Brewley, Truman ‘“The Indeterminancy of
Interest Rates '’ The Center for Mathematical
Studies in Economics and Management



17

(18)

(19)

(20)

(21)

(22)

23)

(24)

(25)

(26)

Sctence Discussion Paper No 491 Evanston,
I11 Northwestern Umv, Aug 1981

Buchanan, James “Barro on the Ricardian
Equivalence Theorem,” Journal of Political
Economy, Vol 84, Apr 1976, pp 33742

Buiter, Willem "Government Finance 1n an
Overlapping-Generations Model with Gafts
and Bequests,” 1n Soctal Security Versus
Prwate Sauving (ed George M von Fursten-
berg) Cambridge, Mass Ballinger, 1979

“The Macroeconomics of
Dr Pangloss A Critical Survey of the New
Classical Economics,” Economic Journal,
Vol 90, Mar 1980, pp 34-50

Burmeister, Edwin Cap:tal Theory and
Dynamics New York Cambridge Univ
Press, 1980

— "On Some Conceptual Issues 1n
Rational Expectations Modelling,” Journal of
Money, Credit and Banking, Vol XII, No 4,
Part 2, Nov 1980, pp. 800-16

Calvo, Guillermo *'On the Time-Consistency
of Optimal Policy 1n a. Monetary Economy,”
Econometrica, Vol 46, No 6, 1978, pp
1411-28

Carmichael, Jeffrey "On Barro’s Theorem of
Debt Neutrality The Irrelevance of Net
Wealth,” American Economic Reuvtew, Vol,
72, Mar, 1982, pp 202-13

Christ, Carl F "On Fiscal and Monetary
Policies and the Government Budget
Restraint,” American Economic Review,
Vol 69, Sept 1979, pp 526-38

Conway, Roger K “A Reduced Form Price
Equation from a Walrasian Model of the
World Sugar Market " Staff Report No
AGES821115 US Dept of Agr, Econ, Res
Serv, Dec 1982

Review of Mark Blaug's The

Methodology of Economics (or How Economusts

2N

(28)

29

(30)

(31)

(32)

(33)

(34)

(36)

(36)

Explain), Agricultural Economics Research,
Vol. 34, No 1, Jan 1982, pp 34:35

_  ,and Edward G Fryar, Jr
“Rational Expectations 1n Agricultural
Economies Research and Policy Analysis
Some Patfalls "’ Univ of Arkansas Agricul-
tural Economics Staff Report, Fayetteville,
Ark , 1983

Conway, Roger K, P A V B Swamy, .and
John F Yanagida “‘The Impossibility of
Causality Testing "’ Special Studies Paper
Board of Governors, Federal Reserve Board,
forthcoming

Dawid, Paul A, and John Scadding "Private
Savings Ultrarationality Aggregation and
“Denison’s Law,” Journal of Political Econ-
omy Vol 9, Mar /Apr 1974, pp 22549

de Finetti, B The Theory of Probability
Vol 1 New York John Wiley & Sons, 1974

DeGroot, M H Optimal Statistical Decisions
New York McGraw-Hill Publ Co, 1970

Drazen, Allan “Government Debt, Human
Capital, and Bequests 1n a Life-Cycle Model,”
Journal of Political Economy, Vol 86, Apr
1978, pp 505-16

Eckstein, Zvi “"Rational Expectations Model-
ing of Agricultural Supply " Paper presented

. at American Economic Association Annual

Meetings, Washington, D C, Dec 1981

Feldstein, Martin “Government Deficits and
Aggregate Demand,” Journal of Monetary
Economuics, Vol 9, Apr 1982, pp 1-20

- “Perceived Wealth 1n Bonds and
Social Secunity A Comment,” Journal of
Politrcal Economy, Vol 84, Apr 1976,

pp 331-36

Fischer, Stanley “Long-Term Contracts, Ra-
tional Expectations, and the Optimal Money
Supply Rule,” Journal of Political Economy,
Yol 86, Feb 1977, pp 191-206

a5



37

(38)

(39)

(40)

41)

(42)

(43)

(44)

(45)

36

Fisher, Brian S “Rational Expectations in
Agricultural Economics Research and Policy
Analysis,” American Journal of Agricultural
Economuics, Vol 64, May 1982, pp 260-65

Flood, Robert P, and Peter M Garber
“Market Fundamentals versus Price-Level
Bubbles . The First Tests,” Journal of Politi-
cal Economy, Vol 88, No 4, Aug 1980,

pp 745-70

Friedman, Benjamin “Optimal Expectations

and the Extreme Information Assumptions of
‘Rational Expectations’ Macromodels,” Jour-

nal of Monetary Economucs, Vol 5, Jan 1979,
PP 2341

Gardner, Bruce "Commodity Options for
Agriculture,” American Journal of Agricul-
tural Economics, Vol 59, Dec 1977,

pp 986-92

Goodwin, Thomas H, and Steven M Sheffrin
“Testing the Rational Expectations Hypoth-
ess 1n an Agrnicultural Market,” Reuview of
Economics and Statistics, Vol 64, Nov 1982,
pp 658-67

Gordon, Robert J “New Evidence That Fully
Anticipated Monetary Changes Influence
Real Output After All,” The Center for
Mathematical Studies in Economics and
Management Science Discussion Paper No
369 Northwestern Univ, Evanston, II1, Apr
1979

——— "Output Fluctuations and
Gradual Price Adyustment,” Journal of Eco-
nomic Literature, Vol XIX, No 2, June 1981,
pp 493-530

— "“Recent Developments 1n the
Theory of Inflation and Unemployment,”
Journal of Monetary Economics, Vol 2, Apr
1976, pp 185-219

___ “Why Stopping Inflation May Be
Costly Evidence from Fourteen Historical
Episodes ”’ Conference Paper No 108. Na-
tional Bureau of Economic Research, 1981

(46)

47

{48)

(49)

(60

(61}

(62)

{63)

64

(565}

‘Gray, Jo Anna "Wage Indexation A Macro-

economic Approach,” Journal of Monetary
Economics, Vol 2, Apr 1976, pp 221-36

Hadpmichalakis, Michael G Modern Macro-
economics, Englewood Chiffs, NJ Prentice-
Hall Inc, 1982

Hansen, Lars Peter, and Thomas J Sargent.
“Formulating and Estimating Dynamic Linear
Ratronal Expectations Models,” 1n Rational
Expectations and Econometric Practice (ed R
E Lucas, Jr and T J Sargent) Minneapohs
Umv of Minnesota Press, 1981

— “Linear Rational Expectations
Models for Dynamically Interrelated Vari-
ables,” Journal of Economic Dynamics and
Control, Vol 2, Feb 1980, pp 7-46

Hicks, John R Causality in Economics New
York Basic Books, 1979

Kareken, John H, and Neil Wallace (ed.)
Models of Monetary Economics Federal
Reserve Bank of Minneapohs, Jan 1980

Kydland, Finn, and Edward C Prescott “A
Competitive Theory of Fluctuations and the
Feasibility and Desirablity of Stabilization
Policy,” Rational Expectations and Economic
Policy (ed Stanley Fischer) Chicago Unmiv of
Chicago Press, 1980, pp 169-98

__  "Rules Rather than Discretion
The Inconsistency of Optimal Plans,” Journal
of Political Economy, Vol 85, June 1977, pp
47391

Lippman, Steven A, and John J McCall
“The Economics of Uncertainty Selected
Topics and Probabilistic Methods,” Handbook
of Mathematical Economucs, Vol 1 (ed
Kenneth J Arrow and Michael D Intriliga-
tor) Amsterdam North-Holland Publishing
Company, 1981,

Lucas, Robert E , Jr “Econometric Policy
Evaluation A Critique,” The Philips Curve
and Labor Markets, Vol I (ed Karl Brunner
and Allen Meltzer) Carnegie-Rochester Con-




{56)

(67

(58)

(69)

60}

(61)

(62}

(63)

(64)

(65)

ference Series, Supplement to Journal of
Monetary Economics, 1976

— "Econometric Testing of the
Natural Rate Hypothesis” in The Econome-
trics of Price Determination Conference (ed
Otto Eckstein) Board of Governors of the
Federal Reserve System, Washington, D C,
1972

“An Equilibrium Model of the
Business Cycle,” Journal of Political Economy,
Vol 84, Dec 1975, pp 111344

__ "Expectations and the Neutrahty
of Money,"” Journal of Economic Theory, Apr
1972, pp 103-24

“Methods and Problems in Busi-
ness Cycle Theory,” Journal of Money, Credit
and Banking, Vol 12, No 4, Part 2, Nov
1980, pp 696-715

__ "“Some International Evidence on
Output-Inflation Trade-Offs,” American Eco-
nomic Review, June 1973, pp 376-34

____ “Tobin and Monetarism A
Review Article,” Journal of Economic Litera-
ture, Vol XIX, No 2, June 1981, pp 558-86

, and Leonard Rapping *Real
Wages, Employment, and Inflation,” Journal
of Political Economy, Vol 77, Sept /Oct 1969,
pPp 721-54

Lucas, Robert E , and Thomas J Sargent
"After Keynesian Macroeconomics ™ Afier the
Philips Curve Persistence of High Inflation
and High Unemployment The Federal
Reserve Bank of Boston Conference Series,
No 19, June 1978

“Introduction,” 1n Ratwnal Ex-
pectations and Econometric Practice, Vol 1
{ed Robert E Lucas, Jr and Thomas J
Sargent) Minneapolis Umiv of Minnesota
Press, 1981

McCallum, Bennett T “‘Dating, Discounting
and the Robustness of the Lucas-Sargent

(66)

(67)

(68)

(69)

(70

(71

(72)

(73)

(74}

Proposition,” Journal of Monetary Economucs,
Vol 4, Jan 1978, pp 121-30

McCallum, Bennett T “Macroeconomics after
a Decade of Rational Expectations Some
Critical Issues,” Federal Reserve Bank of
Richmond Economic Review, Dec 1982, pp
3-12

—_ “Price Level Adjustments and
the Rational Expectations Approach to Macro-
economic Stabilization Policy,” Journal of
Money, Credut and Banking, Vol 10, Nov
1978, pp 418-36

“Rational Expectations and
Macroeconomic Stabilization Policy An Over-
view,” Journal of Money, Credit and Bank-
tng, Vol XII, No 4, Part 2, Nov 1980,
pp 71646

—____ "The Role of Overlapping-
Generations Models 1n Monetary Economics,’
Working Paper No 989 National Bureau of
Economic Research, Sept 1982

Malhars, A G, and W A Brock Stochastic
Methods in Economics and Finance New
York North-Holland Publishing Company,
1982

Minford, A P L Substitution Effects, Specu-
lation and Exchange Rate Stability Amster-
dam North-Holland Pubhshing Company,
1978

Modigliani, Franco ‘"The Monetarist Con-
troversy or, Should We Forsake Stabilization
Policies,” American Economic Review,

Vol 67, Mar 1977, pp 1-19

“Should Control Theory Be Used
for Economic Stabilization? A Comment,”
Supplement to the Journal of Monetary Eco-
nomics (ed K Brunner and A H Meltzer)
Vol 7 Carnegie-Rochester Conference Series
on Public Policy, 1977, pp 85-91

Muth, John F “Rational Expectations and
the Theory of Price Movements,” Econometri-
ca, Vol 29, July 1961, pp 315-35

37


http:Econom.cs

(75)

(76)

(77

(78}

(79

(80)

(81)

(82)

(83)

(84)

38

Neftel, Salih, and Thomas Sargent “A Little
Bit of Evidence on the Natural Rate Hypoth-
ed)s from the U S ,” Journal of Monetary Eco-
nomucs, Vol 4, Apr 1978, pp 315-19

Newberry, David M , and Joseph E Stightz
The Theory of Commodity Price Stabilization—
A Study in the Economics of Risk New York
Oxford Umiv Press, 1981

Okun, Arthur Price and Quantities A Macro-
economic Analysts Washington, D C The
Brookings Institution, 1981

Phelps, Edmund 8 (ed ) Microfoundations of
Employment and Inflation Theory New York:
Norton,.1970

, and John B Taylor “Stabilizing
Powers-of Monetary Policy Under Rational
Expectations,” Journal of Political Economy,
Vol 85, Feb 1977, pp 163-89,

Prentice, Paul T, and Lyle P Schertz Infla-
tron A Food and Agricultural Perspective
AER463 US Dept of Agr, Econ Res
Serv, Feb 1981,

Prescott, Edward C “Should Control Theory
Be Used for Economic Stabilization?” Supple-
ment to the Journal of Monetary Economics
Vol 7 Carnegie-Rochester Conference Series
on Public Policy (ed Karl Brunner and Allan
Meltzer), 1977, pp 13-38

Resler, D H,J R Barth, P A V B, Swamy,
and W D Dawvis “Detecting and Estimating
Changing Economic Relationships The Case
of Discount Window Borrowings,” Special
Studies Paper No 165 Board of Governors,
Federal Reserve Board, Washington, D C,
Aug 1982

Samuelson, Paul A “An Exact Consumption-
Loan Model of Interest With or Without the
Sacial Contrivance of Money,” Journal of
Political Economy,” Vol 6, Dec 1958,

pp 467-82

Sargent, Thomas J “Beyond Demand and
Supply Curves 1n Macroeconomics,” Research

(85)

(86)

(87)

(88)

(89)

(80)

(91)

(92)

93

94)

(95)

Department Steff Report No 77 Federal Re-
serve Bank of Minneapolis, Feb 1982

— "A Classical Macroeconometric
Model for the United States,” Journal of
Political Economy, Vol B4, pp 207-37

___ “The Ends of Four Big Infla-
tions,” Working Paper No 158 Research
Department, Federal Reserve Bank of Min-
neapolis, May 1981

__ "France's Restoration of the Gold
Standard 1n 1926, Wall Street Jourral, Sept
1981

__ Macroeconomic Theory New
York AcademicPress, 1979

“The Observational Equivalence
of Natural and Unnatural Rate Theories of
Macroeconomaics,” Journal of Political Econ-
omy, Vol 84, June 1976, pp 63140

, and Nei1l Wallace “Rational
Expectations, The Optimal Monetary Instru-
ment, and the Optimal Money Supply Role,”
Journal of Political Economy, Vol 83, Apr
1975, pp 241-54

_ “Some Unpleasant Monetarist
Arithmetie,” Federal Reserve Bank of Min-
neapolis Quarterly Review, Fall 1981,

pp 1-17

Schultze, Charles E “Some Macro Founda-
tions for Micro Theory,” Brookings Papers on
Economic Actiwily Vol 2 Washington, DC,
1981

Sims, Christopher A “Policy Analysis with
Econometric Models "’ Presentation to the
Brookings Conference.on Economic Activity,
Washington, D C, Apr 1-2, 1982

Sheffrin, Steven Ratwnal Expectations New
York Cambridge Univ Press, 1983

Shiller, Ronald J “Rational Expectations and
the Dynamic Structure of Macroeconomic

Models,” Journal of Monetary Economuics,
Vol -2, Apr 1978, pp 144


http:Econom.cs
http:ActIV.ty
http:Econom.cs
http:Econom.cs
http:Commod.ty

-

(96)

97

(98)

(99)

(100}

(101)

(102)

Small, David H “Unanticipated Money
Growth and Unemployment 1n the United
States' Comment,” American Economic
Reuview, Vol 69, Dec 1979, pp 996-1003

Stevens, Neil A “Government Debt Financ-
ing—Its Effects in Views of Tax Discount-
ing,” Federal Reserve Bank of St Louis
Review, July 1979, pp 11-19

Stokey, Nancy *“On the Non-Robustness of
Barro's Result on Social Security,” The
Center for Mathematical Studies in Eco-
nromics and Management Science Discussion
Paper No 426 Northwestern Umv Evanston,
i, 1980

Swamy, P A V B,J R. Barth,and P A
Tinsley “The Rational Expectations Approach
to Economic Modeling,” Journal of Economic
Dynamucs and Control, Vol 4, May 1982,

pp 12547

Swamy, P A V B, and P. A Tinsley.
“Linear Prediction and Estimation Methods
for Regression Models with Stationary
Stochastic Coefficients,” Journal of
Econometrics, Vol 12, Feb 1980, pp 103-42.

Taylor, John “Staggered Wage Setting 1n a
Macro Model,” American Economic Review,
Vol 69 Papers and Proceedings, May 1979,
pp 108-18

Thraen, Cameron S "Rational Expectations
and Agricultural Policy An Econometric Ap-

(103)

(104)

(105)

(106)

(107)

(108)

plication to the U S Dairy Economy ” Paper
presented to American Agricultural Eco-
nomics Association Annual Meetings, Logan,
Utah, Aug 1982

Tobin, James “Money and Economic
Growth,” Econometrica, Vol 33, Oct 1965,
pp 671-84

_ . *“Government Deficits and
Camtal Accumulation,” Chapter IV 1n Asset
Accumulation and Economic Actwity
Chicago Univ of Chicago Press,

1980

Todd, Richard M “‘Inventories 1n a Rational
Expectations Model of the Corn-Hog Sector,
and Implications for Agricultural Subsector
Modeling ” Unpublished manuscript Unmiv of
Minnesota and Federal Reserve Bank of Min-
neapolis, 1983

Turner, Thomas H, and Charles H Whate-
man “Econometric Policy Evaluation Under
Rational Expectations,” Federal Reserve
Bank of Minneapolis Quarterly Review,
Spring-Summer 1981, pp 6-15

Turnosvsky, Stephen J Macreeconomic
Analysis and Stabilization Policy New York
Cambndge Univ Press, 1977

Tweeten, Luther G *“Macroeconomics 1n
Cnsis Agriculture 1n an Underachieving
Economy,” American Journal of Agricultural
Economics, Vol 62, Dec 1980, pp 863-65

39



The Food and Agricultural Policy Simulator: An Addendum

By Larry Salathe, J. Michael Price, and Kenneth Gadson®

In a recent article, "On the Misise of Thetl’s In-
equality Coefficient,” by Leuthold 1n this journal
(3), the author criticizes the use of a version of
Theil’s mequality coefficient to validate the.perfor-
mance of an econometric model * Referring to the
article, “The Food and Agricultural Policy Simula-
tor,” by Salathe, Price, and Gadson (4), Leuthold
suggests that ““The’[Theil inequality coefficients)
U’s reported by Salathe, Price, and Gadson are
probably much too low, reflecting greater accuracy
than 1s really the case ” Leuthold also raises a
number of 1ssues regarding the use of the Theil 1n-
equality coefficient presented by Salathe, Price, and
Gadson, and he 1ndicates they should report add-
tional validation statistics for the Food and Agricul-
tural Policy Simulator (FAPSIM) The purpose of
this note 18 to address some of the 18sues Leuthold
raises and to present additional validation statistics
for FAPSIM

Three versions of the Theil 1nequahty coefficient

are frequently used to evaluate econometric models
These statistics are defined as follows

U= (E ¥ - YoancE, vom + (£ ¥
T T
U1 = (L)E] , - Yt)2)ll2/ [(tgl Y, - Yl_1)2)1r2 + (2
T -~
(& &, - Y, p

T ~ T
Up = (5 (% - T92/(E (Y, - Y% @)

where Y, 18 the actual value of the variable at time
t, Y, 18 the predicted value at time t, and T 1s the
number of time periods used for validation The ver-
sion used by Salathe, Price, and Gadson was the
Theil U statistic

Leuthold eriticizes the use of this statistic for two
reasons First, this statistic 18 sensitive to additive

*The authors are agricultural economists with the National
Economies Division, ERS

'Italicized numbers 1n parentheses refer to items n the
References at the end of this note

— = rre e ==y — e, =

transformations of the data as pointed out by Theil
(6) In other words, if ¢ denotes an arbitrary con-
stant, then 1n general

T ~ T N
(E{ (Y, - Y)2)2/ [(E] YH)2 4 (3::1 Y2z
T -~
(O, +0 = (, + 2/ E (Y, + oPe +
T A
(Z (Y, +c)? y2p

Leuthold suggests that this property 18 a major
cause for concern, stating that, “if one moves the
decimal point to the nght for each variable, one can
generate lower [Theil U] coefficients” (3) However,
the type of transformation described by Leuthold 18
not an additive transformation, but a multiplicative
transformation of the data The Theil U statistic 18
not sensitive to multiplicate transformations
because

CE G o o+ o B -

T » T ~
(L, @Y, —cTRP?/UE Y22 +(E (Y2

for any nonzero constant ¢ This means that the
units used to measure Y, will not affect the value of
the Theil U statistic Therefore, the results pre-
sented 1n (4) do not reflect a “unit problem” as
Leuthold suggests

One also has to wonder why 1t 18 necessarily 1nap-
propriate to use a validation statistic which 18 not
invariant with respect to an additive transforma-
tion, especially when this statistic 1s used to
measure the predictive power of a model 1n terms of
a price or a quantity series For example, suppose
we have a data series [Y,] for the price of some com-
modity, and suppose ¢'18 an arbitrary constant Is
there some meaningful interpretation that can be

'Kost (1) claims that an additive transformation of this type
will always reduce the value of U However, this 18 not necessari-
ly the case
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attached to the new series (Y, + ¢}, and, 1f not, why
would anyone be interested 1n determining how
well the model predicts this variable?

A second criticiam of the Theil U statistic which
Leuthold raises 18 that this statistic 18 bounded
from above by 1 Leuthold seems to suggest that
this property somehow leads to “‘low [Theil] U coeffi-
clents,” thereby overstating the predictive power of
a simulation model As Theil showed, both, the
Theil U and U, statistics are constrained to lie be-
tween zero and 1 Both.statistics will attain a value
of 1 only if the predicted values représent the worst
possible forecasts of the actual values (1n the sense
defined by Theil) Both the Theil U and U, statistics
will equal 0 only if the model predicts the hlstoncal
values perfectly over the entire validation period
Thus, both Theil’s U and U, statistics are constrained
to hie within the unit interval, and the end points of
the interval may be interpreted as corresponding to
opposite extremes 1n model forecast accuracy The
fact that Theil's U statistic i1s bounded from above
by 1 18 a'useful property because the value of 1 pro-
vides a benchmark representing the worst possible
model forecasts This property in no way causes this
statiatic to overstate the predictive ability of a
simulation model

Leuthold also criticizes the use of Theil’s U statistic
because “ A U in actual values will always be less
than a U when data are measured as changes ”
This statement 1mplies that U wall always be

less than U, and U, However, using the example
below, we can show that U 1s not necessarily less
than U, or U, Suppose we have the following data
series for Y, and

Time period
Variable l +1 ] +2 l +3 ] +4
Y. 0000 0000 0081 0052 0001
Y, — 000 000 000 000

= Not applicable

then U = 1, U, = 0 49045, and U, = 0 96246 *
Thus, there 18 no reason to expect that the Theil U
statistic will always be less than either U, or U,

*Although the vaiues chosen for Y, and Y in this example may
appear artificial, they were, in fact, bbtained from a vahdation
study of a dairy sector model »

For all the data series included in the model vahda-
tion of FAPSIM, however, the Theil U statistics are
less than their corresponding Theil U and U,
statistics (see following table) But the The1l U, and
U, statistics do not appear unreasonable, thereby
confirming the earlier model validation results
reported 1n (4) The Theil U, and U, statistics do
result in changes 1n relative results among commo-
dities as compared with the Theil U statiatic as
Leuthold suggests This result 18 not surprising
because of the differences 1n the properties of the
Theil U, U,, and U, statistics

As Kost pornts out, each of Thetl’s inequality coeffi-
cients has different properties and interpretations
(2) This means that each coefficient provides dif-
ferent information about the forecast accuracy of a
model The same 18 true of other statistics that have:
been proposed for model validation (I) No single
measure provides a complete summary ofia model’s
forecast ability as each has specific limitations For
this reason the mean absolute relative error, the
turning point error, and the plots of actual versus
forecasted values were presented 1n conjunction
with the Theil U statistic in the valhidation of
FAPSIM (4) Leuthold appears to be overly concerned
with the properties of the Theil U statistic, failing
to recognize the shortcomings of other validation
statistics (such as Theil’s U, and U, statistics) He
also seems to have overlooked the additional infor-
mation beyond the Theil U statistic presented 1n
the validation of FAPSIM
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Theil inequality coefficients.for the Food and Agricultural Policy Simulator

Validation statistic

Variable.description Theal U J Theill U, l Theil U,
Pork production 0024 0 282 0562
Beef production 019 347 714
Broiler production 014 243 495
Turkey production 021 300 560
Egg production 013 552 1157
Milk production 006 247 516
Price of barrows and gilts 048 272, 512
Price of slaughter steers 042 267 601
Price of utihity cows 058 257 587
Price of broilers 036 275 562
Farm price of turkeys 046 245 490
Farm price of-eggs 052 353 673
Farm price of milk 025 277 591
Acreage planted of wheat 030 276 546
Acreage planted of corn 011 177 389
Acreage planted of barley 037 350 728
Acreage planted of sorghum 085 542 1770
Acreage planted of oats 036 412 845
Acreage planted of soybeans 042 449 943
Acreage planted of cotton 047 252 499
Farm price of wheat 062 230 456
Farm price of corn 063 300 637
Farm price of barley 083 320 804
Farm price of sorghum 082 421 853
Farm price of cats 036 184 366
Farm price of soybeans 060 258 595
Farm price of cotton 062 302 679
Total cash receipts from farm marketings 016 126 259
Total farm production expenses 010 087 181
Net farm income 077 279 584
Consumer price 1ndex, all food 019 205 490
Consumer price index, all items .003 036 073
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