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HIDDEN CHALLENGES IN RECENT APPLIED
GENERAL EQUILIBRIUM EXERCISES

J. Whalley
University of Western Ontario

1 INTRODUCTION
The papers in this volume reflect the ways in which the

emerging field of applied general equilibrium analysis has been evolving
in recent years. The range and sophistication of policy applications has
continued to expand, but at the same time the more fundamental issues in
applying equilibrium theory to policy have hardly changed. Data remains
poor; many of the key parameters in models are little more than best
guesses; basic issues of model design (such as the use of a dynamic or
static model) remain subjective judgement calls of the modeller.

This paper reviews some of these issues, and suggests that
these problems are-a reflection of wider difficulties facing the current
generation of empirical economists raised in the post-war positivist
tradition. The prerogative of the policy process establishes the need
for numerical work with clear theoretical underpinnings, but the
discipline of strict scientific principles (as in the natural sciences)
always suggests that firm conclusions are premature.

Recent applied general equilibrium analyses seeking to
contribute to policy debate therefore face a dilemma. If model results
are dismissed as too inconclusive to form the basis for policy advice,
then attempts to operationalize general equilibrium theory by selecting
values for parameters of theoretical models may be of little significance

for actual policy making. While general equilibrium theory will still

I am grateful to Rob Fisher, Michael Parkin, Herbert Scarf,

and T.N. Srinivasan for comments on an earlier draft.
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provide an organizational framework for thinking through the issues
policy makers need to consider, on empirical grounds it may not be that
useful for deciding the precise form any particular policy should take.
On the other hand, if applied general equilibrium exercises are evaluated
as useful for policy makers, then one has somehow to reconcile the large
elements of subjectivity in the modelling process with the strong belief
in hypothesis testing in modern economics. While valuable as an input
into policy making, their place in modern empirical economics remains

unclear.

2 Empiricism and Recent Applied General Equilibrium Analyses

Much of the recent literature on applied general equilibrium
analysis has its origins in the development of general equilibrium
computational techniques by Scarf in the 19603, and in early attempts to
use small dimensional numerical equilibrium models by Johansen (1960),
Harberger (1962) and others for policy evaluation.

This field can, perhaps, best be understood as an attempt to
use quasi realistic numerical general equilibrium models for policy and
other analyses; an effort to bridge theory and practice. This mirrors
the sense among many contemporary economists that much recent economic
theory, including that in the general equilibrium area, has become too
abstract, making it excessively remote from the practicalities of policy
making. Since the level of analytical discussion within the policy
making fraternity is often extremely limited, attempts such as those
described in this volume (or those reviewed in the recent survey paper
by Shoven and Whalley (1984)), have generally been applauded by
theorists and welcomed (although somewhat more cautiously) by policy
makers.

However, as the development of applied general equilibrium
models has steadily progressed from merely demonstrating the feasibility
of model construction and solution to serious application to policy,
disquiet has grown in the economics“profession over the appropriateness
of using these models in this way. Recognizing the difficulties of
parameter specification and the necessity for choosing between rival
(and frequently contentious) assumptions, modellers have tended to
emphasize the broad themes of their results rather than the precise
numbers they produce., Builders of the tax and trade models, for

instance, have stressed how their results challenge existing perceptions
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as to the impacts of policies, which they often portray as driving the
i policy formation process. What seems to have prevailed in the use of
these models thus far is a form of approximate numerical investigation,

useful for exploring whether particular effects are large or small and

i signing the net outcome where different effects come into play.
Because of this rough empiricism, issues such as the

frailness of the parameter specification, or the lack of statistical

testing of the models are seen by some as detracting from their

usefulness. Given the stress on broad themes of results, some have

e ooy

suggested that little has been learned from these models which could not

have been guessed at as a possible outcome before the models were

constructed, especially since the models do not provide a clear guide as
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to the actual outcome if real policy changes really occur.

A number of factors have contributed to this current sense of
unease. One is that key parameter values, such as elasticities, play a
pivotal role in all model calculations, but the amount that is known
about which numerical values to use remains limited. As I have remarked
on other occasions, it is quite extraordinary not only how little
we know about numerical values of elasticities, given the significance
that we attach to these in introductory courses in Economics, but how
little we think we know changes as quickly as it does. In the savings
area, for instance, 10 years ago, elasticities were thought to be small,
5 years ago they were thought to be large, and now once again they are
thought to be smaller. For many years labour supply elasticities were
thought to be small, and now they are in the process of being revised
upwards. In the international trade area researchers commonly use import
price elasticities in the neighbourhood of unity, even for small
economies, even though estimates as high as nine appear in the literature.
In many areas elasticity estimates differ in both size and sign, while
for a number of the issues in which applied modellers are interested no
relevant elasticity estimates exist. The choice of elasticity values
in applied models is therefore frequently based on contradictory, or
little or no empirical evidence. This obviously undermines confidence
in model results.

Simultaneously, however, there are no more obviously
attractive options available to policy makers who want to base their
decisions on state of the art quantification of impacts of alternative

policy changes on resource allocation and distribution. This is
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especially the case if they wish to take into account relative price
effects in a logically consistent way. Whether partial equilibrium,
general equilibrium, or 'back of the envelope’ quantification is used, key
parameter values must be selected, and in so many of the areas involved

in current policy debates, the applied econometrics literature is not
particularly helpful.

Another problem modellers have been forced to confront is
that of model preselection; the need to adopt key assumptions underlying
the particular applied model to be used before any model calculations can
begin. Both theoretical and applied modellers have long recognized the
need for such assumptions as full employment and perfect competition in
building general equilibrium models, and the constraints of tractibility
have been recognized for many years as an inevitable part of the modelling
process. However, in more recent work other equally important assumptions
have come to the fore. These are now widely agreed to be capable of
dramatically changing policy conclusions from models, but empirical
evidence as to which of these alternative assumptions is more
reasonable remains sparse.

An example is the set of possible assumptions one can make
as to how international factor flows take place. In tax models, the
choice between alternative assumptions substantially affects the
incidence effects of capital income taxes. If capital is internationally
mobile, it will not bear the burden of these taxes: but, in a closed
economy, domestic capital owners can be affected. Another example
arises with the treatment of time. In a static model, for example, a
tax on consumption is distorting since capital goods are tax free, but
this tax is.non—distorting when analyzed in an intertemporal model.

Another issue in the applied models is the way the policies
to be analyzed are represented. In the general equilibrium tax models,
taxes have ito be represented in model equivalent form, and yet for each
tax there is substantial literature disagreement as to what is the most
appropriate model treatment. In the case of the corporate tax, for
instance, the original treatment adopted by Harberger (1962) of

assuming average and marginal tax rates on capital income by industry to

be the same can bias results. Recent literature has emphasized that this
tax should be viewed as applying only to the equity return to capital
rather than to the total return, i.e., as a tax on one financing

instrument available to firms, This type of argument has even been used
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by Stiglitz (1973) to argue that the tax is a lump sum tax, and, more
recently, Gordon (1981) has argued that, in effect, the tax is a
benefit-related tax. Whichever model treatment is adopted will change
the results produced by the model. Numerical exercises obviously

cannot settle disputes such as these, but some model treatment has to be
adopted to analyze the policy issues; usually in full knowledge that the
treatment followed may largely predetermine the conclusions.

Finally, most of the applied general equilibrium models are
not tested in any meaningful statistical sense. Parameter specification
usually proceeds using deterministic calibration (often to one‘year's
data), and there is no statistical test of the model specification (see
Mansur & Whalley (1984)). The issue is whether one can believe model
results if there is no test of the reasonableness either of the model or
of the parameter values.

This issue of testing is part of the wider issue of what we
mean by empiricism in economics, to which I return to below. It is
important to remember that, unlike econometric estimation, in determining
parameter values by calibrating models to a single data observation,
equilibrium features in the data to which calibration is applied are
emphasized. Also, a characteristic of these procedures is that with
enough flexibility in choice of the form of the deterministic model, it
is usually possible to choose a model specification so as to exactly fit
the data one is given. A purely deterministic equilibrium model in
which consumers maximize utility and firms maximize profits can thus
usually be constructed consistent with the observed data, provided that
equilibrium conditions hold (such as demand and supply equalities).

The fact that models are not tested in a way which is
acceptable to econometricians used to thinking in terms of models whose
economic structure is simple but whose statistical structure is complex
(rather than vice versa) should perhaps come as no surprise. In my
opinion this concern with applied equilibrium exercises is not a
criticism of applied general equilibrium models per se, but represents
a challenge to our meaning of empiricism in modern economics, which has

a wider relevance beyond these modelling exercises.
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3 Precursors to Challenges

Prior to outlining the wider relevance of the experiences of
recent modelling efforts to current debates on empiricism in economics,
it is worth developing the links between the current applied general
equilibrium exercises and some earlier debates on general equilibrium
quantification.

My own opinion is that current concerns over applied general
equilibrium exercises are largely a continuation of the'debate on the
feasibility of centralized calculation of a Pareto optimal allocation of
resources. This debate was begun by Barone (1908), when he implicitly
gueried the operational significance of the Walrasian general equilibrium
system. As is well known, the criticism by Marx of 19th century
capitalism (in Das Kapital and the Communist Manifesto) did not provide
a concrete blueprint as to how a socialist state was to be organized, and
it was left to Barone and those who followed to deal with these questions.
Barone posed the problem of socialist organization in terms of a
Socialist Minister of Finance who must decide how to allocate state
owned but scarce means of production. Barone's solution was to note
that the only institutional change of any significance under socialism
is the transfer of ownership of the means of production from private
households to the state, and this should in no way affect the criterion
one would adopt for defining allocative efficiency. Barcne therefore
suggested that a Socialist Minister of Finance should seek an allocation
of resources which is Pareto efficient.

However, since resources are state owned, deciding on an
appropriate allocation of resources involves solving the system of
equations characterizing Pareto efficiency. We know this today to be
the set of equations which also characterize a Walrasian competitive
equilibrium. Barone was pessimistic about the feasibility of such an
exercise, later termed by Wiles (1962) as '"the perfect computation
of perfect competition'. He emphasized how it would be necessary to
evaluate the potential profitability of all feasible activities,
including those not currently in use. The number of such activities
would be large, and Barone concluded that it would be a vast undertaking
with a large informational requirement.

The debate initiated by Barone continued on into the 1920s
and 1930s. von Mises (1924) questioned the feasibility of any meaningful

economic calculation under socialism, stressing the organic nature of
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capitalist activity as producers ruthlessly search for increased profit
opportunities, and in the 1930s both Robbins (1934) and Hayek (1940)
claimed that perfect computation under socialism was completely
infeasible. Robbins raised the spectre of the millions of equations
which would need to be solved, which, in turn, would be continually
changing over time. An appropriate allocation of resources under
socialism would not be able to be determined, and therefore socialism
was regarded as infeasible as an institutional form which would achieve
economic efficiency.

The response from Lange (1936), aimed largely at von Mises,
was to suggest that it would not be necessary to make all the computations
supposedly required under socialism. The Minister of Finance could
decide upon the allocation of state owned resources in a decentralized
market environment. Even though resources are state owned under
socialism, Lange's point was that the state could rent them to private
producers, and in this way find a market clearing rental price through a

tatonnment procedure. This also proved to be the beginnings of the

B s St

literature on market socialism.

i What is interesting about these debates, is that in many

E ways they provided the impetus for the general equilibrium
computational work in the 1960s, which in turn lead to the applied
general equilibrium work of the 1970s and the 1980s. Schumpeter, in a

famous quotation once described Walras' work on general equilibrium as

the 'Magna Carta' of economics, and suggested that his main contribution

lay in providing a broad tapestry outlining the interconnectedness of the
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economic system, rather than in generating a concrete operational frame-
; work for policy analysis. The debate on the feasibility of centralized
i computation of a Pareto optimal allocation under socialism and the debate
i today on the worth of applied general equilibrium models are continuations
of this same discussion.

Recent work on applied general equilibrium has, however,
| also raised wider questioms concerning the feasibility of centralized
calculation not fully addressed in the original debate. In the 1960s
Scarf took much of the inspiration from his work on general equilibrium
computation from the debates of the 1930s, and largely equated the
problems debated by Robbins and Lange and others with those of
computational solution, i.e. the feasibility of solving the system of

equations characterizing an equilibrium. Scarf himself thought that the
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techniques he was developing would resolve the debate, and that once
computation was shown to be possible it would open the way to wider
developments with ultimate application both to the problem of centralized
resource allocation discussed by Barone, von Mises, Robbinsg and others,
and to that of policy evaluation in market economies,

While not directed at problems of central ﬁlanning, recent

earlier socialist calculators; namely, to numerically determine the
characteristics of 4n unobservable general equilibrium, Thisg time

around, its form is different. The equilibrium behaviour of a market

centralized calculation than has appeared either in the debates of the
1930s, or was assumed in the computational work of the 1960s. 1Issues of
computational solution no longer dominate the literature. Instead,
numerical Specification is widely agreed to be the critical issue, since
this preceeds Computation. Before onpe solves the system of Paretian
equations, one needs to write down the equations with specified
parameter values,

In turn, the particular form for the Paretian equations hasg
to be carefully specified, since model choice can substantially affect
the conclusions from the analysis. The abstract general equilibrium
formulation in Arrow and Debreu (1954), cleverly extended to include
time through the subscripting of commodities Provides an elegant
general framework., Unfortunately, this is not sufficiently concrete for
policy makers in complex economic Systems making choices between
various options, The need to adopt particular specifications in applied
models for govermment éxpenditures, investment, foreign trade, tax

policies, factor supplies, intertemporal behaviour, and a range of

further complicaticns 1g immediately apparent to anyone beginning to work

i o v n o AR
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with these models, and yet the treatments adopted may crucially affect
the policy conclusion.

The applied general equilibrium work of the 1970s and 1980s
has thus expanded the whole debate on the feasibility of centralized
calculation of Pareto Optimality to ome which also includes the
specification of the underlying equation system. From a mechanical point
of view, solution is possible. However, the sensitivity of results to
assumptions and parameter values (especially elasticities), and the fact
that the applied general equilibrium models are not tested are sources
of concern and in some circles outright skeptism. The same arguments
can, of course, also be made with respect to centralized calculations of
a Pareto optimal allocation under socialism.

These issues therefore bring us back to Schumpeter and hence
to Walras. The basic issue is whether there is anything more than an
organizational framework implicit in the Walrasian economic system, or
is there something which can be made more concrete and ultimately useful

to policy makers at a practical rather than conceptual level., Recent

applied general equilibrium modelling activity has forced us to face

this question more forcefully than perhaps any time in the development
of economics over the last 100 years, and what may be at stake is the
nature of empiricism in economics itself rather than just the applied

models.

T

My own view is that economists have perhaps tended to too

easily link positivism and empirical economies, influenced in part by

R

Friedman's essay in 1947, even though recent work by Frazer & Boland (1983)
; has suggested that Friedman's essay may be closer to instrumentalism than

1 positivism. The positivists of the 1950s and 60s, of course, stressed

the idea that economics is a subject much akin to the natural sciences
where theory followed by hypothesis testing is the only way to proceed.
Other developments in the 1940s have gone less well recognized,
particularly the rival characterization of economics as a policy science

g (see Laswell (1951)).
| Under this competing view of the world, it is impossible to

é definitively test propositions in the policy sciences because of the

] absence of controlled repeatable laboratory experiments. Policy sciences
have to deal with the imperative of the policy process and are in an
inevitable state of permanent flux, with schools who disagree (sometimes

f violently) over various propositions. The imperative of the policy
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process generates the need for decisions, and decision making will
inevitably involve incomplete data, choosing between competing
hypotheses, and subjective judgement. The contribution of policy
sciences is not seen as establishing empirical laws as in the natural
sciences but in raising the level of policy debate, increasing the level
of understanding of how institutions may affect outcomes, challenging
received wisdom, generating such data as may be relevant, and ultimately
offering judgements on issues where there may be conflicting claims.
Through such an adversarial process, the hope is that the policy-decision-
making process will be improved. Even though definitive empirical
evidence may not be at hand, such enterprises are not ruled out as

S
unworthy scholarly act1v1tyq Indeed, they become an integral part of
L e Ll

the poliey pr;;;ééi

This approach both to policy making and the use of modelling
in economics is something which I believe most of the applied general
equilibrium modellers, many of whom were educated in the positivist
tradition of the 1960s and 1970s, have inadvertently discovered for
themselves., What we are witnessing in this field is a rediscovery of
relevance by positivists previously seeking objective truth, and the
implications of this for a generation of mathematically. trained

economists who have not been used to thinking in such subjective terms.

4 Challenges become Criticisms

It should by now be clear that my own view of recent applied
general equilibrium analyses is that they are part of a wider challenge
to empiricism in economics. This has both smaller and larger dimensions.

As far as the smaller challenges go, the problems of
elasticities and other parameter values obviously suggest a reorientation
of much of our empirical work in economics away from hypothesis testing
and towards parameter generation. Parameter generation in recent years
has been downplayed by econometricians in favour of hypothesis testing,
and in the elasticity area this has become increasingly apparent to the
applied modellers.

For instance, much of the work on systems of demand functions
in the 1960s and 1970s has concentrated on system-wide estimation
problems without concentrating in any sustained way on providing better
estimates of elasticity parameters. The last survey piece on price

elasticities that I have been able to find is by Hirsch in 1951. The
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need is for empirical parameters more than tests of the theory. The
tradition from Schultz and others from the 1930s of an empirical concern
with parameter valueslggg_gg, rather than with testing hypotheses seems
to have been lost in recent econometric work, and yet the need for more
reliable parameter values has been clearly revealed by the applied models.

A further challenge is whether it makes sense to continue to
develop theoretical general equilibrium.theory at such a high level of
mathematical abstraction as has been true of recent work. In having to
confront both current policy problems and the difficulties of building
models to represent actual economies, the applied general equilibrium
models have not encountered mathematical difficulties, but rather the
need for special kinds of closing rules and more institutional features
in their models. This requirement for closing rules has forced some of
the models to run dangerously ahead of economic theory. Ad hoec
procedures have at times been used whose properties are not well known.
The challenge to theorists is to think in terms of more specificity as
well as more generality in their models, and to trace through the
implications of these closing rules and the specifications of
institutional arrangements for model behaviour.

There are, however, a wider set of challenges implicit in
these modelling exercises. The first is the challenge to positivism in
economics to which I have already alluded. One could perhaps
characterize current applied models as part of a move towards a new
positivism in economics. This positivism is not of the traditional
Popperian type where one attempts to positively test hypotheses, but
positivism in the.sense of allowing for positive judgements on policy
options to be made by modellers. Models are to be used by analytically
trained economists attempting to improve the state of the world. Judge-
ment is offered rather than withheld because statistical test offers no
absolute guide. The inability to definitively settle a debate does not
preclude the analyst drawing out what he sees as the implications of his
model for possible policy changes. Popperian positivism, which to my
taste has resulted in so many superbly analytically trained economists
to a large degree abdicating from the policy process, and even arguing
that economists have nothing or little to say about policy because they
cannot definitively settle their disputes, is therefore downplayed in
the use of these models. The group of economists using these models do

not show the same hesitations as the generation ahead of them in stating
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their own judgements as to the desirability of possible policy changes
based on their economic modelling. This, of course, is not without its
dangers, since anything may become permissable once subjective judgement

is widely accepted as part of the economist's role. The trend, however,

e vt
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seems to be clearly there in recent applied equilibrium work, and the

e,

challenge to the next generation of modellers will be how to monitor and
evaluate the use of judgement which I believe will inevitably increase i
in this and other areas of economics as the perogative of policy process ;
is more fully acknowledged.

Related to all this is the set of issues relating to the
meaning of empiricism in eccnomics. Applied general equilibrium models
are complex in their economic structure and have demanding data require-
ments, but are statistically simple. Most of the models cannot be tested

in a conventional sense because of their dimensionality. The contrast

with modern ecconometric work is therefore obvious. Instead of models of
increasing statistical richness in which the economic structure is f
downplayed, ws now are witnessing an upsurge of interest in empirically
based models of greater ecomomic complexity than previously, in which
concerns over economic structure dominate concerns over statistical

structure, Taken

~t

o the extreme these applied general equilibrium models
are such that a deterministic fit of models to single or even multiple
data points becomes feasible, in which case statistical testing makes
little sense.

Schumpeter's test of Walras was whether or not his general
equilibrium approach had any operational significance., 1If the conclusion
from recent applied general equilibrium models is that they have such
weak empirical foundations that there is little value to policy makers,
one perhaps has to go further and question whether there is much
operational significance to general equilibrium theory itself. During
the last 30 or 40 years, economics often has been presented as a
discipline much akin to natural sciences with both strong logical and
ultimately operational foundations. This I see at stake in the verdict
on the worth of applied general equilibrium exercises. Since the
essence of theory is simplification which in an exact sense must be
wrong, the constraints of tractibility perhaps dictate that economic
theory can ultimately be only an organizational framework for thinking
about economic problems. This is clearly valuable activity, but whether

we think that economic theory is merely philosophising or building the
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foundation for an empirically based science makes a large difference to

the way in which economic theorists proceed.
These issues also raise questions concerning the way we use

models. Do we rely only on statistical tests or do we allow judgement
to enter? Are we willing to examine our own perceptions of ourselves
and our social institutions, in the belief that this is what shapes our
policy making, rather than limit ourselves merely to attempting to track
an often illusive objective reality.

My own belief is that the current applied general equilibrium
models do generate insights and findings of interest to policy makers
and clearly demonstrate both their relevance and the wider usefulness of
economic theory. I also believe that much of the academic community and
even more of the policy community remains skeptical, and that modellers
must respond to this challenge of their own relevance more forcefully,

and explain exactly what they see themselves as doing.

5 Future Directions for Applied Genmeral Equilibrium Analysis

Given the tone of the discussion thus far, a useful
conclusion to this introductory chapter may be to lay out some of the
implications of this line of argument for the future development of
applied general equilibrium amalysis. If I am right, and if the
relevance and policy applicability of these models mark a new departure
in equilibrium modelling, what types of future developments make sense?

Firstly, a change already seems to be underway in the
evolution of models from the current state where there are a small
number of larger scale multipurpose models (involving perhaps 20 to
30 sectors and muitiple household groups) to one where there are many
more models, each more issue specific and smaller. My belief is that in
the future there will be less concern with developing general purpose
modelling capabilities than in the last decade. The models developed in
the 1970s focused on general purpose modelling capabilities partly as a
continuation of the computational work of the 1960s. These models
partially sought to demonstrate the feasibility of constructing applied
general equilibrium models by showing they could handle much larger

dimensions than theoretical models.

Model construction and solution have now both been shown to
be possible. However, in applying these general purpose models to
particular policw ‘ions, a substantial amount of model detail must be
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carried along which is not directly applicable to the policy question at
hand. In turn general purpose models applied to specific questions often
need to be redesigned to target the model to the issues under investiga-
tion. As a result, recent modelling is focusing more on smaller scale
issue specific models, and the themes emerging from the structure rather
than the precise numbers are providing the main model output.,

Another development is what, for want of a better term, I
label general equilibrium économetrics. Much of the work in applied
eéconometrics in the 1970s seems to be concerned with micro—econometrics.
estimating more complex models of optimizing behaviour of households
and firms than Previously (such as with non-linear budget constraints).
To those raised on general equilibrium theory, it is surprising that
little of this activity has been taken further and used to analyze
general equilibrium systems from an econometric point of view, This is,
after all, the most appropriate vehicle for generating better parameter
values for the equilibrium Systems that modellers are now trying to
solve. The basic two-person pure-exchange~é¢conomy model of economic
equilibrium, for instance, emphasized in basic economic texts, has (so
far as I know) never been econometrically estimated.

A further direction which also seems to be emerging is an
expansion in the coverage of models to include such policy features as
quantity constraints (in some cases with corresponding rent seeking
activity). Such models are now widely perceived as generating more
significant welfare costs of distortions than the more traditional
models of tax and trade policies, because in equilibrium resources may
be unused or wasted. Put simply, Krueger rectangles are bigger than
Harberger triangles. Thus, a much more expansive analysis of the costs
of distortions through applied general equilibrium models seems to be
underway.

Other developments are occuring within the modelling
fraternity itself. Modellers often complain about the necessity of being
a jack of all trades. When involved in modelling activity in the applied
general equilibrium area, one has to be familiar with general equilibrium
theory, to be able to program (or at least communicate with
programmers), to be familiar with data and be able to manipulate and
convert it into a model admissible form, to be conversant with
literature estimates of key parameters (including elasticities), to have
a clear sense of policy issues and institutional structure, and to be

| I ———————————.S
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able to Interpret results. With repeated modelling activity, one also
has to be something of a librarian to be able to archive and file away
results. When confronted with this range of activities it is perhaps
not surprising that it becomes difficult for graduate students and
others to enter this area. As a result, research efforts are being
focussed more and more on modelling teams similar to those which have
formed the basis for research work in the natural sciences.

Finally, it does seem clear to me that we are headed
towards an increased recognition of the inevitability of subjectivity in
both design and use of empirically based economic models. Indeed, I
would go so far as to query whether we should even think in terms of
models of particular economies or particular policy issues as constructed
in isolation from the individual doing the modelling. Since the
modellers have to make all manner of judgements including the
orientation of the model, how they chose parameter values, and which
features of results they explore and report, the models should to some
extent be seen as an extension of the mind of the modellers.

Ultimately, the future for applied general equilibrium
analysis seems likely to me to be determined by the response of the
much 1ar§er group of non modellers to the challengers outlined in this
paper. Time alone will tell whether these models lead to a new relevance
and changed empiricism in economics, or merely to further frustrations

with numerical modelling and the murky world of policy making.
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