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for solving the major imbalances in five major industrialized countries, while
preserving growth, over 1986-92. These policies are contrasted with coordination
of fiscal and monetary policies and orchestrated realignment of national
currencies. We find that tariffs would be a rather ineffective policy instrument;
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NON-TECHNICAL SUMMARY

The unprecedented size of the US trade deficit and the belief that the United
States may be subject to unfair competition has led to increased political interest
in protectionism. The conventional prescription for restoring a current account
balance involves lower government expenditure in order to reduce domestic
spending, lower imports and, through a currency depreciation, increase exports.
The drawback of this policy is the risk of recession; and if monetary expansion
were combined with fiscal contraction there would also be a risk of inflation.
Alternative policies that might reduce the external and budget deficits include
currency devaluation and trade policy; but devaluation may take a long time to
work and requires a fiscal and monetary policy mix that can cut the deficits while
maintaining growth levels.

Trade policy could also be used to correct the deficits. Economic theory suggests
that higher tariffs would increase import prices, permitting current account
balance with a higher exchange rate and an unchanged fiscal position. Tariffs
increase the demand for domestic goods rather than imports, leading to higher
output and an improved current account. But this positive effect on output may
be offset by the income effect of higher prices; and, under flexible exchange
rates, an appreciating currency would also tend to offset that expansion
(especially if wages are indexed to prices). Therefore, a tariff sufficiently high to
eliminate the large trade deficit could also cause domestic output and
employment to contract, unless it were combined with fiscal and monetary
policies to induce a currency depreciation.

Economists have devoted considerable attention to the theoretical analysis of
the welfare losses associated with trade restrictions, but the literature contains
no quantitative analyses of the macroeconomic impacts of trade restrictions. We
analyse the effects of a policy package consisting of a general US import taritf
and macroeconomic policies to induce dollar depreciation. We conduct our
empirical analysis using the Federal Reserve Board's Multi-Country Modsl
(MCM) for the United States, Canada, the United Kingdom, West Germany and
Japan over the period 1986-92. The MCM system consists of quarterly
macroeconometric models for each of the five countries, linked by equations
modelling trade in goods, services, flows of investment income, and exchange
rates. We employ a dynamic game-theory framework to capture the
repercussions of US trade restrictions on economic activity in the rest of the world
and the possibility of retaliation by foreign policy-makers. We explore whether
there exists a US tariff level that is small enough to avoid triggering inflation but
large enough to clear the trade deficit; whether the rest of the world would find it
in their interest to retaliate; and whether the possibility of a tariff war increases
- the gains from international cooperation to preserve free trade.



We assume that each country uses three policy instruments (government
expenditure, the rate of monetary growth and tariffs) to pursue four policy goals:
annual output growth of 3-4%, inflation rates of 1-2%, current account balance
and substantially reduced government budget deficits. Exchange rates float
freely in the model, and are treated as neither an instrument nor a target of policy.
We assume that policy-makers wish — ideally — to maintain free trade and that
they minimize a welfare loss function that reflects the deviations of policy targets
and of policy instruments from their ‘ideal’ values. We assign ‘plausible’ values
for each country's preferences for policy instruments, including the maintenance
of government spending as a constant proportion of GNP (except the US, which
acts in line with the Gramm-Rudman balanced-budget restrictions) and constant
money supply growth. The policy problem is specified for each country, taking
into account consequent policy changes by other countries, and the outcomes
for the whole system are calculated under both non-cooperative (open-loop
Nash) and cooperative decision-making.

The most striking feature of these simulations is that the tariff levels are rather
low; averaging 23.3% for the US and 1.5% elsewhere. They are also more
variable for the US; falling from a plateau of between 28% in 1986 and 34% in
1989, to zero by 1992. The non-US countries follow the reasonable strategy of
no tariff to start with (1986-88), and a 3.5% taritf thereafter when it becomes clear
that the US tariff is there to stay. Thus tariffs would be used very little, except
briefly by the US during 1986-9 when its current account deficit is removed. But
it must be remembered that these tariff figures are in addition to any tariffs
currently in force.

The target outcomes are all satisfactory, though the United States must grow
rather slowly (1.7% p.a.) in order to correct its current account deficit; its budget
deficit is halved over the first two years. In the other countries GNP growth is in
the range 3.0-3.5% p.a.; inflation runs at 5.5% in Canada and less than 2.8%
elsewhere. The most striking result is the near elimination of Germany’s trade
surplus and the halving of Japan’s, while the UK current account worsens. The
strong impact of tariffs on trade balances is the result of the important role played
by interest rate differentials in the MCM, where they are the major determinant
of capital flows and hence of exchange rate adjustments. Tariff levels have only
a small effect on the twin US deficits, because policies are also designed to
maintain output growth: the deficits are reduced not by tariffs but by the
accompanying changes in the fiscal and monetary policy mix.

The limited use of tariffs in this exercise and the comparatively poor US growth
rate arise from the trade-off facing US policy-makers between growth and current
account targets. If a tariff is imposed, the twin deficits are reduced, but so is
domestic output growth — the income effects of a tariff outweigh the substitution
effects. With no tariff, growth is maintained but the deficits are not reduced. The
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United States can reduce this conflict by using a conventional combination of
fiscal contraction and monetary expansion to achieve the same results,
supplemented by a small tariff to increase the effectiveness of the package for
correcting the deficits. The other countries do not face such a trade-off: in the
absence of large trade or budget deficits they have no incentive to use a tariff
except as a means to protect their trade positions against the US tariff.

Finally a tariff policy would ‘cost’ the US a loss of about 0.2% of GNP each year
(with similar figures for Germany and Japan). This is remarkably close to the
casual estimate suggested by Krugman. These estimates show that the crucial
growth/trade-deficit trade-off is steeper under a tariff regime, in that a given
improvement in the trade deficit will require a greater growth sacrifice. This
negative impact on growth is certainly a disadvantage if the trade improvements
can be obtained in some other way such as through international cooperation.

A comparison of these results with those of a simulation when tariffs are assumed
to be unavailable to policy-makers reveals that there is little difference between
the outcomes with and without tariffs. The costs of the tariff war are also quite
low: US and Canadian inflation rises a little, and output growth is reduced by
around 0.2% p.a. for the United States, Germany and Japan. Given this, how
likely is a tariff war to develop, what costs would it impose, and on whom? We
calculate the outcomes for Germany, Japan and the United States (represented
by the values of each country’s optimized objective functions) under the four
permutations generated by the US choice and the others’ choice of whether or
not to implement the optimal tariff. We find rather small (proportional) differences
for all G3 countries between the pay-offs under the four scenarios. Smali though
they are, however, the effects are not negligible: the G3 countries and especially
the United States all gain from the war, while Canada and the United Kingdom
lose.

Examination of the pay-off matrix also shows that the US would believe that tariffs
would increase its welfare and that Japan would agree, while Germany would
have some preference for free trade. More importantly, the US would minimize
its potential losses — given some uncertainty about which policies other countries
may adopt — by opting for the tariff strategy. Germany on the other hand can
minimize its potential losses by picking the no-tariff strategy — while Japan would
preter to have tariffs on this criterion. A taritf policy by the US is in fact a stable
outcome, implying small gains (worth between 0.2% and 0.8% extra GNP
growth) for all. Thus US protectionism would not impose costs compared to a
non-cooperative free trade solution; but it would impose huge losses compared
to the cooperative free trade solution.

It is tempting to speculate that these results may explain the strong
pro-protectionism lobby in the US, the generally anti-protectionism sentiment in
the other OECD countries, and the agnostic views adopted by Japan. What we



can say is that a tariff war is unlikely, and the costs of such a war (if it were to
break out) would be noticeable but not large. It seems likely that disagreement
between the non-US countries would actually lead them not to adopt tariffs even
when the US goes for trade restrictions.

Finally, we explore the implications of the choice of tariff policy for the gains from
international cooperation over fiscal and monetary policies. The gains to
cooperation are significant, but unevenly distributed. Cooperationin the absence
of tariffs benefits Germany and Japan more than the United States and Canada,
whereas if tariffs are allowed, cooperation benefits the United States and Canada
more.

The simulations reveal that both cooperation and tariffs lead to similar shifts in
the policy mix, that is fiscal expansions balanced by monetary contractions. Are
cooperation and tariffs partial substitutes for each other? We find that they are
not: although they individually produce instrument changes in the same direction,
they have very different effects on policy targets. Cooperation increases US
growth and reduces it elsewhere, whereas tariffs reduce growth in all the G3
countries. Cooperation reduces inflation and worsens trade imbalances, while
tariffs produce the opposite effects. The choice between cooperation and tariffs
must therefore depend on policy priorities.

In all the scenarios, we find that it is dollar depreciation, resulting from fiscal and
monetary policies, that bears most of the burden of adjustment, not protectionist
measures. Under all assumptions about cooperation and protection, the doliar
will have to fall to around DM 1.25 or ¥ 95 by 1992 if the US trade deficit is to be
eliminated and its budget deficit halved.

e e s

o~y ¢



1. Intrqduction

This paper studies the macroeconomic implications of using protectionist
policies to reduce the US external deficit under flexible exchange rates. Political
interest in protectionism as a policy tool has been growing because of the
unprecedented size of the US trade deficit, and because of the belief that the United
States has been subject to unfair foreign competition. As a result protectionist
measures are now appearing in both political rhetoric and legislation. At the same
~ time, fear of protectionism.triggered the policy reassessments which lay behind the
Plaza and Louvre Agreements of 1985 and 1987 and the Baker initiative on LDC
debt (Group of Thirty, 1988). .A trade war would make most (if not all) trading
économies worse off.

Although there are many theoretical models of the welfare losses associated
with trade restrictions, the economics literature contains po quantitative analyses of
the macroeconomic implications of such f&strictions.l) To study that issué, this
paper considers the following questions:

(a)  Would US tariffs in fact imply lower growth and employment for the rest of
the world? What are the substitution and the income effects of an import
tariff in the US — and which would dominate?

(b)  Can the US introduce a tariff which is small enough not to trigger retaliation
and still clear the US trade deficit? Would other OECD countries find it in
their interest to retaliate? g

(c)  Conventional analyses of the US trade deficit point to the need for further
dollar devaluations and to the .fact that countries must change their
fiscal/monetary policy mix to achieve this. The theoretical literature
moreover suggests that the favourable effects of protectionism on trade

balances may well be outweighed by unfavourable indirect effects on output,



prices and the exchange rate (Krugman (1982), Dornbusch (1987a)). Would
a policy of deliberate dollar depreciations be more effective than tarifls for
achieving growth with external balance?

(d) Comparing cooperative and noncooperative policies, can we say that the
gains from cooperation come from creating the conditions for free trade
rather than from just picking the right combination of fiscal/monetary
interventions? If so, the GATT is an important vehicle for promoting
international cooperation, and the gains from cooperation are in reality much
greater than those reported in previous studies (which have all assumed the
continued existence of free trade arrangements in their noncooperative policy
ca.lculations).2)

(e)  Would the contractionary effects, which tariffs in one country will impose on
another, actually reduce the potential benefits of international policy
cooperation?

To answer these questions we have used the Federal Reserve's MCM model in a
dynamic game theory setting for 5 countries over the period 1986—92. The game
theory approach is important for several reasons. First trade restrictions have
international repercussions that are central to evaluating the efficacy of protec-
tionism. Specifically, a contraction in US imports lowers economic activity abroad,
which in turn reduces the demand for US exports. Depending on the valués of the
income elasticities, the loss of exports might outweigh the reduction in imports
without any beneficial effect on the trade deficit ot ‘even domestic growth. Curiously
all the theoretical models ignore these international repercussions as well as the
implications of potential foreign retaliations. Neglect of these different repercussions
from abroad mean that the theoretical results are more or less useless from the
policy makers point of view (there is no way that we can pretend that the US and

other G5 countries are 'small'), but the complications introduced by taking account



of them mean that numerical policy evaluations are the only way to proceed.
Second, it is possible to examine how sensitive the policy outcomes are to the stance
of monetary policy. If monetary policy seeks to control monetary aggregates, then a
protectionist policy could generate counter—productive results because of the
resulting appreciation of the dollar following an increase in interest rates. Finally, a
game theory framework makes it possible to examine the degree to which foreign
retaliation might eliminate the gains from protectionism, as well as the strategic

interdependencies facing the policy makers.

2. Protectionist Measures in the US
2.1 The Policy Options

Over the next few years the US will want to shift its current account deficit of
about 3% of GNP to balance, and also reduce a fiscal deficit of a similar magnitude,
while also maintaining steady output growth and employment. The conventional
prescription would be a reduction in government expenditure to reduce domestic
spending levels and imports and (through a depreciation of the currency) to increase
exports. The disadvantage of this policy is the risk of recession. Fiscal contraction
might be supplemented with monetary exp:;,nsion to accelerate the external
correction via depfeciation, although the accompanying expansionary tendency
could start to weaken the external correction and could induce a new round of
inflation.

If recession is unacceptable but the external and budget deficits must
nevertheless be cut, then the US needs additional instruments. The obvious
candidates are commercial policy and currency. devaluation. The case for
depreciation is illustrated in Figure 1 (see Dornbusch, 1987a). The US is currently
near the internal balance (full employment) line II in Figure 1 — at a point like A

which shows a trade deficit (EE being the external balance line). To maintain



employment, budget cutting must be accompanied by an exchange rate depreciation

_.toreach B. But that goes too far, yielding a current account surplus. In other words,
Meal Exd\mg,a_
Rale

/
E
~

f/
0O —3 Budgel Daficlt

depreciation cannot, by itself, cut both deficits while also maintaining output levels.

It would have to be accompanied by some other domestic policy changes which have
the effect of shifting EE down to the left and II up to the left, so that points B, A,
and the EE/II intersection coincide. Equilibrium would then hold on all accounts.
Can changes in fiscal and monetary policy be found which will shift EE and II
by enough and in the right direction? Fiscal contraction would produce movements
along II and EE, but only small shifts (analogous to the effects of balanced budget
multiplier) in those lines. If the budget deficit is reduced, incomes and interest
rates (hence the exchange rate) would start to fall. ‘But the movements towards
trade surplus and unemployment will hold the exchange rate up. The net result is a
smaller budget deficit, a stable exchange rate and some unemployment at external
balance; EE shifts left, and we get movements along EE above II. Hence
monetary/crowding in effects shift EE; income effects produce movements along it.
Meanwhile monetary expansion (with a fixed budget) would push II down (falling
interest and exchange rates) while taking us below II and shifting EE left (lower

interest rates and higher incomes imply depreciation is needed for external balance).



This looks hopeful if the shifts in, and dépa.rtures from, II can be limited.

Another difficulty is that depreciation might take a long time to work. The US
budget deficit may now have stabilised, but the dollar has fallen by 50-60% against
the mark and the yen while the current account deficit continues. Thus point A has
moved down II without reducing the underlying trade deficit — so that EE must
have shifted left at the same time. That is consistent with the fact that, although
the US deficit started to improve in 1988, the forecasts are that it will worsen again
in 1989 for debt servicing reasons (Bryant et al, 1988). Finally, and not least, there
is the practical problem of how to get the central banks to cooperate on managing
dollar depreciations in a suitably controlled manner.

An obvious remedy is to introduce tariffs in order to drive a wedge between the
trade and consumption price of imports, and hence enable a current account balance
to be maintained at a higher exchange rate and an unchanged fiscal position. That
would shift EE upwards reducing the trade deficit but worsening the budget if
internal balance is maintained. In this case the EE rather than the II curve is
moving the wrong way. We need to shift II to the left at the same time, so that the
EE/II intersection ends up on the vertical axis. .That could be done by using tariff
revenues, and any additional tax revenues from increased domestic activity due to
the tariff's substitution effects, to cut the budget deficit.

Of course a tariff policy is not actually as straightforward as this analysis
suggests. For example, given growth targets, it is not clear that a government
would want to choose tariff revenues large enough to clear both deficits, since with
flexible exchange rates such a tariff is likely to contract rather than expand
domestic output. In that case we would end up with unemployment and insufficient
shifts in II and EE. Output could, however, still be maintained by combining those
tariffs with a suitable monetary/fiscal policy mix to induce a currency depreciation.

Most of the adjustments would now be internal. Fiscal contraction/monetary



expansion would move EE left, but tariffs move it up. The net result might be
rather little change. But monetary expansion would move the II curve down, while
tariffs shift the whole curve to the left. Thus combining tariffs with changes in the
fiscal-monetary mix can prevent the loss of internal balance and either EE or II
moving the wrong way, which means the monetary and fiscal interventions will be
smaller than in the absence of tariffs. Moreover tariffs actually force the relative
price changes of a depreciation to appear right from the start, while the main
domestic adjustments are achieved through the fiscal/monetary policy mix (and
depreciation) as before. Hence, in what follows, it is convenient to focus separately
on the tariff and the depreciation aspects of the policy package.
2.2 The Legislative Programme

The most comprehensive trade policy measure considered during recent
legislative sessions is the Omnibus Trade Bill which became law in August 1988.
The Bill expands the definition of unfair trade practices to include "export
targeting" by foreign governments, violations of workers' rights, and the toleration
of foreign governments of systematic anticompetitive activities among private firms
that have the effect of restricting the access of US goods to these markets. It
transfers from the President to the US Trade Representative (USTR) the authority
to decide whether a foreign practice is unfair under US law, and to determine and
implement any action against an unfair practice. The Bill requires the USTR to
take retaliatory action against violations of existing trade agreements or any trade
practice that is "unjustifiable" and burdens or restricts US commerce. The Act
broadens the coverage of trade adjustment assistance to secondary firms and
workers that supply goods and services to firms directly affected by imports, and to
workers in the oil and gas industry.

There have also been several trade policy actions proposed or taken to protect

specific industries. Bills to impose quotas on steel products from Canada, Taiwan,
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and Sweden have been introduced in both the House and the Senate. Several legisla-
tive actions have been proposed to impose import fees on crude oil and products.
The Administration has negotiated so—called voluntary restraint agreements
(quotas) with Japan on automobilies and motorcycles. Furthermore, in 1985 the
administration began investigations regarding (1) Japanese import quotas on
tobacco and leather goods, (2) Brazilian laws limiting imports of computers, (3)
EEC subsidies on canned fruit, (4) South Korean laws prohibiting participation by
foreign insurance companies, and (5) South Korea's inadequate protection of
intellectual property rights. Implicit in these investigations is the threat of trade

reprisals if the countries do not open up their markets.3)

3. Theoretical Models of Protectionism

There is by now a large literature on the macroeconomic consequences of
protectionism. This literature goes back to the early 1940s and contains a wide
variety of results describing the likely impacts of a unilaterally declared import
tariff (or quota) on that country's own outpﬁt, prices, trade balance, interest rates
or exchange rate. Broadly speaking the most important results can be grouped
under two headings. First there are results on the impacts of tariffs or quotas on the
targets of domestic economic policy in the absence of retaliation from abroad.
Secondly there are models of optimal tariff lex)els, and their outcomes, when other
countries do retaliate. |

In contrast there are no empirical results on  the macroeconomic impacts of
tariffs; and none assdssing the probability or likely costs of a tariff war.4) The few
studies which do include tariff barriers in a macroeconomic framework (eg Whalley
[1985]) have all been computable general equilibrium models which assume full
employment. They are therefore concerned with various distributional effects, and

not with demand management, disequilibria and the dynamics of growth and



employment.s)

3.1 Single Country Tariffs

The argument for protectionism is straightforward: tariffs lead to higher
demand for domestic goods at the expense of imports, leading in turn to higher
output, incomes, and an improved current account. Unfortunately it is not clear
that output would actually increase. Mundell (1961), Boyer (1977) and Krugman
(1982) all show that tariffs lead to higher domestic output under fixed exchange
rates; but under flexible exchange rates an appreciating currency would offset that
expansion. If, in addition, wages are indexed, as implied by a wage contracting
model for example, then output would not rise (van Wijnbergen, 1987).

It is also vital to specify what will happen to the tariff revenues. Tariffs have
two domestic output effects: the (positive) substitution effect of increased relative
import prices, and the (negative) income effect since a higher domestic price level
means lower real incomes. Output rises if the substitution effect dominates. In
theory we can always offset the income effects by rebating the tariff revenues in full.
But under flexible exchange rates that will only be effective if exports and
wages/prices are not much affected. Thus, in order to determine the effect of a
tariff on output, employment and the current account it is necessary to establish not
only which exchange rate and redistribution regimes apply, but also the relations
between a number of price elasticities and model parameters and whether the
substitution effects dominate income effects That means that the results of this
literature have to be evaluated empirically (for particular countries) before they can

be applied to policy design or policy prescription.

3.2 Optimal Tariffs and Retaliation

The results quoted above assume that a tariff will be introduced as an isolated
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policy act. No other country is allowed to introduce its own tariff at the same time,
whether for national advantage or in retaliation to the first country's tariff. If the
effects of tariffs introduced by other countries (whether retaliatory or based on
national interest) are also included, the results are likely to be quite different. As
Krugman (1982) has concluded in response to the argument that British

6) 'trade restrictions

unemployment could be reduced by imposing import controls,
may succeed if there is only one England; but in a world of Englands, they must
fail'. In fact Johnson (1953) had shown that the simultaneous use of tariffs by
several countries may make one of them better off, but it must make another worse
off — even when optimal tariff rates are used. If this is true with optimal tariffs, a
country which gains individually from a tariff war (if there is such a country) is
much more likely to lose if its tariffs are in fact chosen on the assumption that it is
acting alone. Similarly a losing country will be even worse off if it does not use its
tariff instrument when other countries do.

The failure to allow for interactions with other countries is a major restriction
which almost certainly makes the standard theoretical model and its extensions
useless from the policy maker's point of view. It is of course necessary to learn about
certain compopents of the problem (i.e. the d'omest,ic responses to a domestically
imposed tariff). But since, by hypothesis, the rest of the world is not unimportant to
the success of a tariff, we also need to identify the consequences of responses
elsewhere in the trading system. And responses, whether passive or active, must be
expected because some countries are bound to lose by more if they do not respond to
the tariff imposed by the first country than if they do respond. Secondly, history has
shown that countries do in fact retaliate. Nearly all the US trading partners
retaliated to the Smoot—Hawley tariff act in 1930, and tariffs (and other
restrictions) on a whole range of products have been met with retaliation in the

7)

1980s."/ In a study of 36 countries, Deardorff and Stern (1985) find that existing
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tariff structures are heavily influenced by foreign tariffs.

Finally, even if there is no retaliation, the 'spillover' effects of changes in the
balance of trade following a tariff will cause adjustments in output and incomes in
other countries and hence 'spillovers' back onto the first country which change the
domestic responses considered in isolation. Such passive responses might be thought
to be small. But, in response to the Smoot—Hawley tariff act, the Japanese
government (for example) argued that Japanese purchasing power depended in large
measure on exports to the US and that any reduction of exports to the US would

8) If that

inevitably reduce the demand for American products and hence US income.
mechanism was important in the conditions of 1930, it will surely be even stronger
60 years later. Of course it may be true that retaliation becomes a significant factor
only in the face of large tariffs, 'unfair' trading restrictions, or changes in the rules
of the game. In other cases retaliation may be negligible or absent, as was the case
in the 1920's and the 1950—75 period. This has been used as an argument against
models of retaliation; if one country sees a foreign tariff raising incomes and hence
trade levels, it will have no reason to retaliate (Cripps and Godley, 1978). But it is
most unlikely that foreign tariffs would raise domestic incomes, and, even if they
did, it remains to check that the spillover effects onto domestic income (via extra
trade due to higher world incomes) sufficiently outweigh the trade lost to that tariff.
To do that requires an analysis of the passive responses, and also of retaliation, even
if it then turns out that to do nothing is the best strategy.

The difficulty here is that there is very little literature on foreign responses on
which to base one's analysis. There are also various levels at which retaliation may
appear. The simplest case is where foreign policy makers do not react but there are
the passive responses of the previous paragraph to worry about. There is, as far as
we know, literally no analysis of this case — although the present paper does provide

some examples with the 'no retaliation' excercises in section 5. Secondly, countries
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may recognise those feedback effects but not anticipate deliberate policy reactions to
their own tariffs — the 'first step' optimal tariffs of Kahn (1947) and de Graaf (1949)
— and this case is studied in Section 6.

Thirdly, countries may choose optimal tariffs which allow for optimal reactions
by others — the Nash (noncooperative) equilibrium. Johnson (1953) and Gorman
(1957) look at that case for a 2—country 2—good model, and show that although one
country could possibly gain by such a tariff war (compared to free trade), the other
must lose.g) The optimal bilateral tariff for country i is t,=1 / (ej—l), for i,j=1,2 and
j#i, where ej is the price elasticity of country j's import demand. Naturally, except
for the case of constant elasticity import functions, t will be a nonlinear function of
model parameters, activity levels and the other country's choice of tariffs. Hence
these results are effectively impossible to use in even the simplest (linear) models
unless they are simulated numerically. This paper provides the first empirical
estimates based on a world econometric model.

Finally tariffs might be set cooperatively if it is recognised that certain
countries face special difficulties and that cooperation may limit the need to use
tariffs on an individual base. This possibility raises the interesting question of
whether organisations such as GATT actually provide the means for negotiating
cooperative policies that reduce tariff levels. If bargaining has driven tariffs down to
their present low levels, then the gains from international policy cooperation are
actually much larger than current estimates suggest. On this argument, GATT
would —in game theory language — be the reputation device which gives a
cooperative policy equilibrium (or a superior noncooperative one) credibility and

prevents the participants from reverting to the inferior 'war' equilibrium.

4. Policy Design Techniques
4.1 Optimal Policies
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The noncooperative policies in this paper are derived from a simple Nash equi-

librium. Consider first the case of 2 countries. Define y‘:‘ as the vector of deviations

of country A's targets from their ideal values at time t; y“:d. Then yA’ =

(yA’...yél) is the vector of deviations over the decision periods 1...T. Similarly let
xAi - (x?'
their ideal values.

...x%') be the vector of deviations of country A's instruments from

We can now define a loss function:
wh = (yA'CAyA +xA'EAxA) (1)
where CA and EA are positive definite symmetric matrices. This loss function will

be minimised subject to a set of linear constraints:

where R AA and R AB 2re matrices containing submatrices of dynamic multipliers,
and sA represents the sum of noncontrollable (exogenous and potentially random)
influences on yA. If the instrument values of the other player, B, are treated as
given, the first order conditions yield a set of linear reaction functions:
x® = (R5,CARy, + EMTIR; \CAR, 5B + 5% (3)
Meanwhile country B will have a loss function wB = (yB ’CB yB + xB'gB xB )

B

and face the constraints yB = RB AxA + RBBX + sB . Hence a reaction function

for B, analogous to (3), can be solved simultaneously with (3) to yield the Nash

Aand xB

equilibrium values x . This solution is, in general, not optimal although it
is an equilibrium in the sense that, if each player presumes the other policy maker
will continue what he is currently doing, then no~one has any incentive to change
policy instruments.

What if policy makers believed that their opponents would change policy as a
result of their own policy changes? That is only what each player should expect
since that is exactly what he himself is doing. Player A would now conceive of his

A

policy problem as finding the values of x"* such that:
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o joxct + [(ayh o) (oxB ax) + oyh ach)] owh oyh = o (4

B

Of course equation (4) depends on the values of x*, and player A must recognise

B to satisfy the first order conditions

that his rival will simultaneously be choosing x
(for xB) corresponding to (4). Solving this pair of first order conditions will then
lead to an equilibrium which is not unique, but which in general has a solution
which is Pareto—superior to the simple Nash equilibrium. Let (?xB / 3xA be esti-
mated by D? and axA/ xB by D? at step j. Then (4) implies:

()

A A l=[A A
P Do i+ |Fjaf
D+ > FB B
) j+1 j+1
A _ A’LA A\~A'AA A _ B _.
whereFj+1——-(Gj C"Rpp + E )Gj C™ and Gj —RAA+R_ABDj,w1th

D’;‘ 41= F j +1R AB’ In the absence of any preassigned 'rules of the game' it is not

clear which equilibrium concept should be used. The Nash concept is adopted here
as the conventional one. It is obvious from (3) that the Nash equilibrium is a
special case of (5) in which j=0 and D = DB = 0.1

Finally cooperative outcomes can be calculated by minimising the 'collective'
loss function:

w=ozwA+(1—0:)wB 0<a<l (6)

subject to the constraints represented by (2) and its counterpart for yB. The
extension of both this cooperative and the noncooperative decision making
framework to the case where there are 5 interdepenq_ent. countries is straightforward.

It is summarised in Hughes Hallett (1987).

4.2 The MCM Econometric Model
The Federal Reserve Board Staff's MCM model is a linked system of 5 quarterly

national macroeconometric models of the United States, Canada, West Germany,
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Japan and the United Kingdom. With the exception of France, it therefore covers
the G5 group of countries plus Canada.

The MCM system contains individual country models which vary in size from
150 to 250 behavioural eqhations and identities, plus a set of equations representing
the rest of the world to close the system. The country models are linked to each
other by equations modelling trade in goods, services, investment income flows and
exchange rates. A substantial respecification was undertaken in 1985, and a detailed
description of that specification, its properties and a full listing have already been

published by Edison et al (1987).

4.8 The Policy Scenario

In line with previous (theoretical) studies of protectionism, we take real output
growth (GNP), inflation, the current account balance and the central government
budget deficit in each country to be the targets of policy. It is assumed that policy
makers in each country will aim for growth in the 3—4% per annum range, inflation
rates of approximately 1-2% p.a., an external balance on the current account, and
substantially reduced budget deficits. The detailed numerical description of these
targets of policy will be found — for each country — in the appendix to this paper.
Assuming that countries aim to balance their current accounts will clearly dampen
the incentive of any surplus country to retaliate to restrictions imposed by a deficit
country. This dampening is consistent with the formulation of the problem as one
of finding cooperative policies to reduce international imbalances.

The policy instruments to be investigated are fiscal (central government
expenditures), monetary (the rate of growth of the national money stocks), and
protectionist (tariffs). Taxes would be an alternative fiscal instrument, although
they provide relatively inflexible instruments and the policy debate has focussed

mostly on government expenditures (especially in the US with the Gram—Rudman
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legislation). Finally exchange rates are not treated as either a target or instrument
of policy; they float freely throughout as the foreign exchange markets and policy
dictate. It is assumed here that policy makers aim to maintain government
spending as a constant proportion of GNP (except in the US where it should fall to
clear the budget deficit by 1992, in line with the Gram—Rudman restrictions), a
constant growth rate in money supply, and — ideally — free trade. For Canada,
however, it is assumed that Canadian interest rates follow US rates. The precise
numerical specification of these various ideal values is set out in Appendix A.

The relative priorities (objective function weights, C', E' for i=1...5) used in
these exercises are also set out in Appendix A. These weights represent a 'plausible’
specification of national preferences, normalised for convenience on the priority for
growth in the US. The weights specify that a 1% (or percentage point for growth
rates) deviation from the ideal path in any variable would be penalised equally.
However the view at recent G7 ministerial meetings has been that Germany and
Japan need to increase their growth and that is therefore given a higher priority.
The familiar German aversion to inflation also leads to a higher penalty on that
variable. The two US deficits are given priorities which increase over time, so it
becomes more important to clear these deﬁcité the longer they remain uncorrected.
Finally, the use of an anti—US tariff is highly penalised in the initial three years but
is fairly free in 1989—92. The idea here is that OECD countries, who generally
oppose trade restrictions elsewhere, would not wish to give the US the excuse to
impose tariffs as a retaliation — but they reserve themselves the right to retaliate
should the US be the one to introduce and maintain a tariff.

All the policy values reported in subsequent sections are 'open loop' values
computed using the initial (1986) information set. They therefore represent the
policy options as they would appear when policy makers have to choose their

fundamental strategy — and whether to go for trade restrictions in particular.
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Revisions to the selected strategy would then follow as new information becomes

available.

5. Results: Optimal Tariffs
5.1 The Tariff Impacts

Table 1 summarises the optimal instrument values, and the corresponding
expected outcomes for the targets, for the 5 countries in our benchmark exercise.
That exercise uses the model, information set and objective function as described in
the previous section. It allows both the US and the non—US countries to impose a
general tariff on their respective imports,“) and also to use that tariff in retaliation
for the actions of their rival. Since these tariff levels are optimally chosen, together
with the fiscal and monetary instruments, from a purely noncooperative point of
view, this exercise represents the 'tariff war' scenario. To simplify matters, the
results quoted in Table 1 are values averaged over the period 1986—92. The full
year—by—year figures are reproduced in Appendix B.

The most striking feature of these results is that the tariff levels are relatively

low; averaging 23.3% for the US and 14% elsewhere.12)

They are also more variable
for the US; falling from a plateau of between 28% in 1986 and 34% in 1989, to zero
by 1992. The non—US countries follow the reasonable strategy of no tariff to start
with (1986—88), and a 34% tariff thereafter when it becomes clear that the US tariff
is there to stay. Hence tariffs would be used very little, except briefly by the US
during 1986-9 when its current account deficit ‘is removed. But it must be
remembered that these tariff figures are in addition to any tariffs currently in force.
Apart from a disappointing growth performance by the US, the target outcomes
are all satisfactory. Output in the non—US countries grows at between 3 and 34%

pa; while inflation runs at 5.5% for Canada, 24% for the UK, and 1.5% for Germany

and Japan. The current account balance in Canada is largely unchanged over the
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period; in the UK it deteriorates after 1987, whereas Germany's large trading sur-
plus is nearly eliminated and Japan's is halved all within the first three years. That
seems to be the strongest consequence of this policy package. Government
expenditures remain fairly constant at their initial level. As a consequence of that
Germany's budget deficit doubles over the 1986/8 period, while Japan and Canada
show no change, and the UK moves to a budget surplus. All of these results match
current trends.

On the US side, output grows more slowly (1.70% p.a.) partly because tariff
revenues are not rebated back to consumers, a sensible assumption in view of the
fiscal imblance in the US. Lower income and higher relative prices are necessary to
correct the current account deficit; it takes the first three years to make any serious
impression on that deficit, but once it starts to fall (in the third year) it drops quite
rapidly and the current account deficit is reduced to just $10 billion in 1992. The US
is also able to cut its budget deficit in half (to $60—70 billion) over the first two
years — government expenditures are reduced from their historical position of 20%
of GNP to below 18% (in line with the Gram—Rudman—Hollings legislation) in the
first year. That confirms that current government spending is too high in the US for
long term growth, but since the improvements in the budget deficit appear afler
1986 the deficit reductions must be due in part to something other than lower
government expenditures. But, as we shall see, this budget improvement is
maintained almost unchanged in the absence of tariffs. So that other source of the
budget improvements must be improved tax revenues; the tariff revenues are too

small and come too late to change the budget position very much.

5.2 The Role of Tariff Policy
The reason for the limited use of tariffs in this exercise, and the comparatively

poor US growth performance, are easy to see. Since tariffs have a negative impact
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on output almost everywhere — as would be predicted by most theoretical models

13) _ but a positive impact

when tariff revenues are neither redistributed nor spent
on the external and budget deficits (see Table 2), the US is faced with an awkward
trade—off. If it uses a tariff, it improves those deficits (which it must do) but
reduces growth; the income effects outweigh substitution effects. If it does not use
the tariff, growth will be maintained but the deficits are not reduced — compare
Table 3 which shows the figures corresponding to Table 1 when no country may use
a tariff policy. Policy makers have to pick a point on that trade—off. But they can
also try to reduce this conflict by using a conventional combination of fiscal
contraction and monetary expansion to achieve the same results, and supplement
this with a small tariff to increase the effectiveness of that package for deficit
correction (thus modifying the need for fiscal contraction/monetary expansion while
improving their ability to maintain output growth at the same time).

It is exactly this alternative which we see in operation here (comparing Tables 1
and 3). When the US tariff is not used, output growth is slightly better but the two
US deficits are somewhat worse (mainly the external deficit which is rather slower
to be corrected). But when it is used, the contractionary fiscal policies are less
contractionary, the expansionary monetary growth less expansionary, and the
interest rate reductions smaller. These differences may be small, but they are quite
clear in the year—by—year figures. In fact the main effect of a tariff is to improve the
external balance but to worsen output growth in 1986—9.

The non—US countries, by and large, do not face this kind of trade—off since
Germany and Japan are running large surpluses on their external accounts, and only
moderate deficits with their budgets. They therefore have no incentive to use a tariff
since that would increase the existing surpluses on both external accounts while
damaging their output growth. In fact the only reason to use a tariff would be to

protect their rather weak trade positions, in later years, in the face of an American
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tariff — and this is exactly what we ‘see happening in the annual trade figures
underlying Table 3.

Apart from the changes referred to in the last two paragraphs, the introduction
of tariffs have remarkably little impact on the economic prospects of the 5 countries.
(We return to this point in Section 7.) There is some increase in Canadian (and
American) inflation, but a decrease elsewhere. Also Canadian and US growth is
quicker to pick up, while German output expands slower to start with. The
adjustments to the instrument values are likewise small.

Finally a tariff policy would "cost" the US a loss of about .2% of GNP each
year (with similar figures for Germany and Japan). This is remarkably close to the
casual estimate suggested by Krugman (1987), and is similar to the estimate given
in Abraham et al (1987). These estimates show that the crucial growth—trade
deficit trade—off is steeper under a tariff regime, in that a given improvement in the
trade deficit will require a greater growth sacrifice. This negative impact on growth
is certainly a disadvantage if the trade improvements can be obtained in some other

way (eg international cooperation).

3.3 Relations to the Literature

How do these optimal tariff results compare to the results on optimal tariffs and
retaliation already available in the literature? The MCM's trade weighted import
price elasticities are 1.278 for the US and 0.705 for the 4 other countries (Edison et
al, 1987). According to the usual formulae for ai optimal tariff, the US should
therefore impose a tariff of 360% and the other countries a negative tariff.

As far as the US is concerned, this is very much larger than our computed
results. That is not surprising since the optimal tariff formulae are derived by
treating the tariff level as the only policy instrument in a static problem, whereas

the values computed in Table 1 are 5—year averages optimised jointly with fiscal
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and monetary instruments. Tariff levels will be lower when they are part of a policy
package than when they are the sole instrument of policy. The negative non—US
tariff reflects the inelasticity of US import demand. A negative tariff shows that
these countries should therefore help the US out with its trade deficit — and,
interestingly, that is exactly what we observe in the cooperative solution (but not in

the noncooperative one); see Table 7.

5.4 Interest Rates and Interest Rate Differentials

The behaviour of interest rates, or more precisely interest rate differentials, is
very important to the performance of the MCM model. This is because the model's
performance is sensitive to stock levels, while interest rate differentials are the
major determinant of short and long term international capital movements and
hence exchange rate adjustments. Changes in interest rates therefore have an
important effect on both the current and capital accounts in each country, and
hence a strong influence over the interactions (in terms of output, financial links
and policy responses) bétween those countries.

The importance of interest rate changes can be seen in our policy results.
Section 3 argued that tariffs would not contribute much to correcting the twin US
deficits if growth is to be maintained at the same time. Instead those results would
have to come from a dollar depreciation induced by suitable changes in the fiscal
and monetary policy mix adopted in each country. It is convenient therefore to
emphasise this point by examining the behaviour of ‘interest rates, and the key role
of the exchange rates, separately from the other policy variables which appear in
this exercise. This is done in Section 7 below. Nevertheless it is worth noting the
low level of the US short term interest rate in Table 1. Germany and Japan
likewise have low interest rates on average, but their rates are not much different

from those which prevailed at the start of the exercise: 34% and 4% respectively.
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For the US, the rate has been halved from about 7% to 34%. Thus the interest rate
differentials between the US and Japan or Germany have been eliminated. That in
itself would lead to a capital outflow from the US, a dollar depreciation and hence a
correction in the trade deficit. But it 'would‘ do nothing to correct the budget
deficit, except' in so far as lower interest rates mean an existing deficit will be
cheaper to finance. All these results duly appear: Appendix B shows the US trade
deficit is largely eliminated by 1991, but the budget deficit is not. Table 9 shows

the sharp dollar depreciations involved in achieving this result.

6. Retaliation
6.1 The Probability and Costs of a Tariff War

Given the rather small difference between the tariff and no tariff results in
Tables 1 and 3 respectively, how likely is a tariff war to develop? What costs would
it impose, and on whom?

The payoff matrix in Table 4 shows the outcomes, as represented by the
optimised objective function values, of the G3 countries under the two alternative
decisions of whether to implement their optimal tariffs or not. The top left cell cor-
responds to Table 3 and the bottom right to Table 1. The two off—diagonal cells
report the outcomes when one side imposes an optimal tariff assuming the other will
not (the policy details are not given since they hardly differ from Table 1). The
rather small proportional differences between each country's 4 entries in Table 4(a),
reflect the small impacts of the tariff instruments on the policy problem as a whole.
However, small as those proportional differences may be, they are certainly not
negligible. Those changes are 'worth' the equivalent of between a loss of 4% GNP
growth per year for 7 years for Canada, and a gain of an extra 2% growth pa for the
US — see Table 4(b), column 5, where the G3 countries all gain from this war while

Canada and the others lose.ls) We are therefore observing the war outcome
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described by Johnson (1953); some countries may gain from a tariff war while others
are bound to lose.

Examination of the payoff matrix in Table 4(a) also shows that the US would
believe that tariffs would increase its welfare and that Japan would be happy to go
along with that, while Germany would have some preference for free trade. More
importantly, the US would minimise its potential losses — given some uncertainty
about which policies other countries may adopt — by opting for the tariff strategy
whatever the response. Germany on the other hand can minimise its potential losses
by picking the no tariff strategy — while Japan would prefer to have tariffs on this
criterion. A tariff policy by the US is in fact a stable outcome, implying small gains
(worth between .2% and .8% extra GNP growth) for all. The same would not be
true of a European tariff. Thus US protectionism would not impose costs compared
to a noncooperative free trade solution; but it would impose huge losses compared to
the cooperative free trade solution (Table 4(b), penultimate column).

Hence, based on the assumptions underlying this study, a tariff war is unlikely,
and the costs of such a war (if it were to break out) would be noticeable but not
large. Moreover it seems likely that disagreement between the non—US countries
would actually lead them not to adopt tariffs even when the US goes for trade

rest.rictions.m)

Thus in answer to two of the questions posed at the start: there is
indeed an equilibrium tariff level for the US which would trigger no response abroad
(about 23%); and, in combination with suitable monetary and fiscal policies, that
tariff would succeed in clearing nearly all of the external deficit by 1992. Note that
these two findings rest on the assumption that the US and its trading partners

target their external balances.

6.2 The Incentive to Relaliate

The most striking result so far is that tariffs should be used only sparingly.
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This follows because tariffs were found to reduce output while improving the current
account deficit. In other words, the income effects of these tariffs outweigh the
substitution effects. That is a result which would be predicted by most theoretical
models since to rebate none of the tariff revenues gives a contractionary impulse to
fiscal policy and that will, in itself, reduce an external deficit. Any improvements in
the current account will, in its turn, reduce the need to use tariffs or to retaliate.

However it is important to realise that it is the offset between substitution and
income effects which is the key here, not the fiscal contraction as such, since tlie
substitution effect will create extra output and incomes. If the substitution effect
were strong enough, tariffs would end up be being net expansionary. That does not
happen here, but the (expansionary) substitution effects nearly make up for the
(contractionary) income effects with the result that the net loss of output and the
current account improvement are only small. Similarly thére is a small increase in
the budget deficit because the extra tariff revenues are offset by falling tax revenues
(and some extra government expenditures) caused by those contractions. Moreover
the relatively small changes in the trade balances mean that Germany and Japan
continue to run surpluses even when the US introduces its tariff. As a result those
countries have no incentive to retaliate witﬂ an instrument which would merely
increase their trade surpluses yet further.

Our conclusions may therefore be fairly robust to likely variations in the model
and the problem specification. But how robust is it to increases in the desire to use
the tariff instrument? The desire for tariffs might rise with domestic lobbying and
political pressure, a commitment to economic independence, or because the ability
to follow an independent fiscal and monetary policy is too limited. And if the US
were to prefer a much higher tariff, would the non—US policy makers be provoked
into a strong retaliation? Tables 5 and 6 report results for the G3 countries of an

increasing US desire for some tariff. Table 5 increases the priority for using tariffs
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over fiscal and monetary policy, while Table 6 considers increasing'the ideal tariff
level from zero to 20%. From these results, we see that raising the pridrity on using
a tariff policy has more effect than raising the level you would like to see if such a
policy were introduced. In Table 5, the average US tariff rises frdm 23% to 77% as
the relative priority on that instrument rises by a factor of 60. 4Raising the ideal US
tariff from zero to 20% produces an optimal tariff of just 38%. Abart from this
result, the differences between Tables 5 and 6 and Table 1 are small and
predictable. US growth rates are reduced by up to 4 of a percentage point; there is a
slight reduction in ihe US money growth and fiscal contractions, while the US
current balance i3 somewhat improved. These results just confirm the analysis
advanced in sections 2 and 5.2.

The final columns of Table 5 show the results of a temporary increase in the US
tariff — announced and executed as such. It runs at 38%, 50% and 22% in 1987/8/9,
and 10% thereafter. However such a temporary scheme has no impact — the results
are effectively the same as those at the start of the table.

The interesting thing about all these results is that in no case would the
non—-US countries wish to retaliate. The non—US tariff stays at its average optimal
value of 1.5% or a little higher, irrespective of the US tariff level. Even if the US
tariff rises to 77%, the non—US counter tariff is just 4%. This confirms that it is not
in the other countries' interest to retaliate significantly. One reason is that the
trade surpluses in those countries would be made worse by tariffs. A second reason
is that the pre—intervention US import price elasticity was 1.3, but for the non—US
countries it was 0.7. This means that the US can exploit trade restrictions by acting
as if it were a monopolist. It can reduce expenditures on imports by increasing its
tariff rate. The non—US countries, whose imports are price inelastic, do not have
this opportunity and can make no effective use of their tariff. Moreover, the US

targets are more responsive to individual policy changes than their non—US
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counterparts (Table 2). This is particularly marked for the tariff instrument in the
short term and for all instruments on the external and budget deficits, although the
degree of dominance by the US multipliers obviously fades with the passag.e of time.
That dominance means that if the other countries did retaliate to the US tariff,
damaging US prospects in the process, the US would have a short term advantage in
responding to the retaliation and would be able to force further losses on other
countries. This and the low inelasticity of imports therefore limit the usefulness of

an anti—US tariff barrier.

7. International Policy Coordination

(a) The Gains from Cooperation: Table 4(b) gives the objective function value for
each country under this cooperative policy programme, and also the 'GNP growth
rate equivalents' calibration of the implied policy gains. These gains are significant,
but unevenly distributed, ranging from the equivalent of 0.7% extra GNP growth
for the US and 1% for Germany and Japan, to only {% for Canada. If tariffs are
allowed these figures are reversed; the US and Canada make gains of 14% and 24%
respectively, while Germany and Japan only make gains of 1% and 0.7%.
Interestingly cooperation includes a 6% nega'tive non—US tariff to help the US out of
its difficulties, while the 23% US tariff is unchanged (Table 7).

Thus the threat of protection does reduce the likely benefits of cooperation for
Germany, Japan and the UK, but not for the US and Canada. For the US,
cooperation with tariffs produces the best outcomes, while tariffs on their own
clearly produce greater gains than the introduction of cooperation. Similarly
cooperative gains are larger for the UK, Germany and Japan than the gains they
could make by introducing tariffs into a noncooperative regime. Hence, by
presuming free trade and the continued existence of GATT, previous studies have

not underestimated the gains of policy coordination for countries like the UK,
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Germany and Japan, since no gains follow from agreeing not to use tariffs in the
noncooperative policies. Nor, in fact, have they underestimated the gains for the US
because the danger is not that tariffs would cause the'cooperation implicit in a free
trade regime to unwind (ie that the noncooperative plus tariff solution would be
worse than the free trade nonoboperative solution), but that a country with a large
trade deficit may lack sufficient instruments to correct that problem without
damaging itself and its partners in the process. Thus, international agencies like
GATT and the IMF should first concentrate on creating the conditions for
cooperation. That might have to include tariffs as a temporary expedient for those

countries with severe external deficits.

(b) Cooperation and Tariffs are not Alternative Strategies: Tables 7 and 8 show
that cooperation leads to a shift in the policy mix. Fiscal expansions balanced by
monetary contractions are exactly what one would have expected had tariffs been
introduced (Section 5.2). On the face of it, therefore, cooperation has the same
effect as introducing protectionist policy instruments. Are cooperation and tariffs
partial substitutes for each other?

Comparing first Tables 3 and 8, and then Tables 3 and 1, shows that
cooperation and tariffs do individually produce instrument changes which go in the
same direction. But, among the target changes cooperation increases growth in the
US but reduces it elsewhere, v-hereas tariffs reduce growth in all the G3 countries.
Cooperation reduces inflation, tariffs increase it:- Cooperation worsens the trade
imbalances, tariffs improve them. Hence the choice between tariffs and cooperation
must depend on particular priorities and that is why, in certain cases, international

cooperation may have to permit tariffs for countries in severe external difficulties.

(¢) Policy Efficiency: Tariffs vs Currency Depreciations
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What is the importance of exchimge rate adjustments in all this? Table 9
summarises the exchange rate movements which underlie each of our four main
scenarios and confirms that exchange rate changes do indeed do most of the work
here. The US dollar falls against the Pound, and rather more sharply against the
DM and the Yen. These calculations show the dollar will have to fall to DM 1.25 or
95 Yen by 1992, if the US is to clear its trade deficit and halve its budget deficit but
still maintain reasonable growth. Those projections are broadly in line with the
calculations made by other economists, although they may lie below current market
expectations. Feldstein (1988) has argued that balanced trade in the US requires
the dollar to fall to DM 1.20 and below 100 Yen, with a big drop at the start and a
2-3% depreciation thereafter. That is in line with what appears in Table 9.
Dornbusch (1987b) suggests slightly stronger dollar depreciations will be needed
(15-20% on the December 1987 figures, whereas Table 9 implies 10% against the
DM and 20% against the Yen).

It is clear from all this that the.burden of adjustment is carried by the
fiscal/monetary/depreciation policy package rather than by protectionist measures.
The dollar's depreciation is, if anything, larger in the absence of tariffs — exactly as
predicted in Sections 2 and 5. Similarly coope;ration also reduces the exchange rate
movements slightly, reflecting the elimination of any temptation to engage in
competitive depreciations. Thus tariffs or cooperation can substitute for a
depreciation policy, but their capacity to do so is very limited.

8 Conclusions

This paper investigates the extent to which US tariffs can play a decisive role in
eliminating the external imbalance of the United States. To examine this issue we
make the following assumptions. First, international interdependencies can be

represented by the structure of the Federal Reserve Board Staff's Multicountry
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Model. Second, the industrialised countries are assumed to agree that the
elimination of world external imbalances i3 a policy objective. Finally, that tariff
revenues collected by the US Government are used to reduce fiscal imbalances in the
United States.

Based on these assumptions, the analysis suggests several conclusions. First,
reliance on US tariffs to eliminate the external imbalance without reducing real
income is not feasible. Intuitively, the use of tariff revenues to reduce fiscal
imbalances, a reasonable assumption in the present context, amounts to undertaking
a contractionary policy. A better approach involves a change in the US policy mix
to produce a further controlled depreciation ranging between 10% and 20% relative
to the 1988 value of the dollar. Second, if tariffs were chosen as the policy tool, then
they would have to increase by 23% relative to current levels. This increase in
protectionism would reduce significantly US external imbalances but would also
lower growth prospects for the United States. The net effect of tariffs on both the
internal and external US positions is therefore not large: the expenditure switching
effects of tariff increases are offset by the contractionary fiscal policy associated with
the use of tariff revenues to eliminate fiscal imbalance.

Finally, the model simulations suggest that the introduction of tariffs by the
United States does not necessarily initiate retaliation by foreign countries. Both the
assumption that all countries seek to eliminate their external imbalances and the
MCM estimates of the differential in price elasticities between the United States
and other countries account for this lack of incentive to retaliate. The conclusion
that the probability (and costs) of a tariff war are fairly small is therefore robust to
changes in the pressure for using protectionist policies. On the other hand, if tariffs
actually represent the loss of a cooperative regime underwritten by the free trade

arrangements of GATT, then the costs could be quite serious.
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FOOTNOTES

10

Hamilton and Whalley (1983) claim there are just 3 numerical examples in the
literature, all of them being illustrative calculations with no pretence of being
representative of actual situations. (One exception is Petersen (1988).) There
are of course several quantitative analyses of the welfare losses to be expected
from trade restrictions (see Section 3), but these are all based on a general
equilibrium approach with fully employed resources. The emphasis is
distributional, rather than on disequilibria and the dynamics of growth and
employment.

See, for example, Oudiz and Sachs (1984), Hughes Hallett (1986a,b;1987),
Canzoneri and Minford (1986).

In April 1987, the Reagan administration imposed 100% tariffs on some
Japanese electronics products as a result of such investigations.

This paper considers only tariffs as the protectionist instrument. There are
two reasons for this. First, Rodriguez (1977) has shown that a quota war
would eliminate trade altogether, and in this sense quotas are inferior to
tariffs. Second, Young (1980) established that the best strategy, given the
uncertainty of world demand, is either a fixed tariff or a tariff which varies
systematically with targetted income. In neither case is it a quota.

See Whalley (1984), Deardorff and Stern (1985), Hamilton and Whalley
(1985), or Baldwin and Clarke (1987). An exception is the study by Abraham,
Deardorff and Stern (1987) which simulates the effects on sectoral trade,
employment, the trade and budget deficits under fixed and flexible exchange
rates, of a given unilateral import surcharge. Hence there is no analysis of
alternative strategies or policy choices, nor of the consequences of a tariff war,
which is our focus here.

Cripps and Godley (1978). There are a number of other conditions which
must be met; prices and wages must be flexible in response to costs but not to
excess demand or supply; tariff revenues must be redistributed and economies
of scale must exist in the protected sector or economy. Hence the validity of
this proposition is once again an empirical issue, not an analytic truth.

Mann (1987); the most publicised recent cases involving steel, agricultural
products, aeroplanes, semiconductors, electronics, machine tools, cars, etc,
with the principal players being the US, the EEC and Japan.

Mann (1987).

The extension of this result to an arbitrary number of countries (and goods
was provided by Kuga (1973), who established the existence of a general tariff
equilibrium at which trade still continues.

Brandsma and Hughes Hallett (1984). Empirical applications of (5) appear in
Hughes Hallett (1986a). Although the model used here contains no rational
expectations terms, the dynamic game generates rational expectations of
future/current decisions being adopted by other countries. This raises the
possibility of time—inconsistent behaviour in that one country might announce
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+ . through the Rest of the World block and thus avoid any trade restrictions.
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a certain strategy and, having got its rivals to act on that information, it
could then revise its strategy to is own advantage. However, the decisions
studied here represent a 'reputation' equilibrium (as noted in Hughes Hallett,
1986a) and we do not look at the consequences of reneging on a previously
announced strategy. To do so would be to prejudge the role of GATT as a
reputation device. In Farticula.r, with 5 countries, punishment strategies by
forming coalitions will make reneging by any one of them unattractive
(Hughes Hallett, 1986b).

General tariffs are necessary to prevent trade simply being switched to pass

The non—-US countries operate as a block, with tariffs against everyone else

| " but not among themselves.

Hamilton and Whalley (1983), the 360% of the optimal tariff formula (see
Section 5.3), and the 100% which has been used by the Reagan administration
(see footnote 3). It is, however, not small as a change in overall US policy.

The US tariff is relativeI{/ small compared to the 50% "best guess" offered by

See Section 3. Since Germany and Japan have no compelling budget
restrictions, a more interesting exercise would be one where the US retained
its revenues but Germany and Japan redistributed theirs.  However,
Germany's budget cuts in January 1988, which were designed to prevent an
emerging budget deficit very similar to that predicted in this exercise, suggest
that this scenario is unlikely to come about for domestic political reasons.

The calculation of GNP 'growth rate equivalents' is due to Oudiz and Sachs
(1984). It measures what rate of extra GNP growth would, on average with
all other policy variables held constant at their benchmark values, produce the
observed change in the objective function values.

This result suggests that it was indeed to Canada's advantage to negotiate a
free trade treaty with the US.

It is important to note that these conclusions are of course dependent on the
particular model and objective function chosen. However they do seem to be
insensitive to the desire for a protectionist policy which has been assumed here
— see Section 6.2



TABLE 1

The Base Case: Avetagé Noncooperative Policy Values
(Targets aad Instrumeants) for 5 Countries Using

Tariffs, 1986-1992

CDN UK GER JAP USA
GNP 3.57 3.18 2.99 3.31 1.70
P 5.49 2.52 1.17 1.56 2.81
CcB -12,25 -6.98 37.92 8.40 -57.70
GDEF 17.35 -2.37 . 43.65 11.93 78.58
RS 7.09 7.75 2.90 3.42 3.17
G 20.17 19.85 21.57 9.80 18.75
M 5.0 2.93 3.75 4.49 4.16
T 1.014 1.014 1.014 1.014 1.233
KEYs GNP = real gross national product (% growth p.a.)
P = annual % increase in consumer price index
CB = current account balance (billions (Japan trillions)
of domestic currency units)
GDEF = central government budget-deficit (units as for
CB)
RS = sghort term interest rate (3 month Treasury Bills
or equivalent)
G = government current expenditures as % of GNP
M = rate of growth of money stock (Ml)
T = average tariff index (normalised at 1.00 for zero
tariff level)
NOTE: The non-US countries are constrained to operate a unified tariff

bilaterally with the Us.
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TABLE 3

AVERAGE NONCOOPERATIVE POLICY VALUES IN TUE ABSENCE OF TARIFFS, 1986-92.

CDN UK GER JAP USA

GNP 2.90 ‘ 3.14 3.22 3.45 1.87
)4 2,95 2.44 1.27 1.60 2.13
CB -7.86 -7.31 38.18 8.26 -66.42
GDEF 10.44 -2.517 42.26 12.07 75.82
RS 5.82 7.69 2.79 3.43 2.55
G 19.19 19.85 21.74 9.91 18.68
M 5.0 2.93 4.09 4.72 4.25

Symbols and Units as in Table 1.



TABLE 4

The Costs of a Tariff Xar and the Gains to Coordination

(a) Payoff Matrix for a Tariff War
Outcomes of GER, JAP, USA respectively
USA :
No Tariff Tariff
No Tariff 142.03, 35.065, 177.50 135.09, 31.38, 171.48
Non-US:
Tariff 149.23, 33.09, 163.19 139.86, 30.98, 155,16
{b) Costs of Tariff War and Gains to Cooperation
NASH CooP Compared to Nash/Free Trade
(v ci ey - (approx. % GNP growth equivalents):
PR ’
Gains/ Gatns Gains
Losses from from
Free Tariff Coop Coop in Tariff Cooperation Cooperatfon
Trade War (Mo Tariffs) (Tariffs) War (No Tariffs) with Tariffs

CON 29.74 96.59 29.49 74.20 -4.37 .27 2.53
UK 17.03 15.88 15.94 15.25 + .57 .56 .42
GER 142.03 139.86 131.98 131.24 + .56 1.20 1.11
JAP 35.06 30.98 27.98 27.46 + .76 1.01 J1
USA 177.50 155.16 175.72 148.74 +2.53 J1 1.35
N.B. The Nash Bargaining Solution is used to compute the Cooperative Solutions here, with

weights (a,) on the national objectives of 0.2 for Canada, 0.2 for UK, 0.15 for Germany,
0.2 for Japan, and 0.25 for the US.
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The Nash bargain

TABLE 7

Cooperative Policy Outcomes with Tariffs,

Averages over 1986-92 :

aj= 0.05 (CON), 0.2 (UK), 0.15 (GER),

0.3 (JAP), 0.3 (USA).

UK

CDN GER JAP - USA .
GNP 3.69 3.19 3.03 3.22 1.72
P 3.85 2.65 1.07 1.60 2.60
CB -12.77 -6.59 34.62 8.34 -56.78
GD 18.56 -1.24 47.73 11.63 80.14
RS 7.03 7.91 3.29 3.46 3.24

20.50 20.02 21.68 9.66 18.78

5.0 2.83 2.94 4.25 3.79
T 0.941 0.941 0.941 0.941 1.236




TABLE 8

The Nash bargain Cooperative Outcomes without Tariffs

Averages 1986-92

National welights 0.2, 0.2, 0.15, 0.2, 0.25 as in table 4.

CDN UK GER JAP USA
GNP 3.06 3.16 3.08 3.32 2.00
P 2.87 2.59 0.97 1.59 2.03
CB -8.08 -6.76 35.29 8.43 -67.89
GD 11.16 -1.30 46.68 11.45 78.72
RS 6.03 7.90 3.25 3.49 2.69
G 19.34 20.02 21.75 9.70 18.76

5.0 2.81 2.96 - 4.36 4.01




TABLE 9
SUMMARY OF THE EXCUANGE RATE CUANGES

Actual Yalue Calculated Average Final Policy Strategy
in 1985 Yalue for Value for Yalue in
1986 1986-92 1992

Us $/¢ $ .73 .73 .15 .69
Us $/€ 1.28 1.65 2.41 2.71 i
DM/US § 2.94 1.97 1.42 1.29 Nash + Tariff
Y/US $ 238.6 150.3 108.3 94.1
us $/c $ .73 .73 .78 .76
us $/¢ 1.28 1.59 2.27 2.60
DM/US § 2.94 2.00 1.43 1.26 i Coop + Tariff
Y/US $ 238.6 154.8 113.7 97.6
Us §/Cc § .73 .13 77 .76
Us $/¢ 1.28 1.66 2.48 2.84 '
DH/US $ 2.9 1.96 1.40 1.28 Nash - No Tariff
Y/US § 238.6 156.2 110.8 94.9
us $/c $ .73 .73 77 .76
Us $/t 1.28 1.61 2.371 2.77‘5 Coop - No Tariff
DM/US § 2.94 1.99 1.39 1.20
Y/US § 238.6 153.8 110.3 92.33
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APPENDIX A. The Idcal Policy Valucs (1986—92)

’

Policy

Variable Canada - UK Germany Japan us
GNP 4.0 1.0 4.0 9.0
P 2.0 2.0 1.0 1.0 2.0
Targets: cB o 0 o 0 o
G 20,0 . 20.0 20.0 9.0 20.0/18.0")
Instruments: 5.0 3.0 3.0 3.0 3.0

Hey:

T 1.0 1.0 1.9 1.0 1.0

Legend:

GNP = real gross rational product (% growth p.a.)

p
cB

annual % increase in consumer price index

current account balance (billions of domestic currency,
trillions for Japan

central governwent budget deficit (units as for CB)
government current expenditures as 7 of GNP

rate of growth of money stock (Mi)

average tariff index (normalised at 1.00 for zero tariff

The annual figures are 20.0, 19.6, 19.2, 18.9, 18.6, 18.3,

leup )

18.0



The Objective Function Weights 198692

Policy Canada UK Germany Japan us
Variable .
GNP 1.0 1.0 2.0 2.0 1.0
P 1.0 1.0 2.0 1.0- 1.0
Targets: cB 0.08 0.05 0.2l .01 ©.0035/0.21"
GDEF 0.01 0.01 0.0l 0.01 0.0035/0.01°
G 1.9 1.9 1.9 1.0 2.0
Instruments: o 1.0 1.0 1.0 1.2 1.9
b h b

T 100/30 100/30b 100/30 190/30 . 30.0

a) The annual figures are: .0035, .05, .e0?7, .ot, .0!, .vl, .0l
b) The annual figures are: 100, 100, 1oo, 30, 30, 30, 39

The baseline trajectories used for linearising the model in the multiplier calculations
is just the baseline simulation (central projection) of the MCM model described in
Edison et al (1987). The 1956 and early 1987 figures are historical, but for the
second half of 1987 to 1992 forecasts obtained from the OECD Economic Outlook
(1986) are used as far as they go and those figures extrapolated on where no
forecasts have been published. This bascline gives-the kind of model—free projection
of the main aggregates which would be available to policy makers, at the start of

the exercise when they Lave to make up their minds about protectionism and the
strategy they wish to follow.



The Main Solutions in Detail (see Tables 1, 3, 8, 9)
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No Coo PERATION , No TARIFES

Optimal Strategies for player: CDN
PREDICTED TVARCETS : -

IR S o derl GURR Said iR
. 5 ~"Y

N A I TN ¥ Ty

- e g -
.. 3 L

19864. 00 19987. 00 1968. 00 1989. 00 1990
CCNP 1. 762%0 J. 168216 3.07777 3.0776D 3. 11864 0
ccel 3. 72647 J. 40029 2.83409 2. 256147 2. 43780
an -6. 20039 =-7.97374 -8. 661456 -8. 82210 -0. 492867
CCDEF 11.4%620 8, 86797 7. 43991 10. 9843 11. 846460
OPTIMISED INSTRUMENTS : -
’ 1984, 00 1987. 00 19688. 00 1969. 00 1990. 00
co 18. 9362 18. 2620 19, 2264 19. 39231 19. 9837
cH 3. 00000 3. 00000 3. 00000 3. 00000 3. 00000
Optimal Btrategies for player: UM
" PREDICTED TARCETS :-
1984, 00 1987. 00 1988. 00 1909. 00 1990. 00
ECNP 2. 99936 3. 91032 J3.02713 2. 764681 J. 00304
ECPrI 2. 910861 1. BA234 J. 137882, 2. 43427 2. 134619
ECD -J. 83437 -3. 83808 -8. 02803’ -9.31832 -8. 63960
EGDEF 3. 74074 3. 00058 0. 844087 -1.52184 -9, 21682
OPTIMISED INSTRUMENTS : -
1984. 00 1987, 00 19848. 00 1989. 00 1990. 00
EC 19. 3101 19. 35403 19. 7193 19.9170 20. 0824
EM * 2.00932 2. 379121 2. 83646 3. 137239 2. 98664
Optimal Strategies for player: CER
PREDICTED TARGETS : - ) -
1986, 00 1987. 00 1988. 00 19689 00 1990. 00
GCNP 418112 J. 20978 3. 02641 3. 10390 3. 10048
GCP1 -2. 37983 ~0. 393632 0. 913463 1. 50230 @ 33983
cco &7.1170 8. 64692 43, 8766 34. 9148 29. 2838
GCDEF 24. 0139 36. 4660 45, 1664 49. 1002 446. 1388
OPTIMISED INSTRUMENTS : -
1984. 00 1967. 00 19688. 00 © 1989. 00 19%0. 00
-]} 21. 4538 21.7418 21.713% 21.8003 21. 7193
oM 2. 36370 3. 33816 3. 832368 4.76118 4, 98834
Optimal Strategies for player: JP
PREDICTED TARGCETS :@ -~
990. 00
1984. 00 1987. 00 1988. 00 1989. 00 1
JCNP 1. 05663 3. 39109 3.61472 J. 89472 4.24:3
JerPt ~0. 260777 -0.172817 1. 66063 2.09283 2. 43272
JCD 12. 8381 9. 43311 8. 07303 9. 0683%% . 6.97?33
JGDEF 12. J220 11,4333 10, 9379 11. 9519 - 12. 1203
OPTIMISED INSTRUMENTS @ - ~
B 1986, 00 1967. 00 1998, 00 1989. 00 1990. 00
Je 10. 3329 9.80724 9.51073 9. 90389 9.94346
g 3. 87301 S, J0784 4, 90362 4,.74086 4.383%39
Dptima) GBtrategies for player: US
PREDICTED TARGETS :~—
1984. 00 1987. 00 1968. 00 1989. 00 1990. 00
UGNP 0.337263 1. 32381 1.96417 1. 80459 2. 18670
ucel 1. 96150 3. 332%8 3. 00386 2.19702 1. 74244
uce * ~109.016 -1135. 978 =91, 9860 -460. 6642 -47.2822
UGDEF 147. 656 38. 1086 3. 6032 &3. 2886 &6, 5349
OPTIMIBED INSTRUMENTS : -
990. 00
19946, 00 1987. 00 1968. 00 1989. 00 1
ve 18, 2290 18, R84 19, %2 10. 6762 19. 7619
un 8. 16719 9. 13840 4. 63293 \4.]8!’9 3. 06736

1991. 00
2. 96678
2. 7J800
~-7.73682
11.7163

1991. 00
19.3822
3. 00000

1991. 00
3. 24370
2. 16930
-6. 8743
-8. 98703

1991. 00
20. 0997
3.01667

1991. 00
313302
J. 144697
21. 6823
47.2739

1991. 00
21. 9164
4. 90140

1991. 00
41322
2. 674669
&. 47424
2.9%14

1991. 00

9. 92607
4, 08307

1991. 00

2 43387
1.36089
-28. B4a0B
70.8778

1991. 00
19, 1211
2. 34123

1992. 00
J. 08930
J.21108
=7. 06064
10. 9759

1992. 00
19. 6470
3. 00000

1992. 00
J. 44792
?.3094)
~8. 61404
-11.8774

1992. 0C
20. 1049
3. 09466

1992. 00
2.67199
J. 92303
14 6891
47. 6650

1992. OC
21. 8321
4.41140

1992. 0
3. 84832
2 80132
9.93732
131333

1992. ¢
? 93919
J.7430%

1992. 00
2.81577
1 11637

-11 1632

68. 64634

1992 00
19 2242
2. 19022



Optimal Btrategies for player: CON
) ,

-~
PREDICTED TAROETS : -

! 1786, 00 1987. 00 1988. 00
! cone 3.318% 4. 33334 3. 68823
ccrt 4. 09212 4, 13936 4,.37132
© cen -11, 9861 -13. 5079 ~13.8649
-t CQDEF 17. 9244 14. 9631 14, 2739
.
i OPTIMISED INSTRUMENTS : =
' 1986. 00 1987. 00 1v88. 00
: co 20. 4371 20. 0397 20. 4213
cn '3, 00000 3. 00000 . 00000
Optimal Strategies for player: W
1
| PREDICTED TARQETS :—
)
i 1966. 00 1967. 00 1988. 00
EONP 2. 96224 3, 31733 3. 03942
werl 2.v7071 1. 9329¢ 3. 24036
(4] ~3. 74304 -3. 69971 =7. 76493
EODEF 9. 38361 2.77%03 0. 837849
*]  OPTIMISBED INSTRUMENTS : = )
il 1986. 00 1967. 00 " 1988. 00
b €C 17. 9626 19. 3376 19. 7342
;i [ 1] 2. 94872 2. 62679 2.877%7
l._l
Optimel Strategies for player: CER
N PREDICTED VTARCETS :=~
1986. 00 1987. 00 1968. 00
GGNP 2.97774 3. 03300 2. 62234
1431 -2. 24733 -0. 439246 0. 903484
. oco 68, 9383 99, 2426 45. 2783
GGDEF 23. 9089 36. 0747 47. %616
1 OPTIMISED INSTRUMENTS : - -
I 1986. 00 1987. 00 1988. 00
| co 21. 2810 21. 9343 21. 4991
on 2. 31446 3.27703 3.91%36
Optimal Btrateglies for player: P
PREDICTED TARCKTS : =
- 1986. 00 1987. 00 1968. 00
. JCNP 1. 32564 2. 99633 3.03373
‘. JePt -0. 134444 -0. 637722€-0% - 1. 68307
. JeB 12. 4301 9. 23271 9. 14401
JGDEF 13. 0038 11. 6062 10. 9944
OPTIMISED INSTRUMENTS : =~
1986. 00 1987. 00 1998. 00
Je 10. 3934 9.70916 9. 30283
N 9. 49460 4. 97346 4. 33936
Noa - US la.‘:»{(r:—
) 1986. 00 1987, 00 1968. 00
. F1 0, 983103 0. 993684 1. 00494
Optimal Strategies for plaeyer: US
PREDICTED TARGETS : -
oi 1986. 00 1987. 00 1988. 00
' UGNP 0. 426779€-014 . 22640 1. 646868
- ucet 2. 39824 4.04415 3.72%%0
| uco C =93 4739 -104. 166 - -B1. 4482
| UGDEF v 139.429 56. 2439 36. 2634
]
] orvinied INSTRUMENTS : -
1906, 00 1967. 00 1988. 00
vo 18. 0906 19. 2612 18, 3330
un 1. 4, 71601 " 1N

v |3 Ll i

' t'"Vmﬁrﬁﬁﬂ vqynnfp"iwﬂwmed "17F'1‘“"""‘IV' 1 |

No CoOPEKAT,oN , TARIFE SoluTion

1989. 00
3. 30923
4. 70423

-1J. 6238

18. 8499

19689. 00

20. 4649
3. 00000

1989. 00
2. 82944
2. 36739
-0. 97866
~1.23409

1989. 00
19. 9177
J. 13938

1989, 00
2. 31700
1. 32424
J4. 9064
30. 7648

1989. 00
1. 32681
4.07346

196%. 00
3. 43316
2. 02336
8. 32333
11.7811

1989. 00
9. 67970
4. 43307

1989. 00
1.0J992

1989. 00
1. 64870
3. 08044
-51. 1163
69. 6013

1989. 00
18. 8379

A 1en
1,04

1990. 00
J.18019
9.77118

-11.9786
18. 6243

1990. 00
20.0173
3. 00000

1990. 00
J. 06396
2. 24492
-8. 33102
-4. 61180

1990. OU
20. 0389
2. 97090

1990. 00
2.8713%6
2. 13270
27. 8227
49. 1078

1990. 00

21. 6083
4. 437466

1990. 00
4.13843
2. 28470
7. 17341
12. 0270

1990. 00

9. 86610
4. 24604

1990. 00
1. 03098

1990. 00
2 10231
2. 62869
-40. 1600
72. 2696

1990. 00
17. 1400

3. 28034
L,a71e4

1991.00
J. 36501
b. 97499
-11.210]
19. 0627

1991. 00

20. 0743
3. 00000

1991. 00
J. 29928
2.22132
-0. 43329
-8. 278683

1991. 00
20. 0630
2. 99082

1991. 00
3. 12960
2. 92478
20. 7390
48. 1438

1991. 00
21. 7346
4. 62376

1991. 00
4. 13347
2. 30932
é&.77307
11,9961

1991. 00
9.73611
J. 92348

1991. 00
1. 02632

1991. 00
< 4413}
2 16004
-22. 1120
76. 6819

1991. 00
19 2326
g T8N

1. 16891

1992. 00
J. 39990
8. 292460
~9. 36416
17. 6900

1992. 00

19. 7503
3. 00000

1992.00°
3. 36407 .
2. 44922
-7.90118
-11. 4086

1992. 00
20. 0644
J. 06933

1992. 00
2 75348
J 36770
11 3eet
30. 0064

1992. 00
21.7726
3. 99827

1{992. 00
4 11339
2. 63404
6. 08690
12. 1270

1992. 00
9.70201
J. 58842 -

1992. 00
1.01911

1992. 00
2. 74761
1.4616887
=10 4493
79. 4030

1992. 00
19. 3009
2. %6479

0 ameai




