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I Introduction

In a ftrequently quoted remark Joseph Schumpeter
characterized the Walrasian system of general equilibrium as
the ”Magna Carta” of economics. What is less well remembered
is that Schumpeter also believed that the Walrasian system
could never be more than a broad crganizational! framewark for
thinking through the implications of interdependence betuween
markets and economic actors. in Schumpeter’s views operation-
alizing Walras in the sense ot providing a useable too! for
policy makers and pianners to evaluate the implicatians of
ditterent courses of action was a utapian pipedreanm.

Despite Schumpeter’s cautions, operationalizing Walras has
nonetheless been a preoccupation of ecanomists for several
decades. The debates in the 1930’s on the teasibility of
centralized caicuiation of a Fareto optima! allocation of
resources in a Sociaiist ecanomy irvolving van Mises, Hayek
Robbins; and Lange (and begun earlier by Barone) were imolicitly
debates on the operational content of thke Wa rasian system. The
subsequent development by Leontiet ard gthers ot inpPut-output
analiysis was a cconscious attemot +ta take Wairas onto an empirical
and uitimately policy relevart piare. The |inear and nan-1!inear
pragramming planning models in the 1950’s and 463’s were viewed at
the time very much as an improvement oan input-output techniques
through the introduction ot optimization into Leantiet’s work.
And today, with the use of applied general equilibrium mode's far

poliecy evaluation; the same idea of operationalizing Walras is
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driving a new generation of economists forward.

This paper discusses same ot the recent attempts to opera-
tionalize the Walrasian general equilibrium system and apply it
in the tield of tax policy evaluation. In recent years; develop-
ments in this area have moved forward from the early two sector
models ot Harberger (1962) and Shaven and Whalley (1972); to much
larger scale modelling effo;ts such as Piggott and Whalley (1976,
1985) on the UK, and Ballard, Fullerton; Shovens; and Whalley
(1985) on the US, and others elsewhere. Simultaneously, other
issue specitic mode!ling such as by Summers (1981); Auerbach;
Kotlikett, Skinner (1983) and athers has begun to grow in
importance.

As someone who has been invaolved both with the development
of applied general equilibrium techniques and in seeing their use
through into the policy arena, [ have came to realize that the
issue ot whether the Walrasian system can or cannot be operation-
alized is somewhat specious. In an exact sense it can never be
done. The detail and complexity involved in actually making
policy decisions rapidly overwheims the abiiities of any model! ler
to capture them all, even it all the required data and paramete~r
estimates were available (which they never are). Alsg, the
choice ot which particuiar equilibrium maode! to use (static,
dynamics open to foreign trade or closeds w.th or without market
imperfections, public goaods; etc.) can dramatically affect
results from the analysis) ana untortunately there is usually

all too little evidence on which to base a decision as to
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wHich model variant is the most appropriate. Subjective Judge-
ment on the part of the modeller is very much the name of the
present game.

Having said this; the experience thus far with the tax
models indicates; to me at least, that despite these problems
they have a lot to contribute to paolicy debate. UWhen used to
generate insights rather than precise numbers; their use makes
explicit the implicit models lying behind various policy
pnsitipns: and torces policy making to be approached bath from an
economy wide point of view and in terms of a logically consistent
framewark.

As iong as a significant baody of econamic thought views the
Walrasian system as the basic organizationai framework far
our discipiine, nothing could be more natural than to want to
use numbers in such armalyses. Theoretical analysis usually
takes one only part way in paiicy debate; perhaps identitying
the sign of an effect if various caonditions halds ar suggesting
that several etfects enter whose net effect is ambiguaus. The
need for policy decisian making demands more fram such analysis,
and in the presence ot no obviously superior alternative, using
numbers in such models (even it in a somewhat rough and ready

manner) does rot strike me as a bad way to proceed.
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11 Apeplied General Equilibrium Techniques Used in Recent Tax

Madels!

Prior to summarizing the efforts of recent applied general
equilibrium tax modelilers, it is perhaps worthuhile claritying
the type ot models they use. In a traditional general
equilibrium model a ﬁumber ot consumers are identified; each with
an initial endowment of commodities and a set of preferences.
The latter yield household demand functions for each commadity:
with market demands given by the sum of individual consumer’s
'demands. Commodity market demands depend on all prices, are
continuous: non-nesgative; homogeneous of degree zero (i.e.» no
money illusion) and satisty Walras’ Law (i.e.s at any set ot
prices the total vaiue ot consumer expenditures equals consumer
incames). On the production side, technolcgy is described by
either constant returns to scale activities or non-increasing

returns to scale production functions, and producers maximize

profits.
The zero homcgeneity of demand functions and the | inear
homogeneity ot protits in prices (i.e., doubling all prices

doubles money profits) implies that cnly relative prices are of
any significance in this model; the absalute price leve! has no
impact on the equilibrium outcame. Thus, equilibrium is charac-
terized by a set ot relative prices and levels ot praoduction by

each industry such that market demand equals supply for all

1The discussion in this and the next section draws heavily
on Shaoven and Whalley (1984).
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commodities (including disposals if any commodity is a free
sood). Since producers are assumed to maximize profits, this
implies that in the constant-returns—-to-scale case no activity
(or cost-minimizing techniques i+¢ production functions are used)
does any better than break even at the equilibrium prices.

Taxes are typically introduced into this model in advalorem
torm (see Shoven and Whalley (1973) and Shaven (1974); either as
producer taxes on inpu;s Or consumer taxes on incomes or
expenditures. Revenues are either redistributed to consumers, ar
used to finance publicly provided goods and services. The taxes
which characterize maodern tax systems (personal, corpaorate;
sales; excises praperty, saocial security, resource> and ather
taxes) are usually represented in model equivalent form. Once
introduceds the equiiibrium behaviour ot the mode! can be
investigated as taxes change; and an that basis palicy
evaluations made.

A Simple Numerical Example

A numerical example is a good way to iilustrate how this
approach is currentiy used. Althoughs in representing actual
economies, much mare specificity is required than in the general
torm of the Arrow Debreu model. Particuiar tunctional forms for
Production and demand functions need to be chosen, and parameter
values selected. The policy instruments to be analyzed need ta
be incorporated, and the treatment (ar model closure) ot the
various items such as foreign trade savingss and public goods

needs to be settled.
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Here I outline a simple numerical example of a tax policy

oriented general equilibrium model presented by Shouven and
Whalley (1984). In this example, there are two final goaods
(manufacturing and non-manutacturing), two factors ot production
(capital and labaor)s; and two classes of cansumers; a “rich”
consumer group which owns all the capital and a ”poor” sroﬁp
which owns all the labor. There are no consumer demands for
factors (i.e.» no labor-leisure choice). Each consumer group
generates demands by maximizing a CES utility function subject to
its budget constraint. CES production functions are assumed.

The CES utility functians are:

1 ®c - 1) 9
° o, £ o, (GC -1)
i |

@ vuc-=

™ o

i=1

c . . .
where Xi is the quantity of good i demanded by the cth consumer:

c . . s
a; are share parameters, and _ is the substitution elasticity

in consumer c’s CES utility function. The consumer’s budget
\ . c c c c_ .c
constraint is Plxl + PZXZ < PLWL + PKWK =1,
P1 and P2 are the consumer prices for the two goods WE and Wg
are consumer c’s endowment at labor and capitals; and I€ s the
income of consumer c. Maximizing this utility tunction subject
to the budget constraint yields the demands:
c .c
I
(2) x; = 2y i=1,2; c=1,2.
o . (l-oc) B (l—oc)
Pi (alP1 + azP2 )
The production functions are: Oi
(oi -1 (oi -1) (?i;— 1)
(3) Qi = ¢i GiLi o . + (1 - 61)1(i oy . L, i=1,2
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where Q; denotes output of the ith industry, | is a scale or
units parameter, | is a distribution parameter: Ki and L;
are capital and labor factor inputss and | is the elasticity

ot factor substitution.

In this example there are six production function parameters
(i.e., ¢i’61 and o, tor i=1,2), six utility tunction parameters
(i.e.:al,az,az,az,o sand 0 ); and tour exosgsenous variables (the

1°"'1°1°2°"1 2
endowment ot labour (W_ ) and capital (Wk) for each of the two
cansumers).

An equilibrium solution to the model is given by the four
prices Py, Pos P, Pg; and eight quantities Xl, f, 2 Xg and
Kis K25 Lis L2 which meet the equilibrium conditions that market
demand equals market supply far all inputs and outputs, and that
zero protits are apply in each industry. Once the parameters are
specitied and the tfactor endowments are knowns> a complete general
equilibrium model is available. Tax and other policy variables
can then be added as desired.

Table 1 presents the values for all the parameters and the
exogenous variables used by Shaven and Whalley. The equilibrium
solution is reported in Table 2 tar a case where a 50% input tax
applies to the use ot capital in manufacturing. Only relative
prices are relevant in this model and; somewhat arbitrarily;,
labor has been chosen as the numeraire. At the equilibrium
prices total demand for each output equals productions and
producer revenues equal costs: Labor and capital endowments are

tully employed, and consumer factor incomes plus transfers equall
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TABLE 1

Production and
Demand Parameters, and Endowments used by
Shoven and Whalley for their Two Sector
General-Equilibrium Numerical Example

Production Parameters

Sector

-
[y

O
[

Manufacturing 1.5
Nonmanufacturing 2.0

Demand Parameters

Rich Consumers Poor Consumers

1 1 ' 1 2 2
all 82 . . o a,l . 32

0.5 0.5 ‘ 1.5 0.3 0.7

Endowments

Rich Households
Poor Households

ol I®

Q

oN
.

0.75

It"

(=N




| TABLE 2

Equilibrium Solution for Shoven and Whalleyfs Example
with a 507 Input
Tax on Capital in Manufacturing

Equilibrium Prices

Manufacturing Output
Nonmanufacturing Output

Capital
Labor

Production Side

1.47
1.01

1.1

3

1.00

Outputs
Quantity Revenue
Manufacturing 22.39 32.83
Nonmanufacturing 57.31 57.64
Inputs
Capital Cost
(including Cost Per
Capital tax) Labor Labor Cost Total Cost Unit Output
Manufacturing 4,04 6.83 1.00 26.00 32.83 1.47
Nommanufacturing 20.96 23.64 34.00 34.00 57.60 1.00
Demand Side
Expenditures -
Manufacturing Nonmanufacturing Expenditure
Rich Households 8.94 15.83 29.10
Poor Households" 13.40 41.48 61.37
Income
: Labor Income Capital Income Transfers Total Income
Rich Households 0 28.19 .91 29.10
Poor Households ° 60.00 0 1.37 61,37
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consumer expenditures. Because of.the assumption ot Ennstant
returns to scale, the per-unit costs in each industry equal the
selling prices meaning that econaomic protfits are zerao. Expendi-
tures by each household exhaust its income. Shoven and Whalley
illustrate how this general equilibrium model can be adapted for
policy evaluation work, by comparing the with tax equilibrium
solution reported in Table 2 to a no tax equilibrium salution to

obtain measures of the welfare costs ot such a tax.

II1 Designing Larger Scale Realistic Madels

The main ditterences between the models actually used to
analyze tax policy proposals and the numerical example above lie
in their dimensionality (i.e., the number of sectors and consumer
types modeled), their parameter specification procedures and use
ot data, and their inclusion ot more compiex policy regimes than
a simple tax on one factor in one sector.

A wide range ot issues are encountered in designing larger
scale models to be used in actuwal policy environments many ot
which are discussed by Shaven and Whalley. Should the model be
ot the traditional fixed-factor static torms or should it be
dynamic? How are substitution in production and demand ta be
incarporated? How are parameter values to be chosen? Are
literature estimates to be used, or is some other approach to be
tollowed? Are some ot the parameters to be estimated; far
instance? How are traae; investment, government expenditures, ar
other features to be treated? How much ditference do various

alternative treatments make? Hgw is the model to be saolved:
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using a fixed point solution method guaranteed to works or a
potentially quicker linearization or other procedure? How are
computed equilibria to be comparéd; which summary statistics are
to be used in evaluating policy changes?

(i) Model Structure

Although the appropriate general=-equilibrium mode! for any
particular palicy analysis varies with the issues most current
tax models are variants ot static, two-tactor models that have
long been emplaoyed in public finance and international trade.
Most involve more than two goods; even though factors of

production are classified in the two broad categories at capita!

and labor services. In some models these are further
disaggregated into sub-groups (e.g., labors; far instances may
identified as skilled or unskilled). Intermediate transactions

are usually incorpaorated either through fixed or flexible
inPut-output coefticients.

The rationale for proceeding this way is that tax and
other policy issues are trequentl!y analyzed using a similar
thearetical frameworks and it is natural to retain the same basic
thegretical structure for applied wark. This is especially the
case if the major contribution of numericaf work is tao advance
trom qualitative to guantitative analysis. A!sao, most data on
which the numerical specitications in tax mode!s are based come
in a form consistent with the two-sectaor approach. Far instance,
national accounts data identitfy wages and salaries and operating

surplus as major cost compaonents. Input-output data praovide
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intermediate transaction data; with value added broken down in a
similar way. This all suggests a mode!l in which capital and
labor are identified as factar inputs.

The partition between goods and factors in two sector type
models can also be used in tax (and other) models to simplity
computatian and thus sharply reduce execution costs. By uging
tactor prices to generate cost-covering goods prices consumer
demands can be calculated; and the derived demands for factars
evaluated which meet consumer demands. Thus,; even a model
with a large number ot goods can'be solved by working anly with
the implicit system ot excess factor demands.

There are also a range of more specitic madel design issues;
which are usually encountered; including the treatment of
investment, foreign trade and government expenditures. Where
there are no international capital flows; the level of investment
in the model reflects household-saving decisiaons (broadly detined
to include corporate retentions). These are based on constant
savings propensities in static modelss but on explicit inter— -
temporal utility maximization in dynamic models. Government
expenditures usvally reflect transfers and real expenditures;
with the latter frequently determined from assumed
utility-maximizing behavior for the government. In this approach
the government is treated as a separate consumption side agent
that buys public goods and services. In a few casess (such as
Piggott and Whalley (1984)), tax models have been used with

public goods explicitly appearing in household utility functions:
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although this complicates the basic approach.

As regards the treatment of times some of static equilibrium
models have been sequenced through time to retlect changes in the
economy’s capital stock due to net saving. Models such as those
due to Summers (1981), Auerbach, Kaotlikotf and Skinner (1983),
and Fullerton; Shoven and Whalley (1983) have been used to
analyze intertemporal issues in tax policys such as whether a
move from an income tax to a consumption tax (under which saving
is less heavily taxed) is desirable. This approach |links a
series of single-period equilibria through saving decisions that
change the capital stock of the ecanaomy through time. Savings in
turn, is based on maximization of a utility function defined aver
current and expected future consumption. Myagpic expectations
(i.e., expected future rates of return on assets equal current
rates of return) are often assumed to simplify computations.
Saving in the period augments the capital stock in all future
periods. The general equilibrium computed for each periad is
such that all markets clear; including that +or newly-produced
capital goods. The economy thus passes through a sequence of
single-period equilibria in which the capital stock grows. Tax
changes that encourage higher saving typically cause lowered
consumption in initial years, and eventually higher consumption
due to the larger capital stock.

In treating external sector transactions a cammon approach
in the tax models is to specity a set of export demand and

imparts supply functions which the economy being analyzed is
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assumed to face (see the discussion in Whalley and Yeung (1984)).
These functions reflect the assumed behaviour of fareigners to
changes in damestic prices induced by tax policy changes. These
excess demand functions must also satisfy external sector balance
tor any set ot prices (Walras Law for the foreign country). The
external sector specification can be important in these models.

The eftects of tax policies on an economy which is a taker aof

prices aon world markets, for instances will be significantly
ditterent from those for a closed economy. Similarly;
international capital mobility considerations can also be

important. Although these are usually ignored; Goulders Shoven
and Whalley (1983) have shown how their incaorporation can change
the analysis of tax policy optians compared to a mode! with
immabile capital.

(ii) Chogsing Functional Forms_

In addition to selecting the general model structure when
building a tax model to represent an actual economys one also
has to choose particular tunctional faorms. The major constraints
on the choice ot demand and production functions are typically
that they be consistent with the theoretical approach and are
analytically tractable. The first consideration invalves
choosing functions that satisty the usual demand and production
side restrictions assumed in general equilibrium models; such as
Walras’ Law. The second caonsideration requires that excess
demand responses be easy to evaluate for any price vector

considered as a candidate equilibrium solution for the model.
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The choice ot a specitic functional farm by the modeller

usually depends on how elasticities are to be used in the model.
The general approach is one of selecting the functional tarm
that best allows key parameter values (e.g.> incame and price
elasticities) to be incorporated; while retaining tractability.
This largely explains why the functional forms used are sn'nften
drawn from the tamily of “convenient” forms (Caobb-Dauglas;
Constant Elasticity of Substitution (CES), Linear Expenditure
System (LES); and Transiog, Generalized Leontiefs or other
tlexible functional forms.)

Demands from Cobb-Douglas utility functiaons are easy to wark
with, but have unitary income and uncompensated own-price
elasticities, and zero cross-price elasticities. These restric—
tions are typically implausible. For CES functionss if all

expenditure shares are small,; compensated cwn-price elasticities

equal the elasticity af substitution in preterences. It may thus
be unacceptable to model all commodities as having essentially
the same compensated own-price elasticities. One alternative is

to use hierarchical or nested CES functians, adding further
complexity in structure. Another is to use translog expenditure
tunctions, although here the issues which arise are the glabal
properties of these mare tlexible functional formss such as
concavity. Unitary income elasticities implied by Cobb-Douglas
or CES functiaons can also be relaxed by using LES tunctions with
a displaced origin, but the origin displacements need to be

specitfied.
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On the production side; where only two primary tactors enter
the model CES value-added functions are usually assumed. If more
than two factors are used; hierarchical CES functions or translag
cost tfunctions are again used. Intermediate requirements
tunctions may be modeled as fixed coefticients; or intermediate
substitutability may be introduced.

(iii) Choice ot Parameter Values

Parameter values for the functions in the maodels are also
crucial in determining the results of simulations for various tax
policies. The procedure most commonly used in these models has
come to be labeled ”calibration” (Mansur and Whalley 1984).

Under this approach; the economy under consideration is assumed
to be in equilibrium in the presence of existing tax policies,
i.e. at a so-called ”benchmark” equilibrium. Parameters for the
mode!| are then calculated such that the model can reproduce the
equilibrium data as a model solution.

The main feature of this calibration procedure that has both
attracted interest and raised cancerns is that there is no
statistical test of the resulting model specification implied by
calibration. The procedure for calculating parameter values from
@ constructed equilibrium observation is deterministic. This
typically involves the key assumption that the benchmark data
represent an equilibrium for the economy under investigations and
required parameter values are then calculated using the model
equilibrium conditions. It the equilibrium conditions are not

sufficient to identify the model, additional parameter values
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(typically elasticities) are exogenously specitied until the
model| is identiftied. These are usually based on a |iterature
search, or, less frequently; on separate estimation. In contrast
to econometric work that often simplities the structure of
economic models to allow for substantial richness in statistical
specitication; in these madels the pracedure is quite the
opposite. The richness ot the economic structure only allows for
a crude statistical model whichs; in the case of calibration to a
single year’s data, becomes deterministic.

Because the widespread use of deterministic calibration in
these models is clearly troubling, it is perhaps worthwhile
outlining some of the reasons why this calibration approach is so
widely used. First, in some of the tax models several thousand
parameters may be involved, and to simultaneously estimate all|l ot
the model parameters using time series methods requires either
unrealistically large numbers ot observations or overly severe
identifying restrictions. Partitioning models into submaodels
(such as a demand and production system) may reduce or gvercame
this problems but partitioning does not tully incorporate the
equilibrium restrictions that are emphasized in calibration.
Also, benchmark data sets are usually constructed in value terms,
and their separatian into price and quantity observations makes
it ditticult to sequence equilibrium observations with cansistent
units through time as would be required for time series esti-
mation. Finally, the dimensions used in these models make the

construction of benchmark equilibrium data sets a non trivial
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exercise. Some ot the large scale data sets have required
upwards of eighteen months works, so that if time series are to be
constructed thé required workload may not be sustainable.

Calibration usually involves one year’s datas; or a single
observation represented by an average over a number of yearss and
it is anly in the Cobb-Douglas case that the benchmark data
uniquely identify a set ot barameter values. In other cases; the
required values for the relevant elasticities needed to identity
the other parameters in the model are usually based on other
sources. Typically, a lot af reliance is placed an literature
surveys of elasticities and, as many of the modellers have
observed; it is surprising how sparse (and sometimes
contradictory) the literature is on some elasticity values.

Also, although this procedure might sound straightforwards it is
otten ditficult because of differences among studies.

Elasticity values in these models are most conveniently
thought ot as prespecitying the curvature of isoquants and
inditterence surtaces; with their position given by the benchmark
equilibrium data. Because the curvature ot CES indiftference
curves and isoquants cannot be inferred from the benchmark data;
extraneous values of substitution elasticities are required.
Similarly,; for LES demand functions; income elasticities are
needed upon which to base the origin coardinates for utility
measurement.

In practice, data represénting benchmark equilibria +tar

use in calibration are constructed from national accounts



18

and other government data sources. In these data the avaijlable
information does nat satis+ty microconsistenty conditions (e.g.,
payments to labor from firms will not equal labor income recejved
by households) and a number of adjustments are needed to ensure
that the equilibrium conditions at the madels hald. In tFese
adjustments some data are taken as correct and others adjusted tao
retlect consistency. Tax related data sets af this type are
described in St.Hilaire and Whalley (1983), Piggaott and Whalley
(1985), and Ballard, Fullerton, Shoven; and Whalley (1985).

Because these benchmark data are usually produced in
value terms; in using the data in a general equilibrium model
units must be chosen tor goods and tactors so that separate
price and quantity observations are obtained. A commonly
used convention; originally adopted by Harberger (1962); is
to assume units tor both goods and factors such that they

have a price ot unity in the benchmark equilibrium.

(iv) Solving General Equilibrium Models

The early general equilibrium tax models typically used
Scart’s algorithm (1967, 1973) for solution. Same of the more
recent models continue to rely an Scarf-type methodss but use
taster variants of his original algarithm due to Merrill (1972),
Kuhn and MacKinnon (1975), Eaves (1974), and vanderLaan and
Talman (1979). Merrill’s refinement seems the most widely
used. Newton-type methads or other local linearization tech-
niques can also be used. These often work as quickly i+ not

more quickly than the methods |isted above, although convergence
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is not guaranteed.

Anather approach; implicit in Harberger’s original work,
is to use a |inearized equilibrium system to salve for an
approximation to an equilibrium» in some cases retining an
initial estimate using a multi-step procedure so that approxi-
mation errors are eliminated. This approach has been used, for
instance, by Bovenberg and Keller (1983). Its weakness is that
it does not allow for multiple consuming agents and in its
application the income-expenditure link central to Walras’ Law is
‘usually vinlated.

Execution costs for existing models seem manageable.
However, no standard otf-the-sheltf computer routines have yet
emerged for the complete sequence of data adjustments calibra-
tions and equilibrium computation. In parts; this is due to the
complexities invalved in each application‘nf these models. What
currently seems to be the case is that it is no longer the
solution methods that constrain model applications, but the
availability ot data and the ability ot modellers to specity key

parameters and capture the essence of the issues under debate.

(v) Evaluating Impacts of Policy Changes_

Theoretical literature on wel fare economics is usually
tollowed in making comparisons between equilibria in order to
arrive at paolicy evaluations based an the tax models. For

weltfare impacts, Hicksian compensating (CV) and equivalent
variations (EV) are commonly used as summary measures of welfare

impact by agent. Economy wide wel fare measures are oten computed
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by aggregating CVs or EVs aver consumer groups. While this is
consistent with practice in cost-benefit |literatures the theore-
tical shortcomings in using the sum of CVs or EVs as an aggregate
weltare criterion are well known.

Models also provide a detailed evaluation of who gains, who
losess and by how muchs as a result of a policy change. No
single summary measure need be chasen it the policy analyst is
interested only in the detailed impacts of any palicy change. In
some tax models, new (paolicy change) equilibria are computed
under the restriction that government revenues remain constant.
In these models this usually implies replacing one set of
taxes with another, but with new tax rates endogenously deter-
mined to preserve revenues. In other modelss; government revenues
change, but where this occurs the welfare impact trom changes in
the amount ot public services needs to be factored into any
econamy-wide welfare measure.

In addition to welfare impacts; other impacts of tax
changes can be investigated; such as income distribution effects
using Lorenz curves or Gini coefficients. Alternative income
concepts (e.g.; gross of taxs or net of tax) can also be used in
such'caleculations. Changes in relative prices can be evaluated;
as can changes in the use of factors of productian acrass
industries, or changes in the praduct composition ot consumer
demands.

(v) Uniqueness of Equilibrium

One tinal point to keep in mind is that the applied general
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equilib-rium approach to tax palicy may not be particularly
instructive if the equilibrium solution in any of these models
is not unique for any particular tax policy. Uniqueness; or the
lack of it, has been a |long-standing interest of
general equilibrium theorists (see Kehae 1980). There is;
however; no theoretical argument that guarantees uniqueness in
the tax models currently in use. With some ot the models;
researchers have conducted adhoc numerical experimentation
(approaching equilibria trom ditferent directions and at
difterent speeds); but have yet to tind a case of nonuniqueness.
In the case ot the US tax model due to Ballards Fullerton:
Shoven and Whalley (1985); uniqueness has been numerically
demonstrated by Kehoe and Whalley (1982). The current waorking
hypothesis adopted by most tax model lers seems to be that
uniqueness can be presumed in the maodels discussed here until a

clear case of nonuniqueness is found.



22

v Themes From Results Generated by the Applied Tax Models

In recent years the use of applied general equilibrium
models in tax policy wark has grown substantially. Much of this
activity has its origins in a paper by Shoven and Whalley (1972)
which extended the earlier Harberger (19462) analysis of the
distorting effects of the U.S. corporate tax by using Harberger'’s
data in full general equiliErium computatiaons. Since then; a
series ot models have been constructed.

Shoven and Whalley have taken their wark further in a
larger dimensional madel constructed to analyze US tax palicies
(Ballards Fullertons; Shaoven and Whalley (BFSW) (1985). This has
been used to analyze such issues as personal and corporate tax
integrations (Fullertons; Kings, Shavens; and Whalley (1981)),
possible moves from an income tax to a consumption tax
(Fullerton, Shoven; and Whalley (1982))s and the marginal welfare
costs ot various US taxes (Ballards; Shovens and Whalley (1985)).

A related model by Piggott and Whalley (PW) (1974, 1985) has
been used to evaluate the impacts ot possible tax changes in
the U.K. This, in turn, was an outgrowth of earlier work by
Whalley (1973) evaluating the impact of changes in UK tax
policies at the time af British entry into the European economic
cammunity. In a series ot related madel |l ing etforts; other tax
policy questions have been analyzed in smaller dimensional issue
specitic madels such as Hamilton and Whalley (1985).
Shoven-Whalley type tax models have also been constructed by

Serra Puche (1979) for Mexico, and Piggott (1982) for Australia.
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There have also been a series of aother tax policy model |l ing
ettorts which, while not ot the Shoven-Whalley types are in
similar vein. Slemrod (1982), for instances; has attempted to
incorporate endosenous financial policies of firms into a real
side general equilibrium model soc as to improve the modell ing ot
corporate tax issues. Summers (1981); Auerbachs; Kotlikofts and
Skinner (1983) and others have used one sector growth models with
an overlapping generations demand side structure to evaluate the
etfects of changes in the tax treatment of capital income. Also,
the or}ginal local linearization/approximation approach due to
Harberger for analyzing countertactual equilibria when tax
policies change has been taken further by Keller (1982),
Bovenberg and Keller (1984), Ballentine and Thirsk (1982), and
athers.

The Shoven-Whalley type models typically incorporate a
number of household groups identified by ranges of household
income or by other characteristics. There are 12 such groups
in the BFSW model; and 100 groups in the PW model. A number
ot industry groups are also identified with value added functions
detined over substitutible primary factors, and intermediate
productiaon requirements. 19 appear in the BFSW model and 33 in
Pw,

These models attempt to incorporate the main distarting
features of modern tax subsidy systems; covering such palicy
elements as the corporate; personal incomes; propertys social

security, sales and excise taxess along with redistributive
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palicies which operate through the tax transfer system. The
models are calibrated to a microconsistent base year data
observation, allowing various kinds of tax proposals to be
evaluated.

These more rercent ettorts clearly suggest a rapid develaop-
ment in the field from the small dimensional numerical examples
ot earlier years towards a regime in which models are being used
in a more serious manner to actually evaluate impacts of possible
changes in tax policies. It is therefore reasonable to ask houw
.approbriate this use of models is, what has been learned fram
these modelling exercises conducted thus far; what the future
holdss and what the problems are.

My own view has always been that the empirical basis tar
applied general equilibrium tax models is unfortunately rela-
tively qeak. The basic assumptions such as full emplayment
constant returns to scale, complete infarmation, pertect competi-
tion, taxes operating in ad valarem form, balanced gaovernment
budgets, and so an; are either parently false, ar largely
untested. The rationale for using them hinges more on analytical
tractibility, their widespread use in thearetical wark, and the
relative absence of alternative workable assumptions than on
any tirm empirical basis. In addition, surprisingly little is
known about the appropriate values to use for key elasticities in
these maodels, and the little that we think we know is frequently
shown to be contradicted by subsequent work. When combined with

the absence of any statistical testing of the model specifica-
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tions used; one might well query whether anything usetful to
policy makers can be generated by these models.

However, it must also be recognized that the palicy pracess
is such that tax policy decisions will be made with or without
the input ftrom such models. At present using the input fram
these models in policy making seems to make sense; especially it
the issues at hand are concerned with resource misallocation and
income distribution eftects of taxes; since reservations aver
data, elasticity values; testing; and other matters will not
delay policy decisions. But sensible use of these models does
seem to require that appropriate qualitications be attached to
all model results, and only broad orders of magnitude be given
major attention.

Because of these considerations; in my opinion the most
interesting mode! results obtained thus far with the tax models
tend to be qualitative, or at best only quantitative in a very
approximate sense. The most impartant qualitative results are
those which suggest |lines of reasoning opposite to conventional
thinkings and which upon reflection are plausible. This is
because challenges to received wisdom based on a logically
complete framework, specitied with no prior position in minds; are
always important to the policy debate. Among the important
quantitative results are those which indicate whether eftects are
big or small, or whether effects roughly offset each other. In
this sectian I briefly review some of the more important af these

results which have emerged thus far from the madels.
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Costs of Distortions from Taxes

One ot the strongest themes to emerge fraom existing models
is the size of the sacial costs of distortions generated by
maodern tax subsidy systems. For many years these costs were
thought to be relatively small, perhaps in the region of haltf to
one and a halt percent of GNP (althoush as a traction of téx
revenues raised these costs estimates are higher). These
estimates were largely based an Harberger’s calculations (1944,
1966) uwhere he analyzed the welfare casts of corporate and other
taxes. He placed the former in the region of three-quarters aof
1% ot GNP. The main distorting effects elsewhere in the tax
system were thought to be concentrated in a few additional areas
which Harberger also analyzed and concluded imposed only modest
costs.

The applied general equilibrium tax models ot the late
1970’s, however, suggest that the costs ot these distartians
are considerably higher. The Piggott-Whalley (1976, 1985)
mode| estimates that in the UK in the early 1970’s the combined
distortionary costs of the tax subsidy system were in the regian
ot 6-9% ot GNPs a tigure which is similar to more recent
estimates for the US by Ballard; Shoven and Whalley (1985).

In addition; these models have also produced results
which emphasize the important difference between the total
cost of distortions in the tax systems; and the marginal cost
associated with raising an additional dollar of tax revenue.

Thuss in a recent papers Bal lard; Shoven and Whalley (1985)
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have estimated that the marginal weltare costs of raising an
additional dollar of revenue from already distorted US taxes
may be as high as 30 to 40 cents per dollar of additional
revenues raised. This work builds on earlier partial equilibrium
calculations of marginal weltare costs due to Browning (1976) and
athers.

Results from these models have alsa provided indications
as to how the total costs of tax distaortions breakdown by
tax, and how these tax distortions are intercaonnected since
their ettects are not independent of one another. The relative
importance of various types of distortions in the tax system
comes through strongly in models results. Distortions generated
by the corporate tax system appear to be impartant in most mode |
results, while, generally speaking, the welfare costs of tax
distortions ot labor supply appear to be smaller (although this
counter to some ot the recent work of MHausman (1982)). The
compounding effects of taxes also appear in results. In early
wark, for instance, Whalley (1973) noted that an elimination of
the property tax in the UK turmned out to be welfare worsening
because it offsets distortions of the wage rentals ratio
associated with the corporate tax.

The Tax Treatment gof Capital Income

The area where the general equilibrium tax models have
been most extensively develaped is in the analysis ot tax
treatment of capital income. In some respects this reflects the

early orientation of Harberger tax maodels on inter sectoral
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distortions ot capital allocation.

A number of ditferent distarting etfects of tax treatment of
capital income have been analyzed by the models, including
inter~industry, inter—temporal, and interasset effects. In turn,
a number of different approaches have been used, including the
infinitely lived consumer approach of Fullertons; Shoven and
Whalley (1982) and life cycle modelling efforts based to a large
extent on the work of Summers (1981) and Auerbach; Kotlikaott, and
Skinner (AKS)(1983). More recently Davies, Hamilton and Whalley
(1985b) have extended the Shoven-Whalley type framework to a |ife
cycle setting, noting some impaortant ditferences relative to a
Summers - AKS approach..

In terms of inter industry effects, most of the models build
on Harberger’s original works even though his estimates were not
based an a complete general equilibrium calculation. One of the
best known general equilibrium recalculations ot Harberger’s
estimates of the welfare costs of interindustry tax distortions
ot capital is by Shoven (1976). His estimates are approximately
consistent with Harberger’s original estimates, although he notes
two oftsetting arithmetic errors in Harberger’s waork. These
weltare costs are thus stil]l widely believed to be in the
Harberger region aof three-quarters ot 1% of GNP, around 20% to
25% of revenues collected.

With regards to inter-temparal tax distartions,; currently
available estimates show more variation. In work using ane

sectar growth models with a |jfe cycle structure an the demand
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side, Summers (1981) has estimated large welfare costs from
inter-temporal tax distortions. In comparisaons between steady
statess he suggested that a move to a consumption tax in the US
could yield gains as large as 10 to 11% af GNP an an annualized
equivalent basis. These estimates of gains are larger than the
revenues collected trom the income tax system. These estimates
haves however; been substantially downward revised in more recent
work by Auerbach; Kotlikott and Skinner (1983) who both incor-
porate a labour supply response into their madels and use
'diffefent parameter values to those adopted by Summers.

In the fuller general equilibrium treatment of these
issues, the approach taken thus tar has been to work with
intinitely lived cansumer rather than litecycle models. In
Fullerton; Shoven and Whalley (1982) saving today is based on the
expected rate ot return on assets in the futures and saving
augments the economy’s capital. A series of single period
equilibria are computed; connected through savings behavior
and the augmentation of the economy'’s capital endowment. Under a
move trom an income to a consumption tax: savings increases and
the short run impact is to cut both consumption and current
weltare. Because the higher saving produces a larger capital
stock and hence more output; welfare eventually increases beyond
that which would be attained in the presence of an income tax.
Their comparisan across equilibrium sequences suggests that the
gain to the US trom a move to consumption tax might be in the

region of 1 to 1 1/2% af GNP on an annualized equipment basis.
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In more recent wark using Canadian data, Hamilton and
Whalley (1985) have taken this approach further and employed the
same technique in a two asset framework, analyzing tax biases in
tavor ot housing over non-housing assets under the income tax.
They emphasize that the current tax treatment of haousing is what
one might adopt under a consumption taxs since the income return
to the asset is not taxed. On the other hands; an inter—-asset
distortion exists between housing and non-housing assets under
current tax treatment since non-housing assets by and large;
are, treated on an income tax basis. Interestingly,; they show
that a move to either a pure income or pPure consumption tax far
all assets will be welfare impravings although a move to a
cansumption tax yields larger gains than a moue to an income tax.

Their results therefore suggest that interasset tax distartions
are important in evaluating the tax treatment of capital income,
a theme also emphasized by Fullerton and King (1984).

In subsequent works; Davies, Hamilton and Whalley (1985) have
extended the Shoven-Whalley approach to models with overlapping
generations in which capital assets are identified. In contrast
to Summers and AKS they use a two commodity rather than one
commodity approach based on Uzauwa'’s (1962) extension of the
original Solow (19546) one sector growth model to separately
incorporate consumption and investment gnods. They stress how
asset capitalization effects can be impartant both in the
analysis ot capital income tax alternatives and in affecting

aggregate savings elasticities.
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istributiaon Impacts ot Taxes

Another area where the general equilibrium tax models

have had an impact is in the analysis of distributional effects
ot taxes. For many years it was widely believed that the total
eftect ot taxes on the distribution of income was roughly
proportional i.e., that effective combined personal and other tax
rates by income range are approximately constant across income
ranges. The argument is that the income tax, while progressive,
is not as progressive in practice as it appears on papers and its
progression is offset by regression elsewhere; such as through
sales and excise taxes. This view is reflecteds for instances in
the incidence calculations by Pechman and Okner (1974),; but has a
much longer historys appearing in a large number ot earlier
incidence studies.

Howevers these conclusions have been recently chal lenged;
not only by other work in the incidence tradition such as
Browning (1978) and Browning and Johnsan (1979), but by calcula-
tions from general equilibrium tax models. Piggott and Whalley,
tor instance, estimate that in their model replacing all existing
taxes and subsidies in the UK (including the incame tax) by a
yield preserving sales tax produces a gain for the top 10
per cent households of as much as 20% of income> with a
comparable proportional loss for the lowest income ranges.

In subsequent work; Piggott and Whalley (1984) have alsa
suggested that calculations of net fiscal incidence; associated

with the wark ot Gillespie (1976) and Aaron and McGuire (1970)
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can be equally misleading when considered in a general
equilibrium framework. Their results clearly emphasize the
importance of the distinction between marginal changes in
levels of provision ot public goods and taxes; and total changes
where both taxes and public soods are reduced by large arders of
magnitude.

A further theme from the general equilibrium work suggesting
a reevaluation ot incidence analysis of taxes and expenditures is
the importance of redistributiaon between different ages coharts
ot thé population, rather than only between income groups. This
theme appears strangly in the Summers-AKS |ife cycle work (see
Auerbach and Kotlikoft (1983)), and also in some of the multi
cammodity general equilibrium work (see Davies, Hamiltoan and
Whalley (1985)).
ngernagional Aspects gt Taxes

Another area where the applied tax models have made contri-
butions to policy debate is in the analysis of international
aspects at tax policy.

International tax issues usually span tuwo separate branches,
covering the impacts ot tax treatment of flows of goods between
countries and international factor flows. In analyzing inter-
national goods flows the main contribution ot previcus academic
literature had been to emphasize that the issue discussed by
policy makers of whether or not indirect taxes shauid be admini-
stered on an origin or destination bases is an irrelevant issue

in the balanced trade, no capital flows uniform rate case. That
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is because in long run equilibrium a change from one tax basis to
another can be otfset by either a change in exchange rates or
price levels sao that real trade flows between countries remain
unchanged. This neutrality proposition has been widely cited to
argue that the choice of tax basis has no effect an real
behaviour. Put another way, under balanced trade it is irrele-
vant whether any individualAcountry taxes all consumption
or all production.

Prior to the use of numerical general equilibrium models to
analyze these issues) little thought had been given to what
happens when the tax base is non-neutrals; even though the taxes
at issue are non uniform and do not involve a comprehensive tax
base. Hamilton and Whalley (1984) have examined this tax basis
issue taking account of the non uniform treatment most countries
use in their indirect tax systems. Their results are based on a
global trade model in which taxes in major countries are identi-
tied. Their specitfication reflects the fact that the US is in a
positian ot trading mainly with other develaped countries in
Europe, Japan, and Canada, all of whom have destination based
sales taxes with rates which are higher on manutacturing than
non-manutfacturing goodss while the US has no such national tax.
Their results suggest that any maove by a major US trading partner
away traom their current destination basis towards an arigin basis
can have either a desirable or undesirable eftect on the US,
depending upan the bilateral trade balance in more highly taxed

commodities. In the case where the US is a net importer of
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manufactures from the country in questions such as with the EC
and Japan, a move towards an origin basis abroad operates akin to
a tax on exports and results in a term of trade deterioration for
the US. On the other hand; where the US is a net exporter of
manutfactures to the country in question, such as with Canada,
then from a US point ot view the tax basis issue reverses.

The theme suggested by model stimulations is that the
US should not have a uniform policy towards all its trading
Ppartners on the barder tax question. Given that taxes abroad are
heavie.r- on manutfacturing than non-manutacturing commodities; the
US position on baorder tax adjustments should reflect their
bilateral trade imbalan;e in more heavily taxed goods on a
country by country basis.

The tax models have also contributed to debate on the
impact of international capital mobility on the analysis of
capital income tax alternatives. Goulders Shaven and Whal ley
(1983) have shown that the effects of moving to a consumption tax
trom an income tax depends significantly on the specitication ot
the international tactar flow regime; reporting cases where a
move to a consumption tax by the US is a welfare warsening
propositian. The reasan is that investors in the US equate the
net ot tax return which they receive on US investments to the net
ot tax return which they receive fram abroad, discounting the tax
benetits which would accrue to the rest of the econamy +trom
domestic investment. Where investments are made damestically

these tax benefits are captured by daomestic residents; if
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investments are made abroad these tax benefits are captured by
toreigners. A move to a consumption tax which increases savings
by US households is a weltfare warsening change in this case, a
strang reversal of analysis ot the same questian in closed
econamy situatiaon.

Thus, in these and other areas there seems little doubt than
current numerical general equilibrium tax models are praoviding
important inputs to ongoing policy debates on a range of issues.

While data is sparse and elasticity values remain highty
aneriain: the main themes from results from these models

seem to be both important and a contribution relative to what
other approaches have generated far the policy process to
digest. In this sense of providing useful palicy inputs Walras
may be claimed to have been operationalized in these tax models.
On the other hand; Walras has clearly not been operationalized
in the sense ot producing an exact; believable, all encompassing
numerical model describing all economic activity within an
integrated and detailed framework.

Vv Problems With the General Equilibrium Tax Madels

Despite the contributions which the general equilibrium

tax models are making to current policy debate, there are
nonetheless many difficulties which their use raises. These
largely retlect problems endemic to all attempts to
operationalize general equilibrium theory in an empirically
based setting. What they suggest is that empirical ly based

general equilibrium modelling is inevitably a highly subjective



36
process; involving simultaneous and complex Jjudgements across
many different issues. It does not mean that such modelling
ettorts should not be undertakens; only that their weaknesses as
well as their strengths should be clearly understood by all
those invaolved; both at a productiaon and a client level.

Which Madel?

Perhaps the most fundamental issue in using any af the
applied general equilibrium tax models concerns the choice of
mode! torm. All of those who have studied the theoretical
literature in the last 15 to 20 years are only too well aware how
easy it is to construct competing thearetical modelss each of
which produces sharply different conclusions. Simply by con-
structing a numerical model- to represent a particular ecanomy;
this problem ot choice between canflicting thearetical models is
not avoided. Equally,; there is all too often insufficient
guidance from applied econometric |iterature on which to base the
choice of model form.

It may help it I give a few examples of this prablem as
it rises in the tax policy area. One concerns the issue of
whether capital (or some other factor) is assumed to be in
inelastic or elastic supply. In Harberger models; the standard
conclusion for many years was that capital bears the burden of
the corporate tax. This result was shown to be robust to
ditterent degrees ot disaggregations and to different model
specitications (such as tactors assumed to be sector specitic).

However, some 10 to 15 years aftter the Harberger model was +first
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formulated, the observation that it the economy in question may
be either a small open price taking economy; on international
capital markets or specified in dynamic form so that there is a
high elasticity ot savingss changed this result. This is because
it the supply tunction ot the taxed tactor capital is perfectly
elastics the factor no longer bears the burden of taxes. fhe
choice ot model form theretfare crucially attects the results;
independently ot whether one is building a theoretical or
numerical model.

Anather example ot the problem ot model choice is the
treatment of taxes themselves, and whether they shauld be
model led as benefit related. In the tax models it is commor to
treat social security taxes as advalorem payroll taxes on labor
inputs by industrys even though they finance benetfits for
retirees and ére dissimilar to other taxes. Asgain the choice of
mode!| form will fundamentally atfect the canclusions from model
results. Other examples can be given. The model analyses
of property taxess; for instances; focus on inter sectoral distor-
tions associated with the tax, even though the inter juris-
dictional migration effects stressed by Tiebout (1956) can be the

main etfects at issue.

How Detailed?

A turther problem is that all the tax models are inevitably
highly aggregated. In practice; most policy decisions invalve
large amounts of detail which are crucial to the policy makers

but are not captured (or even capturable) in current models.
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This is especially the case with changes in depreciation
provisions, investment tax credits and the |ike where industry
detail at a tine level is often crucial to policy formation. Yet
in the tax maodels 20 to 30 commodities or industries is resarded
as large. Models in use are therefore simultaneously disaggre-
gated relative to theoretical work and contain many model
specitic features, but are highly aggregated for analyzing real
world policy issuess and typically not sufficiently disaggregated
tor policy makers wishing to know the precise details of what may
happen it they make this or that change. This issue of detail
can undermine the credibility at model results in the palicy
area, and will likely remain a serious issue given current
canstraints on data and computational solution of maodels.
Data and Parameter Values

A turther problem with current tax models is that even
atter the model form has been specitied; the constraints impased
by the availability ot data and parameter estimates can be
severe. Results from most of the models depend crucially
on a small number of key elasticity valuess far which there are
otten relatively few or even no estimates. In recent year, the
literature on elasticity estimation has focused predominantly on
problems with estimation procedures; especially for systems of
demand functions. It has not focused so heavily on
generating reliable estimates of parameter values for use in
models of the type represented by current applied general

equilibrium tax models. No doubt many ot thase invalved in
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estimation ot demand and other systems feel that it is premature
for any of these elasticity estimates to be used in this way.
However, the current use of these models is driven in part by the
perogative of the policy process; and these models clearly
represent a demand for elasticity estimates.

On the data front, the absence of usable microconsistent
data sets has been the major prablem. As they have evalved
since the 1940’s, National Accounting conventions have largely
concentrated on the construction ot macro economic aggregates.
Yet in'madels ot the type discussed here it is the sub-aggresate
micro consistent detail which is crucial, i.e. data in which all
the general equilibrium_cnnditions ot the mode! chosen are
satistied. The work on constructing micro consistent data sets
reterred to earlier has involved significant research efforts;
using non-trivial amounts of resources. In turns; these efforts
are difticult to continue and maintain after the initial develap-
ment phases although as further model developments accur effarts
in these directions will no doubt be made.

Testing Model Specitications

A further issue with the tax models is the absence of

any statistical tests of the specifications used. They are
largely based on calibration ot a chosen model structure with
particular functional forms to base year datas with anly |imited
sensitivity analysis ot the many parameter values involved. Tao
econometricians this has always seemed to be an especially

inadequate procedure, especially given developments in
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ecaoanametric techniques.

However, one has to also recognize that economic theory
has become richer and more complex over the same period of time
in which econometric techniques have tended to concentrate on
improved statistical richness in models; while down playing
their economic structure. If anything, the tendency has been to
make the economic content of econometric models Progressively
simpler. Thus when general equilibrium tax models are constructed
which have as many as 20,000 parameter values, estimating these
'madelé on any torm ot system wide ecaonometric basis is hard to
imagine. Equally, partitioning models and estimating madel
subsystems does not capture the general equilibrium restrictions
at the heart of the analysis. For similar reasonss testing one
model specification agsainst another is equally difticult,

Thg calibration approach implies selecting a particular
model specitfication such that it can be fitted to a single data
observation in a purely deterministic manner. In part this is
made possible by allowing the camplexity of the econamic made!| to
expand so as to allow this to happen. Once this degree of
tlexibility is allowed in model specification there is little
room for testing of models; since any data observation can be
made consistent with a deterministic model. Put another way,
given any micro consistent data observation a deterministic model
can be selected to fit this exactly. This same point also
applies to a series ot data observationss as Kydland and Prescott

(1981) have implicitly demonstrated. Thus, given the wide choice
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ot models available to modellers; increasingly complex
deterministic models can be fitted to any given data
observations. This, in turn, introduces a large element of
subjectivity into the modelling exercise; something which is not
easily escapable given the tfocus of current modelling efforts.

Communicating with Non-Modellers (Models as Black Boxes)

Finally, while the general equilibrium tax maodels discussed
here are both richer and more complex than their underlying
theoretical analogss, the richness of structure is simultaneausly
difficult to communicate to non-modellers and can undermine both
their credibility and their usetulness. Consumers of results
inevitably have only limited understanding of the models and
where results are ditficult to interpret they frequently also
have limited credibility. In trying to both mode! and accom-
modate real world phenamenas various institutianal arrangements
are brought into these models which inevitably substantially
camplicate their structure compounding the communication
praoblems. This is especially the case it ”ad hoceries” which
depart trom a pure Arrow-Debreu approach creep into the model.

It is otten difficult tor modellers to caommunicate to
readers what the precise details of their modelling efforts
entail since many different features need to be described; and to
document and communicate all of those features often involves
lengthy papers. Current applied tax (and other) models therefaore
tace the problem ot being dismissed as black boxes. This

problems ot course, also arises with large scale econometric and
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other models. The way to proceed seems to be for model lers
themselves to be more sympathetic to model users and readers, to
seek to improve communications with their audiences; and to focus
on comprehensible model syntheses which .canvey the main features
ot their modelling etfort in a digestible and infoarmative manner.

VI Tax Models and the Policy Process.

The preceding discussion aof recent general equilibrium
tax models indicates that while these can be seen as part of a
well established tradition of attempts to operationalize the
Walrasian economic model they are not without their problems.
Most of these appear to be endemic to all attempts to empirically
implement a Walrasian approach to policy makings and will likely
remain no matter what form future efforts take. Despite these
problems; my opinion is that madels of this type will be
increasingly used in the policy process in the years ahead; and
in this concluding sectian | briefly comment further on their
potential role in policy making.

The main advantagse ot the general equilibrium tax models
that | see relative to alternative approaches to paolicy making is
the clear bridge between theory and policy analysis which they
represent. Current economic theary often seems to produce wark
which is increasingly remote from what policy makers see as the
practicalities of daily life. The theoretical questions of the
1950’s and 1940’s are dismissed by modern theoretians as the
issues ot yesterday, and the new frontiers await. On the other

hand; even the theoretical developments ot those years are vet to
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be digested by the policy process.

Having been tangentially involved in the policy process,
what I find particularly striking is the |limited analytical basis
underlying actual policy decisions. Time horizons tor decision
making are unbelievably shart. The research input is small,
hastily assembled; and to an academic’s eye ot poor quality.
Data on which paolicy decisions are based is poor and concrete
analysis of the policy options available usually does not take
place within a logically consistent analytic framework; as
anyone else who has been invalved with policy making wills, I am
sure; testify. Standards of academic purity; rigours and
precision are almost instantaneously compromised an entering the
palicy procéss, in the interest of raising the level of debate
and analysis. Seen from this vantage point, even somewhat dated
modelling has a lot to offer.

And having seen how both sides of the Street operate; |
see strong paralliels between the model!ling process and the
process of policy decision making itsel . Any typical policy
issue will involve a myriad of ditterent considerations which
have to be factored into anm eventual decisiaon. Decisians will
still be made taking into account a range of factors whether or
not analytic frameworks are available for their caonsideration.
To be told by an analytical economist that there is aonly ane at,
says 15 or 1é factors which is amenable to analytic formulation
and has been warked on in the'literature is typically of little

value to the policy decision maker. Policy decisions will still
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be made independent!y of whether ar not tractable analytic frame-
works exists to anmalyze those considerations which policy makers
teel compelled to deal with.

In trying to deal with the issues of the day; modellers alsao
encounter similar decisions. How is this or that feature of
reality to be treated; is it to be ignored; given scanty
treatment, or to be caretfully cansidered? Ignaoring particular
tactors will undermine the credibility of models in the palicy
process tor the same reasons that a palicy decision maker cannat
.proceed to a policy decision without some discussion of all
tactors involved. These paraliels are strong and emphasize the
ditticulties in operationalizing Walras fram a numerical
modelling point af view.

From the viewpoint of the paolicy process, perhaps the major
virtue qf current applied general equilibrium tax modelling
ettorts is that they bring to the fare the analytic framewark
which seems to be widely agreed an by many applied econamists
working in their respective applied fieldss; and introduces it
into policy debate. By tracing through the implications of model
results, both policy makers and modellers are forced to analyze
the inter-connections between various components of the tax
system, and evaluate how these interactions may Or may not work
their way through the economy. These models alsa force both
madel lers and policy makers to focus their thoughts on what the
policy options actually are that they wish to cansider. Whether

or not the model calculations are in fact realistic is anather
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issue, but the bridge which is built between these two branches
ot activity seems to me to clearly be beneficial.

These models can alsa have the eftect ot changing the
nature of policy debate to more fully focus on areas of
analytical or empirical disagreement. I+ results of a model are
to be discounted, the onus is typically shifted on to those who
disagree with the conclusions. They have to show why particular
model conclusions are inappropriate; which mode! assumptions are
invalid, or which parameter values are mispecified. Debates
tocusing on issues such as this ares in my experience; more

constructive than debates over whether or not a particular palicy

proposal is a desirable way to proceed considered in isolatiaon of
any outputs from modelling effarts.
The complete Walrasian general equilibrium framework in

useable concrete form does not yet exist in the tax policy area>
or indeed in any other area of economists. It may never exist,
and how current efforts in the policy area will be viewed in 20
years remains to be seen. Clearlys my view is that signitficant
contributions to policy formation have already occurred as a
result ot present modelling efforts; and further contributions
can be made. For this to occur modellers must keep their feet on
the ground and tocus on the policy issues of the days; as well as

worry about their analytical framework and madel specitication.
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