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Comment by Timothy J. Kehoe

Drusilla Brown, in surveying the resuits of various applied general
equilibrium studies of the potential impact of North American economic
integration, provides more than a survey. She also analyzes the economic
intuition behind the ceniral results of each study and the differénces among
them. For estimating the impact of policy changes such as those involved
in NAFTA, applied general equilibrium models have become the tool of
choice; indeed this sort of model is virtually the only tool currently used
to measure the global impact of NAFTA. Having worked on and off in
applied general equilibrium modeling for the past twelve years, and having
long been convinced of the superiority of this approach over obvious
alternatives, such as large-scale macroeconomic models, I am pleased by
these developments. Yet I think it essential to bear in mind that this sort
of approach to policy analysis is still at a fairly early stage in its devel-
opment.

As Brown stresses, it is important that these models do not become
black boxes. Since there is still no widespread agreement on model struc-
ture, it is essential to relate the results that a model generates to the
underlying assumptions on structure. Brown’s paper is a major contri-
bution in this direction. It is worth stressing, however, that a more complex
model is not necessarily a better model. Ultimately, there is a need to
choose among alternative model structures on the basis of how well they
are able to match up with empirical evidence. In this respect, NAFTA
will provide an ideal empirical test for the applied general equilibrium
models used to analyze it. As Brown points out in her paper, these models
must incorporate dynamic phenomena if they are to capture much of the

~ actual impact of a change like NAFTA. They may also need to incorporate,
even in simple ways, some stochastic phenomena, particularly to model
the effect of NAFTA on investor confidence in Mexico.

Empirical Validation

Although much energy and resources have gone into constructing ap-
plied general equilibrium models and using them to perform policy anal-
yses over the past two decades, it is surprising how little effort has gone
into evaluating the performance of such models after such policy changes
have actually taken place. Only by showing that a model can replicate
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Table 9. Comparison of Spanish Model’s Prediction with the Data
Percent change in relative price®

Actual, Adjusted
Sector 198586 Model model

Food and nonalcoholic beverages 1.8 —-23 1.7
Tobacco and alcoholic beverages 3.9 25 5.8
Clothing 2.1 5.6 6.6
Housing ) -3.2 -2.2 —4.8
Household articles 0.1 2.2 29
Medical services -0.7 ~4.8 —-42
Transportation -4.0 26 —-6.6
Recreation -4 -13 0.1
. Other services 29 i1 2.8
Weighted correlatior with 1985-36" 1.000 -~ -0.079 0.936

Source: Timothy J. Kehoe, Clemente Folo, and Ferran Sancho, **An Evaluation of the Performance of an Applied Gencral
Equilibrium Model of the Spanish Economy,’" Working Paper 480 (Federal Reserve Bank of Minncapolis, 1991).

2. Change in sectoral prioe index deflated by appropriate aggregate price index.

b. Weighted correlation coefficients with actual changes 1985—86. The weights used, from top to bottom, are 0.2540, 0.0242,
0.0800, 0.1636, 0,0772, 0.0376, 0.01342, 0.0675, and 0.1617, respectively; these are the consumption shares in the model's
benchmark year, which is 1980.

and, to some extent, predict the principal developments that occur in the
economic system that it intends to represent can the effort put into a large-
scale quantitative model be justified.

One approach to empirically validating a model is to investigate how

~ well it tracks the impact of policy changes and exogenous shocks after

these shocks have occurred.?? Another approach is to compare predictions
with actual outcomes. The problem with the second approach is that the
actual data can be significantly affected by unforeseen exogenous shocks
that occur concurrently with the foreseen policy change. Applied general
equilibrivm modelers of the Canadian-U.S. Free Trade Agreement com-
plain, for example, that it is difficult to compare their predictions with
the economic experience of the last several years because of the recession
in both countries. Since applied general equilibrium models have very
explicit structures, however, it should be possible to disentangle the im-
pacts of different shocks and policy changes using the model.

Kehoe, Polo, and Sancho take a step in this direction.?® They assess
the performance of a model of the Spanish economy built in 1984-85 to
analyze Spain’s 1986 entry into the European Community. The first col-
umn of table 9 shows the percentage changes in relative prices that actually
took place in Spain between 1985 and 1986. The second column shows
the model predictions. In each case the prices have been deflated by an
appropriate index so that a consumption-weighted average of the changes
sums to zero: these sorts of models are designed to predict changes in
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relative prices, not those in price levels. Notice that the model fan.ss
particularly badly in predicting the changes in the food and nona'llcoho!lc
beverages sector and in the transportafion sector. T!]erc are obvmu.s his-
torical explanations for these failings: in 1986 the mtemanm:;al price of
petroleum fell sharply and poor weather caused an exce.ptlonally bad
harvest in Spain. Incorporating these two exogenous shc'>cks into the model
yields the results in the third column in table 9, which correspond re-
-markably to the actual changes. ‘

Kehoe, Polo, and Sancho perform similar exercises comparing model
results, both with and without the exogenous shocks, with the actual data
for changes in industrial prices, production levels, returns to fact?rs of
production, and major components of GDP. In general, the ul}slidjusted
model does somewhat better in predicting the actual changes in these
variables, and the adjusted model does somewhat worse. Overall, how-
ever, the exercise shows that this sort of model can well predict th.e changes
in relative prices and resource allocation that result from a major policy
Cha'lr‘lf ?b'e sure, the principal policy change that occurred in Spain in 1986
was a tax reform that converted most indirect taxes to a vall}c-aEdded tax,
in accord with EC requirements. The process of trade liberal_lzatlon be_gan
in 1986 and is captured in the model: unlike the' modeling exercises
evaluated by Brown, however, the work on Spain did not concentrate on
trade issues. Consequently, the results from the Spanish model‘ do not
help us much to discriminate among the various model structures discussed
i ’s paper.

" ?)rriw;ayptopeevaluate these different modeling -stratcgies w.ould be to
modify the Spanish model to incorporate alternative assumptions abf)ut
product differentiation, retums to scale, and market s@cMe. A'lt:matxve
versions of the model could then. be used to “‘predict” the impact of
the trade liberalization that has occurred in Spain in recent years @d the
results compared with the data. Similarly, and more to the point, the
different models used to analyze the impact of NAFTA couid be evaluated
by using them to *‘predict’” the impact of the policy changes anc} exogenous
shocks that have buffeted the three North American economies over the
paSItnd::;(:;se, if NAFTA is implemented, it will be possible: in less_ tk‘lan
a decade to go back and see which models performed better in predicting
its effects. One difficulty with doing so is that of F:on}parmg sec.toral
disaggregatioris across models. Modelers have an obligation to‘ prowdc*T a
correspondence between the sectors in their models and accessible statis-
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Table 0. Growth Rates of GDP in Mexico and Spain, 1980-91
Real change in percent a year

Mexico

Spain
Year  GDP  Investment Exports [Imports GDP  Investment Exports  Imports
1980 83 14.9 6.1 319 1.5 1.3 0.6 3.8
1981 8.8 16.2 11.6 7.7 -0.2 -33 84 —-4.2
1982 -0.6 —16.8 21.8 —-379 1.2 0.5 4.8 39
1983 —-4.2 -28.3 13.6 —-33.8 1.8 2.5 10.1 -0.6
1984 36 6.4 5.7 17.8 1.8 -5.8 11.7 -1.0
1985 2.6 7.9 —4.5 11.0 23 4.1 2.7 6.2
1986 —338 —11.8 53 —-12.4 33 10.0 1.3 16.5
1987 1.7 0.1 10.1 20 5.6 14.0 6.1 20.2
1988 1.4 5.8 5.0 37.6 52 14.0 5.1 14.4
1989 3.1 6.5 3.0 19.0 4.8 13.8 3.0 17.2
1990 39 13.4 52 229 3.6 6.9 32 7.8
1991 3.6 8.5 5.1 16.6 2.4 1.6 84 9.4

Sources: Instituto Nacional de Estadistica. Geografia & Informatica, Mexico; and Instituto Nacional de Estadistica, Spain.

tical sources. The consumption-good sectors in the Spanish model, for
example, correspond to those in the consumer price index published by
the Spanish government, and the industrial sectors correspond to those in
the national income accounts. Furthermore, details on this correspondence
have been published.?

Intertemporal Factors

As Brown points out, and as I have stressed elsewhere,? the dynamic
impact of NAFTA is likely to dwarf the static impact analyzed by most
applied general equilibrium models. Perhaps the main impact of the entry
into the EC on the Spanish economy, for example, has been a sharp
increase in foreign investment closely related to increases in GDP and
imports. From 1980 to 1985 investment in Spain actually fell by 1.0
percent per year (as shown in table 10). In contrast, since its entry into
the EC in 1986, investment has grown by 10.0 percent a year on average,
Similarly, GDP growth has increased from 1.4 percent average in 1980~
85 to 4.1 percent in 198691, and import growth has increased from 1.3
percent to 14.2 percent. A similar pattern can be seen to emerge in Mexico
with the *‘apertura,’ or openness policy, that began to take effect in 1988
and 1989,

NAFTA would be expected to reinforce this pattern, with substantial
increases in GDP fueled by foreign and domestic investment and with
even more substantial increases in imports leading to large trade deficits.
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In both Spain and Mexico, many, if not most, of the current discussions
of economic openness in the press, among academic analysts, and in policy
circles concentrate on the sustainability of these investment booms and
the corresponding trade deficits. Interestingly, none of the models dis-
cussed by Brown deal explicitly with the issues involved. Robert McCleery
mentions the pattern in the data in a footnote, but most of the relevant
variables are assumed to be exogenous in his model.?

In many of the models, the most dramatic effects of NAFTA are those
that result from increases in foreign investment in Mexico. Yet in all these
models, even in the dynamic ones, this process is modeled as €X0genous.
A fully specified dynamic general equilibrium model is the ideat tool for
analyzing capital flows. The éssential question that such a model needs
to address is: if the post-NAFTA capital stock in Mexico is Jarge and the
corresponding interest rate low, why is the pre-NAFTA capital stock smatl
and the corresponding interest rate high? One possible answer is that a
high interest rate in Mexico has been the result of relatively closed capital
markets and of inefficient, oligopolistic financial intermediaries. There is
indeed some evidence to support this view.? To follow this approach,
one would model explicitly how NAFTA would resuit in more competition
and lower prices in the financial intermediation market.

An alternative answer to the question why the pre-NAFTA interest rate
in Mexico is higher than it is in the United States or Canada is that there
is a risk premium on investing in Mexico because of fears of inflation or
changes in government policies. To follow this approach, one would model
how NAFTA would lock Mexico and its two northern neighbors into
policies that would help guarantee economic stability in Mexico, which
would lower the risk premium and, consequently, the interest rate. Mod-
eling this satisfactorily would require including some stochastic features
in the model: exactly what is it that potential investors, inside and outside
Mexico, fear, and how does NAFTA lower the probability of this occur-
ring?

:g[here are, of course, other intertemporal factors that should be built
into a complete analysis of the impact of NAFTA. One obvious factor is
differences in the rates of population growth and in the demographic

structures among the three countries. In Mexico, for example, because of
a high rate of population growth, haif the population is currently under
the age of twenty, while in Canada and the United States the population
is aging (see table 11). Modeling how the three countries will interact
over time requires explicit modeling of borrowing, lending, and human
capital accumulation decisions.
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Table 11. Population by Age Group, 1990
Percent
Age Mexico United States

0-15 4]1.0 23.2

1624 19.2 13.0

25-64 35.6 51.2

65 and over 4.2 12.6
mﬁzs;ggmwal de Estadistica, Geografia ¢ Infc Mexico; and Department of Commerce, Bureau of the

Yet another intertemporal factor that should be built into a dynamic
analysis of the impact of NAFTA is total factor productivity growth. Using
simple econometric estimates based on cross-country data, I have calcu-
lated that openness in Mexico could lead to a 50 percent increase in total
factor productivity in manufacturing in Mexico within twenty-five years
over and beyond other effects.?® This work is still at a preliminary stagef
The sizes of the numbers involved, compared with those in the studies

analyzed by Brown, indicate that this is a fruitful direction for future
research.

Comment by Robert Z. Lawrence

This is a very informative paper that does what it intended to do. Not
only does Brown summarize the results of the various models, but she
gives the reader some useful insights into why they differ. In particular

she makes clear the considerable degree to which fairly innocent modeling,
assumptions can affect results. Indeed, making assumptions that products
are differentiated by country of destination or origin, or both, and that

. teturns to scale are constant will reduce the size of the effects of NAFTA.
- Together these assumptions limit the degree to which countries specialize

because of increased trade opportunities. This leads to results that suggest
FJAPTA has small effects on welfare, and, implicitly, on adjustment, even
in the case of Mexico. As Brown notes, however, work following recent
ﬂjeoretical developments captures more realistic features, such as invest-
_r{:ent flows, imperfect competition, scale econontes, product differentia-
iton, endogenous growth, and uncertainty and indicates effects that are
considerably larger.

I do not wish to criticize the overall CGE modeling framework. The
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great virtue of models is that they usually rest on solid theoretical grounds
and are thus far more credible than the ad hoc polemical calculations that
often characterize advocacy pieces in trade research. Since Brown has
done such a good job of showing what these models capture, in my
comments I discuss what they leave out. .

A spurious criticism sometimes lodged against these models is that they
typically assume full employment. In many policy discussions the question
arises about the impact of policy on net job loss. 1 have heard it argued
that models which assume full employment cannot capture employment
effects. However, they are able to indicate the sectoral reallocation of
labor induced by NAFTA and thus, implicitly, the extent of employment
adjustment. By contrast, the more Keynesian models that assume per-
manent and variable unemployment are not well suited for analyzing the
medium-term effects of trade policy.

What is NAFTA? In the models summarized by Brown it is a policy
that would remove the tariff and nontariff barriers in North America. But
in several respects, I believe this characterization is inadequate and tends
to understate NAFTA’s impact both on North America and the rest of the
world. Admittedly, some features of NAFTA are difficult to quantify, but
they could actually be more significant than those that have been quantified
in the models. I feel they should not be overlooked in appraising the merits
of an agreement.

The first relates to the issue of policy credibility. Implicitly all policies
in the models are assumed to be credible and permanent. However, pat-
ticularly so far as Mexico is concerned (and to some degree so far as the
United States is concerned) without NAFTA these policies would be less
credible. President Salinas could have unilaterally reduced tariffs and
investment barriers in Mexico—indeed he did to a large extent—but he
would not have had the effects of NAFTA in convincing foreign and
domestic investors that his policies were likely to persist. Some have tried
to embody this effect by lowering risk premiums on aggregate investment,
but I think doing so fails to capture the major effects on sourcing decisions
that multinational corporations are likely to-undertake when changes are
credibly permanent. 1 would argue that the elasticity parameters of ad-
justment are likely to be considerably larger when changes are credible.

A second issue is that NAFTA is about much more than the simple
removal of border barriers. As seen in the deliberations over NAFTA,
when a poor country lowers its border barriers it raises concerns not simply
about competition between workers of different wages but also about the
effects of different institutional practices and legal regimes. These relate
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to rules for intellectual property, poliution, worker safety, and so on. The
result is that to allow free trade, the governments have to agree to a much
greater degree of integration than is reflected simply by the removal of
border barriers. In many cases, this will again lead to much greater re-
sponses than the models estimate. As a result of NAFTA, for example,
Mexico has introduced a new regime for the protection of intellectual
property rights. Mexico has also radically transformed its sectoral indus-
trial policies in automobiles and informatics and technology transfer. Mex-
ico will also be importing U.S. rules and standards, a change that will
eventually mean much easier and less costly access for products and capital
flows on both sides of the border. In some cases, however, tougher stan-
dards could raise costs, and some Mexican industries could find expansion
more difficult than the models estimate.

A third feature of NAFTA of particular concern to U.S. consumers and
producers in third countries relates to the definition of rules of origin. In
textiles, automobiles, and semiconductors, U.S. producers see NAFTA
as an opportunity to increase domestic protection and to gain an advantage,
particularly against Asian competitors. Tough, protectionist rules of origin
could well take away what the lowering of tariffs and nontariff barriers
seem to provide. Trade diversion from third countries could be more
significant than the estimates that ignore the effect of such rules.

A fourth aspect, which is missing from the models but was central to
the U.S.-Canadian trade negotiations, concerns the administration of trade
and investment rules. Indeed a major reason for the Canadian-U.S. Free
Trade Agreement was the Canadian fear of the arbitrary and protectionist
administration of U.S. trade laws. Likewise the United States sought easier
access for investment in Canada. To be sure, the goals were not fully
achieved, but nonetheless their impact could potentially be greater than
the removal of tariffs worth a few percentage points.

A fifth aspect relates to the geographic incidence of the effects. This
issue demands considerable more work and detail in the models. None-
theless, as Paul Krugman has pointed out, NAFTA is likely to have a
dramatic effect on the geographic development of Mexico—in particular,
in alleviating some of the centripetal forces that the inward-looking strat-
egies of the past set up around Mexico City and in redistributing growth
toward the north of the country. Likewise in the United States, NAFTA’s
effects appear small in relation to the U.S. economy but could be large
in certain regions and communities. These Jocational aspects deserve more
attention.

The final consideration, which I am particularly concerned about and
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which could in principle be modeled but has not been, concerns the impact
of the real exchange rate and its dynamics. There is a consensus that the
most important effects of NAFTA are on capital flows. This implies that
if NAFTA is successful, there will be an adjustment in the North American
capital stock that could be associated with large shifts in the real exchange
rate. Yet the CGE models examine only the comparative static long-run
effects and fail to track the effects of this stock adjustment. Over the long
run, Mexico, as a debtor country, will probably have to run larger trade
surpluses (or smaller deficits), and thus the real value of the peso will
have to be weaker than it would otherwise be. However, the transition
path is more complex. In the short run, to effect the capital transfer to
Mexico, the real exchange rate of the peso would have to rise and of
course Mexico would have to sustain a larger trade deficit. These effects
imply that, in the short run, the Mexican adjustment to NAFTA is more
difficult and larger than implied in the CGE models, since the traded-
goods sector will be hit by a strong currency as well as liberalization. On
the other hand, the inflationary adjustment in Mexico may be eased. For
the United States, the process is the mirror image. The dollar will be
weaker, the trade surplus with Mexico larger, and thus the impact on
adversely affected sectors smaller than the CGE models suggest. Indee.d,
in anticipation of NAFTA there has been a larger Mexican trade d_eﬁclt,
a larger U.S. trade surplus with Mexico, and a stronger peso. This sort
of adjustment is not beyond the capacity of modelers to perform, alnd I
believe just such an analysis should be undertaken as a guide to policy.
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