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1. Intrcduction

The seventies have peen a difficult tine for macroeconcmetric model
tuilders as conventional practice was shaken by three severe jolts. One
of these was the embarrassment of the failure to predict the stagflation
and stagnation of the past decade: the concurrence in most industrialized
countries of high and rising inflation rates with high and rising measured
unemployment rates, the aprarent slowdown in the underlying rate of growth
of productivizy and the rFainful adjustment to the OPEC oil price rise.

More generally, the response of hoth neminal and real variables to monetary

and. fiscal policy instrument changas and to chanjes in axogencus variables
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peared to follow the patterns that crevailed in the sixties.
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d hee d3gregate relationshigs. The desire to roo*t macrceccrnomics in
cptimizing behaviour was of course not scmething new. Bits and pieces of
the major macroeconcmetric models here and in the U.S.A. had gradually been
respecified to be consistent with medern consumer theory (e.g. the lifecycle
ccdel of Ando and Modigliani [1963) and the permansnt income model of
Friedran [1957]), investment theory (e.g. Jorgenson [1967]), the term structure

of interest rates (Shiller [1980)]) and financial markets theory (e.g. Tobin [1965).

With the publication of the Microeconomic Foundations of Emplovment and

Inflaticn Thecry (Phelps ¢t al. [1970]), the race accelerated and ad koc

macroeconcmetric medels were increasingly on the defensive. Crie danger on this

guest for the Hcly Grail of microfoundaticns i5 that the mere fact of having

ceen derived from optimizing behavicur scmetimes arpears to be sufficient

to give a modicum of resgectability to a model. Optimizing an arbitrary

objective function subject to a set of implausible contraints does not yielgd

jo00d sconomics. E.9., money as an argument in the direct utility function



znd housahclds capable of borrowing on the same terms as the government -- two
specifications found frequently in the literature (including my own work) --

will yield fully optimizing but nevertheless gquite inadequate models.

Tre rational aexpectations revoluticn can be viewed as paft of this
general movement to base macroceconcmetric models on optimizing behaviour.
Bocause of its importance, however, segarate mention is in crder. Muth's
{1961] postulate that anticipaticns of futur= values of variables should be
formed in a way that is consistent with the stochastic processes gnerating
these variables, given the information available to the forecasting agernt,
is revciutionizinq the szecification and estimation of macroeccnometric models.
It nas also altersd and deepened our understanding of the roles of both
stapilization and structural or allocative zclicies. The contribution of

large nurber of spurious
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econometric relationships and to the xplanation of certain kinds of
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~arameter instability has reen cf majcr importance. Tnteresting applications
include the inflation-uremgplcoyment trade-sff  (Lucas [1973])) consumption
+he

benaviour (Dolde [1976]), the demand for money ("Goodhart's Law"), th

tarm structura of interest rates (Shiller [1380]) and exchange rate behaviour

P4

{(#inford [19781]).

an unfortunate and largely accidental bv-product of the ra*tional
expectations revolution has been a resurgence of the view ;hat there is
no role for active stabilization colicy. Raticnally anticipated stabilization
policies, such as monetary rolicy based on deterministic feedback rules, were
argued not to affect the joint density functions of real variables. To
mirimize dastabilizing uncertainty akout +ra copduct of policy, menetary,
fiscal and financial policies shculd therefore te qgoverned by fixed, open-

lcop rules, i.e. rules that do not permit instrument responses to new

4



informatisn akout the stace of the world. have demonstrated elsewhere

that raticnal exrectations are reither necessary nor sufficient for such

4 conclusion: the standard argument that contingent or conditiocnal rules
1/

domirate unconditiornal rules survives and is in some ways reinforced by <~

tre introduction of raticnal expectations,

Fuantitative, cthat I1s scensmetric medals and that these mcdels sncul
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Structuras thac are invariant, or at least reascnably s=able, under

in relicy tehaviour tontemplated =y the medellsr. As the tachnical ascects

nce and predicticn are ncot my area of

tD

©f specification, estimation, iafar
ive advantage, I shall say little aktout them. It 1s apparent aven to
an outsider, however, that recent advances in time series analysis are in the
Trocess of altering fundamentally cur approach to macroeccnometric medelling.
I am thinking egpecially of the work of Granger (1369] and Sims [i372] cn
causality in eccnometric models, of the multivariate simultanecus-squations
versions of the Granger and Sims exogeneity or causality tests (Geweke {1978},
Cuddington {1980}), of Ssims's multivariate innovaticn accounting (Sims [1980
1, bl) and of the work of Hendry eZ al. on the specificaticn, estimation and
testing of *ime series models (e.g. dendirs [1983], Hendry and Anderson [19771).
Mary of these new developments are discuszsed in Sims [1%30a], Sargent [1973)

and Hansen ana Sargent [1%80].



If, as I believe, the purpose of econometric modelling is to uncover
structural relationships, i.e. relationships that are invariant under certain
classes of changes in the stochastic process governing the evolution of
exogenocus variables and policy instruments, then Granger-causality tests,
block exogeneity tests and innovation accounting are to be used for preliminary
date description and for diagnostic tests of model specification. Any policy-
oriented model must of course be data-coherent. Historical data description,
such as the fitting of unconstrained or minimally constrained vector-autogressive
models, is only the first necessary step towards the real objective of
econcnetric analysis. That goal can only be the specification, estimation
and identificaticn of policy-invariant, s—ructural mcdels. This statement
is in no way meant to belittle the contribution to our understanding of economic
processes represented by the new time series methods. Nor does it imply

Esle

any great ogptimism about the degree of difficulty (or even tnoe feasibility)

of the task.

3. The shape of things to ccme and some of the obstacles in their cath

Equations (1) - (3) contain a formal representation of the general
structure of the kind of econcmetric model that I believe to be required
for the analysis of macrceconomic polic issues and, indeed, of economic

policy issues in general.
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The choice ©f a Linear-Quadratic-Gaussian (L2G) specification is for
exgositional convenience cnly. yt is a vector of state variables. xpt is
<he vector of instruments of agent p in period t . et is a vector of
strictly deterministic exogenous variables and u_  a white noise disturbance
vector. Systems involving finite higher crder distributed lag functions
for the state vector, the instrument vecter and the vector of exogenous

variacles can be transformed into the format of (1). The same applies if

crder ARIMAX process or
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the vectcor of excgenous variakles fcllew



if the disturbance vector can ke characrerized by a finita crder ARIMA

~

o] . .
process. y} denotes the rational expectation of Yobi formed

+1§t-j

by agent p on the pasis of the infocrmation available to him in period

e . . . .
-3 . Vt<yr+i’r—j) denotes the rational variance of agent p . Z 1s
t

. ol R . . .
the expsctaticn operator and I; is the information set cf agent D at time

2/

t . Each agent chccses (2 rule for) his instruments so as to minimize

his objective functicnal given in (2).

cor reascns of space I an unable to discuss a numcer of potentially

very important technical issues. Thesze include the following.
a) The structure of the model [the A, 3% Lit? Ci ... =2tc.] willnot
- -y ot PN

re known exactly to the agents in the eccromy and has =3 be viewed as

stechastic. “n general the process of astimarting the model and optimizing
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the estimated model cannot Z@ separzted. ») The linezr approximation ©

~he cbjactive functions may be
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napcropriate; specifically, nigher moments than the secornd may be raquired

R

o represent adequately agents' attitudes towards risk. Even after

ct

excluding these technical issues frem consideration, enough ramains on the
agenda to give ample surport to the view +nat satisfactory macroeccnometric

medelling will remain a daunting but not, I believe, a hopeless task.

a) Seguence economies

The model in (1) - (3) is dynamic. Macroeconometrics concerns modelling
sequence ecorcnies, that is ecconomic systems in which decisiocns are made and
anticipations are formed at different points in time. In such economies,
+hose essential characteristic 1is the incompleteness of the set of contingent
forward markers, anticipations of the future, held with different degrees cf
t3. Inter-

confiderce, replace tne ron-existanc contingent Iorward marke

rergoral specuilation is rnereforas tournd to play a major rocle.



Even at a purely theoretical level it is extremely difficult to model
a sequence of incomplete spot and forward markets reopening with different
frequencies, yet this is the essence of the economic systems we are trying
to understand. Cne aspect of modelling dynamic economic systems on which
considerable progress has been made is the integration of the income-
expenditure accounts, the flow of funds accounts and the balance sheet.
Private saving adds to financial wealth, government budget deficits must

te financed, current account imbalances change external net worth ete.

Applied microeconomic research has so far been of very little help to
those attempting to model dynamic aggregative behaviour. Even best-practice
work is almost invariably static in nature (e.g. Deaton and Muellbauer [1980]).
It is not surprising that when asset endowments and anticipations of future
trices are ignorsd, the data reject even the homogeneity property of
microeconcmic consumer demand systems! Recent work on intemporal aspects
of the lacour supply decision (e.g. Hall [1980}, Altonii and Ashenfelter [1980])
i3 gererating results that may become useful inputs into future macroeconometric
models. The availability of panel data appears to be almost a prerequisite
for further empirical progress on household behaviour over time (Ghez and

Becker (1975], Heckman [1978]), Lillard and Willis [1978]).

b) why money?

While it does not relate to the model of equations (1) - (3), the absence
of microfoundations not merely for the demand fcr money and the supply of
money but for the very existence of money deserves special mention. The
mocnetary sactor is an essential ingredient in every serious macroeconomic

3/ L y .
medel,~ yet we do not have a convincing, let alone an empirically
implementable theory of money. The less said about the two standard

intellectual shortcuts in this area -- those of including money as an argument



in the direct utility function (yielding unspecified convenience ard

liquidity services) and of including money as an argqument in the preduction
function (saving real rescurces in an unspecified way) -- the better. It

is indeed possible to derive a demand for money as a store of value using
optimizing behaviour and thus to have money as an argument in the indirect
utility function, but only by unacceptable restrictions on the available
asset menu (e.g. Lucas [1372]). In actual economies every reasonable concept
of money is dominated as a store of value by fixed price nomiral assets earning
an interest rate in excess of that sarned cn the money assets. If transactions
costs and the use of money as a resource-saving device in exchange constitute
+he missing microfoundations, it 1s necessary to show how this generates the

ind of demand-for-money functions commenly found in macroeconcmetric work.
It would also be desirable to cpen the lid of the transactions costs black box
to make certiin that it isn't emptv. All existing macrceccnometric mcdels, even
those cutting the most emphasis on microeconomic foundations such as Minford

280], contain money demand functicns that are entirely ad kce. This implies

{

[

tnat they are potentially vulnerable to the "Lucas Critique”. The well-
documentad instability of money demand functions both in the U.K. and the

U.S.A. (see e.g. Goldfeld [1976]) suggests that this concern may not be purely
academic. The statement that inflation is a monetary chenomenon is not very
nelpful unless there exists a well-defined and policy-invariant menetary aggregate
that bears a stable, policy-invariant relationship to the price level. It
matters greatly in the U.K. whether inflation is a monetary base phenomenon,

an Ml chencmenon, an M3 cr a PSL2 phencmencn. We do not currently rossess

the theoretical apparatus to answer thils fairly basic gquestion.

tne szame can te said about the treatment of privately

.l

[0

Mucaris mutandt
neld interest-bearing public sector debt. Under the strict conditions of the

mricardian eguivalence theorem”", the prasent value of the future taxes "required”



to service the public debt exactly offsets the value of this debt in private
portfolios (Barro {19741). There are good reascns for believing that the
conditions for debt neutrality do not hold in practice (Buiter and Tobin
[(1979], Tobin and Buiter [1980], Buiter {[198Cc]l). The extent of debt
neutrality, that is the degree to which public sector bonds are perceived as
private net worth,will not however be invariant under changes in the stochastic
processes describing the external environment and govermment Lbehaviour. The
ad hoc bond demand functiorns characraristic cf all existing macroeconometric

models are therefore vulnerabls to the Lucas Critigue.

In the fields of money and cvblic secter debt there is no applied
microeconome+ric work to aid the t=learueced macroeccnomist. The study of
static barter econcmies cannot ke expected to contribute much to the understanding

of segquential monstary eccnomiss,

c} The name of the game

The mcdel of equations (1) - (3) represents a dynamic or differentiai
game, ts solution requires the selection of the appropriate game-theoretic
eguilibrium concept. The agents, p =1, ..., P, can represent hcuseholds,

firms, unions and branches of government. The modelling of public sector-
private sector interaction as a dvnamic game is still in its infancy. Among
those authors who have tackled this problem, the (non-cooperative) Stackelberg
leader-follower equilibrium has been popular (sse e.g. Fischer [1980]). "Small"
crivate agents take government actions as parametric when selecting their
optimal strategies while a "large" government allows for the dependence of

private behaviour cn its choice of behavioural rule.

Such an "asymmetric” equilibrium specification may be inappropriate
when the interacticn of the government and large corporations or large unions

is studied. At times some of the agents may n»lay co-operative rather than



non-cooperative games. The "social compact" under the Callaghan administration
is an example of an attempt to play a co-operative union-government game. The
correct specification of the game-theoretic equilibrium is crucial for
econometric estimation and model identification. The behavioural rules

or strategies adopted by the players will differ significantly according to

+he game that is being played. It is impossible to interpret the data
correctly and to extract from them the "invariant structure” required for
policy analysis without knowledge of the rales of the games that have been
played over the sample period. E.g. a change in the wage-employment relationship
may have teen the consequence of a switch frcm a cooperative to a non-
cooperatiée union-government game . I hope and expect that this issue will

get a lot more attention in the future.

d) Anticipaticns and the identification of a policv~invariant structure
The model of aguations (1) - (3) incorporates the assumption of rational

forecasting by all agents (rational expectaticns and raticnal variances in the
LgG modelé/). In spite of all its well-kncwn shortcomings, the most important
of which is probably that neither the information collection process nor

the forecasting rule itself aregenerated as the outccme of optimizing
behaviour, the rational expectations assumption is certain to be an essential
ingredient of all serious future macroeconcmetric research. Its greatest
strength is the palpable absence of any reasonable operatiocnal alternative.
Some of the more implausible implications of the current crop of macroeconomic
models incorporating the rational expectations assumption can be avoided by
recognizing that the information sets conditioning forecasts may ke fairly

empty and that they are likely to differ between agents.

The invariant structure of the model consists of the following elements:
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The nature of the game

t=0, ..., T4; i=0, ..., Tl; 3F0, ..., TZ; ‘r=t-T3, eeey t; p=1, ..., P.

In principle the policy maker, acent 1 say, neads all this information
in order to derive an cptimal decision rule. If private agents (2, ..., P)

are Stackelberg Dllowers, the behaviour of the economic system given in

(1) - (3) will, under a given rule for x and after sclving out the

1+
-

raticnal expectations and rational variances, be described by a stocchastic
difference equation system relating Yy, to its own past values, current and

past values of the exogenous variables and the disturtances and current and

past values of the policy maker's instrument vector x,t . The coefficients

of this observable, reduced form system will in general be functions of the
parameters of the stochastic process generating xlt . Changes in these

parameters imply changes in the coefficient of the reduced form system.

on y obtained from the

Econometric estimates of the "effect of" x N

it
time series behaviour of such a reduced form system during a period for which
a particular rule for xlt is in effect cannot, in general, be expected to
remain valid when the rule for xlt is altered. This is the Lucas Critigue.
While the pcint is obviously correct in principle, its practical importance,

as measured by the extent of parameter instability under a particular set of

changes in the policy rule, can only be established empirically on a case~by-

case basis.



The identification of policy-invariant relaticnships between the
state variables and the policy instruments is often problematic as a reading
of Wallis [1980] makes clear. A simple example, taken from Buiter [19814d],
provides an illustration of the kind of "cbservational equivalence” or

identification problems one is likely to encounter.

Equation (4) is an output equation of the kind used by Barro [1978].
Output, g, depends on the current and gast pericd's unobserved mcnetary growth,
m. It is clear that the deterministic part of any monetary feedback rule

such as (5), will have no effect on the density function of qt . Equation

monetary growth and its values anticipated currently and in the previous pericd.
Here g, will be a function of the deterministic part of the monetary feedback
rule {5). An equation such as (4') can be derived from a model with multi-
ceriod non-contingent nominal contracts as in Fischer {19771 and Phelps and

gq m ) . ,
Taylor [1977]. u£ and U are white noise disturbance terms.

) ) q
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The reduced form of (4) is (6).

(6) g, =a, u_ +9a_u + ut
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The reduced frcm of (4') is (6°y.

In (8) knewn menetary fsedrack rules do not influence q, while in (6')
they do. Yet, as long as B is constant over the sample period, (6) and
(6') are observationally equivalernt. Cnly if a change in the monetary
pelicy process, that is, in 8 , is known to have occurred during the sample

teriod, can we hope to discriminate between (5) and (6') and so to test {4)

against (4').

2} Time-incornsistency

in ncn-cooperative games in which the current State decends on anticipaticns

of futurs stazes, the ortimal rlan may be time-inconsistent (Kydland ang

Srescott [13771), fecrward-loocking expectations and variances are present in

o

eguation (1) if i > o . A time-ccnsistent tlan is a sequence of rules,

one for each peried, which specifies policy actions as functions of the state

cf the world in that period. Each rule is optimal given the subsequent

elements in the seguence. Fules derived using stochastic dynamic pregramming
are time-consistent. They can ke subcptimal because they fail to allow for

the effect of future actions cy other glayers con the current state, through
changes in current ang past behaviour induced by the anticipaticn of such
future actions . This scenario is clearly relevant to a public sector-private
sector Stackelberg game when private behavicur depends on anticipated future
government actions. it creates two kinds of problems in the use of
macroeconcmetric models for optimal policy design -- one technical and one
colitical. The technical groblem is that a carticular mathematical method for
optimizaticn in stochastic dynamic models is no longer appropriate. Progress

ade cn the davelorment of new cptimization technigues that allow
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(see e.g. Chow [1980} and Buiter {1981 ci). The political cr constitutional
problem is more sarious. Almost by definition, rational non-cooperative
pehaviour will be time-consistent and therefore in general suboptimal.

tiow then can the policy maker ke convinced or constrained to pursue time-~
inconsistant optimal policies and how can the private sector be convinced
that this is what will happen? A resclution of these issues involves the

design and reform of economic institutions and is beycnd the scope of this

paper.

Note that time-inconsistency dces not affect the superiority in
stochastic models of conditional (contirgent, flexible, feedback or closed-
lcop) rules over fixed (cpen~locp) rules. In rodels with forward-looking

(s

expectations, an cpen-loop rule will be both time-inconsistent and suboptimal.

clicy actisns in a given

e}

The optimal (time-inconsistent) ruale will express
ceriod as a function of all the informaticn on the state of the world
available to the policy maker in that cericd. mhe (time-inconsistent)

optimal constitution will be 2 closed-loop, flexible ore.

For correct sgecification and inference in macroeconcmetric models one
needs to know whether, over the sample pericd, time-consistent or optimal
time-inconsistent policies were pursued. So far, very little attention has

been paid to this issue.

£) Aggregation

Macroeconcmists are frequently given a hard time about the heroic
(and untested) aggregation assumptions implicit in their models. To the
extent that the issue is addressed at all, the aggregative relations are
justified as representing the behaviour of the "representative" nousehold,
firm, worker or portfolio holder. From careful microeccncmetric studies
of consumer benaviour (e.g. Deaton and Muellbauer [1980]) we kncw that even

. . 5 .
more flexible aggregaticon procedures such as the AICS medel = which does



not require parallel linear Engel curves, are decisively rejected by the

data. Until such time as we can base operational sequential general

equilibrium models entirely on microdata, however, hercic or desperate

aggregation and the intellectual handwaving it entails will be with us.

This does not mean that certain kinds of "second-best" disaggregation cannot

Se attempted right away. The following partitions of the agents come to

mind as potentially useful.

- Disaggregation of households into liguidity-constrained and net
worth-constrained categories.

- Disaggregation of households into employment-constrained and
unconstrained categories,

- Disaggregation of firms into cashflow-constrained and -unconstrained
categories,

These partiticns are of interest because they condition the real effects of

cvclical stabilization policies. Of equal interest is the explanation of

changes in the relative weights of the various categories both over the

cycle and in the long-run.

g) Market structure

In most macrceconometric models scant attention is paid to the actual
modug operandi of the various markets they contain. Minford [1980] is
the exception by modelling explicitly the interaction of a monopolistic
unionized labour market and a competitive "residual® labour market. No
existing mcdel, however, attempts to make those distinctions between various
kinds of markets that are essential for an evaluation of the existence of a

role for stabilization Folicy tased on sound micrceconomic foundations.

I take it to ke common ground that the rationale for stabilization

policy, as indeed for all forms of government intervention other than



redistribution of wealth or income, must be market failure plus a belilef
that the proposed remedial action will indeed improve economic performance.

{Beenstock {1980]). The following discussion motivates the decision to

cermit agents' information sets to differ in (1) - (3).

Using the classification scheme of Table 1, a role for stabilization
policy can emerge provided the Bl, B2, E1 and E2 boxes are not all empty.
The twe main partitions, that between row A and row B on the one hand and
that between rows C or D and r~w E on the other hand are not necessarily
independent. Indeed, the reason for the existence of lcng-~term, incompletely
contingent  contracts may well be the presence of incomplete and asymmetric

information as between buyers and sellers.

Efficient competitive "auction markets™, that is ccmpetitive markets for
homogeneous commoditiss with symmetrically known characteristics, cleared
instantaneously and continucusly through ccmplete price flexibility are
rapresented by Al, Cl and Dl. The markets for government debt, the foreign
exchange market and perhaps certain other domestic and international financial
markets belong to these categories. Minford's residual or secondary
non-unionized labour market belongs to Al and Cl. (Minford (1980]).

The unionized labour market of that same model belongs to A2 and C2. AS
none of the financial markets and goods markets in the "Liverpool” model
fall in the Bl, B2, El or E2 categories, a role for stabilization policy is

ruled ocut.

It is well-known that asymmetric information gives rise to adverse
selection and moral hazard, two information-based sources of market failure.
Initial applicaticns of the asymmetric information paradigm to insurance

markets and credit markets have been followed by applications to the labour
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Markets in which buvers
and sellers have identical
(but not necessarily
complete) inforrmation
about the characteristics
of the commodity that is
exchanged.

Markets in which buyers
and sellers have
asymmetric infcrmation
about the characteristics
of the commodity that is
exchanged.

Sequential spot markets,
that is markets that
reopen frequently or even
continuously and in which
only spot transactions
are made.

Sequential spot and
forward markets, that is
markets that reopen
frequently or even
continuously and in which
both spot transactions and
a limited number of
forward transactions are
made.

Markets in which long-
term, incompletely
centingent forward
contracts are made and
which reopen infrequently

|-

Competitive
Loritecitive

Non-Competitive

Certain primary commedity
markets, markets Sor
government debt, foreign
exchange markets and
(possibly) the stock
market and the corporate
bond market.

As Al

Labour markets, insurance
markets, markets for
rersonal and business
loans, markets for health,
education and professional
services and for most
"sophisticated" goods and
services.

As Bl

Domestic and international
financial markets, markets
for certain primary
commodities, "secondary"
iabour markets.

As CI

As Cl, except for secondary
lacour markets.

As D1

"Primary" labour markecs,
markets for sophisitcated
goods and services,
including cagital gcods.

As El1

—




market. In a recent paper Weiss {1980] has shown how adverse selection

in the labour market can give rise to socially inefficient, quantity-
constrained equilibria. In response to a fall in demand for its product

a firm may lay off workers rather than lower the wage it offers. If the
firm pays a uniform wage to all workers because it is unable to differentiate
between high quality and low quality workers, and if a worker's reservation
wage is an increasing function of his quality, lowering the wage in response
to a fall in product demand would cause the higher quality workers to leave
first. A random laying off of workers can therefore be a superior strategy
for the firm. It may be possible to design output - or employment - contingent
payroll t;¥es or wage subsidies, or other anti-cyclical fiscal policies that

minimize the loss of social welfare resulting from this market inefficiency.

In markets with long-term contracts that ars not contingent on all new
information that may accrue over the duration of the contract, the positive
economics of intervention are clear. If monetary or fiscal instruments can
respond to information that private agents covered by long-term contract
cannot respond to (or cannot respond to in the same way), the government has
a handle on the real eccnomy. The welfare economics ¢f such intervention
aremore complicated, as a case must be made that it is desirable for the
authorities to respond to new information when it is not in the perceived
best interests of private agents to do so themselves. Such a case can
certainly bLe made in principle, as the opportunity set of the public sector
differs frcm that of the private sector. The ability to tax and to declare
some of its liabilities legal tender is unique to the government. This
renders government interest-bearing debt an imperfect (superior) substitute
for private sector debt. There may therefore be a natural and socially
octimal division of labour tetween the private sector and the puclic sector

as regards the nature of their responses to different kinds of shocks.
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Governments can then be viewed as one of the social institutions through
which citizens mediate their responses to random or systematic changes in
the external environment. A fully convincing optimal policy rule cannot
be derived until the microeconomics of long-term contracts are better
understood. The Lucas Critique also puts us on guérd that long-term

contracts cannot be expected to be invariant under changes in policy rules.

h) Nominal inertia

While we have the beginnings of a theory of sticky wages and prices and
of socially inefficient, quantity constrained equilibria based on private

Optimizing behaviour, these equilibria involve real not nominal stickiness.

There are no informational asyrmetry arguments against makine the money wage
contingent on a broad price index like the C.P.I. It is egually cobservable
by workers and employers and cannot be manipulated by either group. It is

thersfore fair to say that we do not have a satisfactory theocry of nominal

stickiness (Barro [1377}]).

it price level-ccntingent money wage

4
b
Prde
8]

The comparative rarity o exp
contracts even in periodsof variable and uncertain inflation is indeed surprising.
A possible explanation of this paradox is that money wages are in fact price
level-contingent, but that the timing of the payments due under the implicit
indexing rule obscures this relationship. The money wage negotiated for a

given period, 1, could e.9. be based on the best estimate, at the beginning

of period 1, of the rate of inflation during period 1. In addition the
understanding could exist (implicitly or as part of the contract), that when the
next centract negctiation comes up, the money wage negotiated for period 2 will
reflect any departure of the actual rate of inflation in period 1 from the

estimate reflected in the money wage negotiated for period 1. The money

wage negotiated for pericd 2 would of course also reflect the best estimate



of inflation during period 2. If capital markets work efficiently and workers
have security of tenure, the timing of the payments due under an indexing clause
is of no concern; it is only their present value that matters. The frequent
talk of "catching up during wage negotiations need therefore not reflect
mechanical hackwafd-looking behaviour and may be consistent with wage
negotiations being conducted entirely in forward-looking real terms. The
empirical problem is that wage payments in any given period need bear no close
relation to the wage income earned in and attributable to that period, as the
latter include the present value of the inflation surprise adjustment payable

in the next pericd.

The presence or absence of nominal inertia in wages and prices is
crucial for a correct appreciaticn of the stabilization role that can be
plaved by monetary policvy. ¢ rhere is significant nominal inertia in
labour and croduct markets, put if domestic and internaticnal financial
marke=s are afficient auction markets, deceleration in the rats of growth
of the money stock can result in a large appreciation of the nominal and
real exchange rates (Dornbusch {1976], Buiter and Miller [12801}1) . I
nominal wages and prices are as flexible as the exchange rate, no change
in the real exchange rate will result. It is to be hoped that future

theoretical and empirical work will resolve this issue, as the design of

sensible monetary policy rules hinges on it.

4) Conclusicn

From the discussion of the properties that a macroeccnometric model
suitable for policy evaluation and (optimal) policy design ought to possess,

it is apparent that all existing macroeconometric models are seriously



fiawed. To the extent that +<h-sy are data-coherent they may provide us with
useful information about the relationships between policy instruments and
target variables during the periods over which they were estimated. It is

almost trite %o end a paper with a call for further research, but in view of

the importance of the issues that are at stake no other ending seems

appropriate.
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FOOTNOTES

v

Reinforced because rational expectations of future policy actions can
be exploited, through krown contingent policy rules, to improve the

accuracy of private sector forecasts of endogenous variables and thus
to reduce unwanted instability in economic performance [Buiter 1980b,

1981a, c, d}.

Note that t - T is the earliest date with regard to which expectations
are formed that influence y and that t - T, - T2 is the earliest

date at which forecasts are made that influence Yy -

At the University of Chicago the term "macroeconomics” is discarded in
favour of that of "monetary theory".

Of all the U.K. econometric models that I kncw, only Minford's makes
any attempt to incorporate second moments of the density functions of

future endogenous variables.

The Almost Ideal Demand System due to Deaton and Muellbauer {1980].
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