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IN 1971, Robert Mundell proposed a stunning solution to the three
problems then affecting the U.S. economy: high inflation, high unemployment, and a weak currency. His essay The Dollar and the Policy
Mix: 1971, from which I borrow my own title, called for a policy of
fiscal expansion and monetary contraction. I Mundell argued that applying this policy mix, which has recently been derided as driving with one
foot on the gas and one on the brakes, would extract the comparative
advantage of the two instruments. In Mundell's view, formalized in his
famous "assignment problem" for policy instruments, fiscal policy has
a larger effect on output than on prices, while monetary policy affects
prices more than output. Therefore, fiscal policy should be "assigned"
to the output target and monetary policy to the price level target.2
Ostensibly, the policy mix of fiscal expansion and monetary contraction

This work is based on an ongoing project of the author with Gilles Oudiz and Warwick
McKibbin. I thank Warwick McKibbin for unflagging efforts in the face of tight deadlines
and for useful comments throughout. I also thank Wing T. Woo for helpful discussion and
for providing some of the data used in the empirical analysis.
1. Robert A. Mundell, The Dollar and the Policy Mix: 1971, Essays in International
Finance, 85 (Princeton University, International Finance Section, May 1971). Mundell
argued on page 24 that "the correct policy mix is based onfiscal ease to get more production
out of the economy, in combination with monetary, r-estraintto stop inflation." (Emphasis
in original.)
2. Ibid., p. 17. To quote Mundell: "Monetary policy has its comparative advantage in
controlling inflation and the balance of payments, and should be reserved for that purpose.
Financial instruments [that is, money] shoulld be allocated to financial targets; real
instrulments[that is, fiscal policy] to real targets. " (Emphasis in original.)
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can work to raise output and cut prices, or at least slow inflation, at the
same time. And both sides of the mix, asserted Mundell, would act to
strengthen the currency, by raising interest rates and drawing in foreign
capital. In 1971, it should be remembered, the dollar was tied to other
currencies through fixed exchange rates and was under strong downward
pressure, which forced a devaluation in mid-year.
One assertion of the 1971 essay that was considered surprising at the
time was the notion that fiscal expansion could strengthen the currency.
The traditional remedy for balance of payments difficulties under fixed
exchange rates was a fiscal contraction, not an expansion. Mundell's
own earlier work, however, had turned this idea upside down, at least
as a short-run proposition. In his famous 1962 essay, "The Appropriate
Use of Monetary and Fiscal Policy for Internal and External Stability,"
Mundell pointed out that in a world of high capital mobility, a bondfinanced fiscal expansion would raise home interest rates, and attract
more than enough foreign capital at the initial exchange riate to finance
the current account deficit caused by the expansion.3 Under fixed
exchange rates the central bank would gain foreign reserves, while under
flexible rates the currency would appreciate. In Mundeil's model, the
traditional argument that fiscal expansion weakens the currency in the
short run is correct only if at least one of the following conditions holds:
there is low international capital mobility, or the fiscal expansion is
money financed, in which case the currency tends to weaken even with
high capital mobility. Of course, Mundell's argument that fiscal expansion would strengthen the currency has become commonplace in the
United States in the policy debate of the past two years. It is still regarded
as dubious, however, by most European economists when applied to
the effects of fiscal expansion in their own economies.
Mundell's policy advice was not pursued in 1971 or 1972. Instead, the
Federal Reserve Board embarked on one of the most aggressively
expansionary policy episodes in its history. In the event, the dollar was
battered, losing 19 percent in value relative to a basket of currencies
between July 1971and March 1973.4 During the past four years, however,
3. Robert A. Mundell, "The Appropriate Use of Monetary and Fiscal Policy for
Internal and External Stability," IMF Staff Papers, vol. 9 (March 1962), pp. 70-79.
4. Throughout the paper the weighted-average exchange rate is the Multilateral
Exchange Rate Model index of effective exchange riates, as calculated by the International
Monetary Fund.
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Mundell's experiment has been tried, probably more vigorously than he
himself envisioned. Since 1981, the Reagan administration has pursued
a course of large budget deficits, while the Federal Reserve Board has
maintained a path of generally declining money growth rates. The
macroeconomic results have in many ways been in accord with Mundell' s
analysis: a sharp rise in the dollar, apparently caused by a capital inflow
attracted to high U.S. interest rates; a sharp drop in inflation; and an
average rate of growth during 1981-84, composed of a sharp recession
in 1982, followed by a vigorous recovery. A major side effect of the
policy mix has been the worsening of the U.S. trade and current account
positions, with both measures of external deficits reaching a proportion
of GNP unprecedented in this century for the United States.
This paper asks the following question: has the macroeconomic
performance since 1981 vindicated the Mundell-Reagan mix of fiscal
expansion and monetary contraction? And if so, what then are the
implications for the appropriate path of budget deficit reductions and
monetary policy in the coming years? The major question to be asked is
whether the policy mix has reduced the "sacrifice ratio," measured as
the amount of GNP losses incurred in order to reduce the inflation that
the Reagan administration inherited in 1981. To answer this question, I
will look at the disinflation to date, as well as the future prospects for
inflation, especially in view of the likelihood of a dollar depreciation.
My own analysis of the policy mix will stress the differential effects
of monetary and fiscal policy on the value of the dollar, and thus on
imported inflation. It is important to note, though, that there are many
other reasons why monetary and fiscal policies might have different
effects on inflation and output that would justify the use of a particular
policy mix. Mundell, in fact, had additional mechanisms in mind in 1971,
some in line with the views of today's supply-siders. He suggested that
tax cuts stimulate output and reduce prices by increasing aggregate
supply relative to aggregate demand. He also argued that money is, at
best, neutral with respect to output except in the very short run; at
worst, a money expansion may be contractionary, Mundell contended,
because of nonneutralities in the tax system. Thus the policy mix that I
will stress is actually based more on Mundell vintage 1962 than Mundell
vintage 1971. Other mechanisms that might argue in favor of the
Mundellian mix of fiscal expansion and monetary contraction in the
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process of disinflation are ignored henceforth.5 The variety of the
arguments in favor of a particular mix for disinflation stands in contrast
with the rather simple textbook case in which output levels and past
inflation alone determine current inflation. In those models, any mix of
monetary and fiscal policy that yields a given output level has the same
inflationary consequences. James Tobin has labeled such models as
"funnel models," since the macroeconomic policies are funneled into
output without any direct or differential effects on prices.
Among the questions examined in the paper, the following bear
especially upon the exchange rate:
-Has the strong dollar contributed to the post-1980 disinflation,
taking as given the overall level of GNP or unemployment in the
economy, and if so, by a quantitatively important amount?
-Can the policy mix plausibly explain the movements in the value of
the currency?
-Does the expected large real depreciation of the dollar, which could
reverse the appreciation of the past four years, threaten to undo the
benefits so far achieved by means of a strong dollar?
-In view of the expected depreciation in the value of the dollar, does
the policy mix viewed from beginning to "end," if and when the dollar
falls, make sense as an anti-inflationary strategy?
-Are such side effects on the U.S. economy of the strong dollar as
the squeeze on tradables and the rise in U.S. foreign indebtedness too
costly to justify the choice of policy mix?
-Are U.S. gains from the policy mix balanced by losses in the rest
of the world, so that the policies are in fact beggar-thy-neighbor?
Questions about the longer term aspects of the policy mix are
especially important in view of the fact that Mundell's arguments were
based on short-run models that do not make allowance for the long-term
effects of current account deficits and budget deficits. Notably, Mundell's canonical model of fiscal expansion under flexible rates allows for
an "equilibrium" in which a country has an appreciated exchange rate
and a current account deficit forever. More recent models have shown
5. For example, even in a closed economy, the high interest rate effects of the
Mundellian mix could cause primary commodity prices to fall if inventories are de-stocked
in response to the interest rates. Such a decline in inventories would provide a temporary,
favorable "supply shock" to the economy, which could feed through to lower prices and
wages.
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that when the short-run effects of fiscal policy include a currency
appreciation, the long-term effects typically involve depreciation.6 The
weaker long-run value of the currency helps to generate a trade account
surplus that is used, in the long run, to service the external debt
accuraulated in the period of currency appreciation. Given that the
benefits of the strong dollar may be lost over time, does the Mundellian
strategy make sense when viewed over a reasonably long time horizon?
To be clear about purposes, one disclaimer should be made at the
outset. Though I will analyze the current U.S. policy mix from the point
of view of dynamic policy optimization, I do not want to pretend that
the mix has been designed primarily, or at all, with the exchange rate
arguments in mind. Indeed, the notion of inexpensive disinflation through
currency appreciation was rarely, if ever, explicitly stated in 1981 as an
argument on behalf of the Reagan tax cuts, though more recently the
president has explicitly defended the strong dollar on these grounds.
Supply-side advocates often rejected the demand-stimulus arguments
that underlie many of my findings. My own view of the "design" of the
policy mix is more Darwinian. Tax cut advocates did explicitly endorse
the argument that a debt-financed fiscal expansion need not be inflationary, but they probably did not anticipate the enormous currency appreciation, and its anti-inflationary benefits, that would follow from the
policy. However, once the noninflationary recovery got under way, the
short-term success of the policy mix became evident, and the pressure
to expand money or to contract the budget deficits was eliminated. Even
if the policymakers fell onto a desirable path accidentally, the staying
power of the strategy has resulted from the short-term, if not long-term,
benefits that it is yielding.
The main finding of the paper is that the Mundell policy mix reduces
the sacrifice ratio in the short run, but increases it in the long run. In the
United States, the exchange appreciation has reduced inflation by 2 to 3
percentage points as of 1984. Given the strong likelihood of a depreciation
of the dollar, those 2 to 3 points, and even more, will likely be lost in the
future. Because of the foreign debt that the U.S. economy will accumulate in coming years, the eventual decline of the dollar, in real terms,
6. See, for example, Rudiger Dornbusch and Stanley Fischer, "Exchange Rates and
the Current Account," American Economic Reiviewi, vol. 70 (December 1980), pp. 96071; Jeffrey Sachs and Charles Wyplosz, "Real Exchange Rate Effects of Fiscal Policy,"
Working Paper 1255 (National Bureau of Economic Research, January 1984).
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will likely exceed the appreciation since 1980. As I discuss later, the
welfare calculus suggests that choosing a low sacrifice ratio in the short
term for a higher long-run sacrifice ratio makes sense when there is a
perceived need for a rapid reduction of a high initial inflation, which
tends to be the case when inflation has rapidly rising marginal social
costs.
The paper has four sections. The first examines the pattern of dollar
appreciation and makes some estimates of its disinflationary consequences. The second section looks at the prospects for future movements
in the dollar and projects future inflationary consequences from dollar
depreciation. In the third section, I use a medium-scale structural model
to assess the linkages between movements of the dollar and the underlying policy mix. I also examine the arguments for and against the Mundellian strategy from the point of view of dynamic policy optimization,
first from the narrow U.S. point of view, and then from that of the world
economy as a whole. The fourth section examines some of the risks in
the current situation, particularly a sharp depreciation of the dollar.

The Value of the Dollar and the DisinflationProcess
Figure 1 and table 1 document the remarkable movements in the value
of the dollar over the past eight years, using, as does the rest of the
paper, the following conventions for exchange rates. The dollar is
measured in terms of the number of units of foreign currency that it
purchases; a rise in the index therefore indicates appreciation. "Effective" rates indicate dollar values relative to a basket of currencies.
"Real" exchange rates are nominal rates multiplied by a U.S. price
index and divided by a comparable effective foreign price index. The
real exchange rate may be thought of as the price of U.S. goods relative
to foreign goods, with both expressed in a common currency. A rise in
U.S. relative prices is termed a real appreciation of the dollar. As can be
seen in both figure 1 and table 1, the nominal effective exchange rate
appreciated by about 34 percent from 1976:4 to 1984:4, and by 50 percent
from 1980:4 to 1984:4, using the International Monetary Fund's Multilateral Exchange Rate Model (MERM) to provide a weighted effective
exchange rate for the U.S. dollar. The last quarter of 1980 will be the
starting point for most of the analysis, since it marks the coming to power
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Figure 1. The Effective Dollar Exchange Rate, 1976:4-1984:3a
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a. Effective nominal rate is the IMF Multilateral Exchange Rate Model index; real rate is the relative wholesale
price index for manufacturing.

of the Reagan administration and the beginning of the Mundellian policy
shift. In real terms, the appreciation has been equally dramatic, with
increases during 1980:4-1984:3 of about 38 percent when measured by
wholesale prices, 48 percent when measured by relative unit labor costs,
and 39 percent when measured by relative consumer price indexes.
Table 1 also shows the changes in the dollar relative to the major
currencies. Note its sharp real appreciation relative to European currencies and the smaller appreciation relative to the Japanese yen. In fact,
the yen itself has appreciated relative to a basket of currencies since
1980:4, a point that is sometimes ignored in assertions that the Japanese
authorities have unfairly caused a yen depreciation.
The upward movement in the dollar began almost precisely upon
Reagan's election victory in November 1980. Later, I will argue that the
fiscal expansion since 1981 (anticipated after November 1980) has been
a major factor in the currency appreciation. As documented by Olivier
J. Blanchard and Lawrence H. Summers, the fiscal expansion in the
United States has been accompanied by a fiscal contraction in the
economies of other Organization for Economic Cooperation and Devel-
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Table 1. Appreciation of the U.S. Dollar: 1976:4-1984:4a
Percent
Appreciation to 1984:4
Nominal
Country or aggregate
Effective multilateral exchange rate
Bilateral exchange rate
Canada
France
Germany
Italy
Japan
United Kingdom

From
1976:4

Real

From
1980:4

From
1976:4

From
1980:4

34.4

50.0

28.8

37.8b

32.9
87.8
26.8
119.1
- 16.2
35.8

11.4
111.8
59.7
108.6
16.8
96.2

16.0
50.0
51.3

1.5
51.8
50.2

32.9b

42.9b

12.6

29.3

3.8b

58.5b

Source: All data are from International Monetary Fund, ltiternationatilFinancial Statistics. various issues.
a. Data are quarterly averages. The effective multilateral nominal rate is the MERM index (series amx). The
effective multilateral real rate is the IMF measure of relative wholesale prices for manufacturing, which are adjusted
by nominal exchange rates (series 63ey). The real bilateral rate is PEIP*, where P, P* are wholesale prices (series
63) in the United States and abroad, and E is the nominal bilateral rate (series rf) expressed as units of foreign
currency per U.S. dollar.
b. Appreciation to 1984:3.

opment (OECD) countries.7 In the period since 1980:4, the United States
and the other six large OECD economies have had a major success in
reducing inflation, but only the United States has reduced inflation and
achieved a vigorous recovery from the 1982 recession. In the European
countries, the inflation reduction has been accompanied by a protracted
and serious rise in unemployment. The evidence suggests that the extent
of recovery, or the change in unemployment since 1982, has been related
to the extent of fiscal expansion. Of course, other factors, such as the
flexibility in labor market adjustment, have also probably played a role
in the differential employment adjustment during the 1980s.
Without question, a significant part of the U.S. disinflation can be
attributed to the sharp recession from 1981:3 to 1982:4. According to
Robert J. Gordon's estimates in 1984, the cumulative GNP gap (output
loss relative to potential) during the recession was 9.9 percent of GNP.8
Since the end of the recession, the economy has remained significantly
below potential, with another 10.5 percent of cumulative GNP gap
7. Olivier J. Blanchard and Lawrence H. Summers, "Perspectives on High World
Real Interest Rates," BPEA, 2:1984, pp. 273-324.
8. Robert J. Gordon, "Unemployment and Potential Output in the 1980s," BPEA,
2:1984, pp. 537-64.
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between 1982:3 and 1984:4. These estimates make possible a rough
measure of the sacrifice ratio in the recent disinflation. The inflation
measure is the change in the personal consumption deflator of the
national income accounts. The pre-Reagan inflation rate is the quarterly change in 1980:4 at an annual rate, or 9.6 percent. The current
inflation rate is the quarterly rate for 1984:4, or 2.4 percent. The
cumulative gap is taken from Gordon's estimates of potential GNP, and
is measured from 1981:1 to 1984:4 to be 21.5 percent of output. The
sacrifice ratio is the cumulative gap divided by the slowdown in inflation,
or 21.5/(9.6 - 2.4), which equals 3.0. A similar measure results if the
slowdown in inflation is calculated using the inflation rates of the entire
years 1980 (10.2 percent) and 1984 (3.2 percent), and the same 21.5
percent cumulative output loss.
How does a sacrifice ratio of 3.0 compare with estimates that were
made before and during the disinflation of the past four years? As Stanley
Fischer has recently summarized, estimates of the ratio were surveyed
by Arthur M. Okun in 1978 and were found to be in the range of 6 to 18.9
Okun himself put the best guess at 10. On this basis, the outcome to
date has been significantly better than was forecast. This conclusion
holds up if the slowdown is measured using a "core" rate of inflation,
rather than actual inflation. The change in average hourly earnings in
nonfarm business (comparing 1984:4 with 1980:4), for example, results
in an even larger slowdown in inflation, and therefore a lower sacrifice
ratio of 2.9.
One reason why the sacrifice ratio, using the GNP gap, has been lower
than forecast is that the relationship between the GNP gap and aggregate
unemployment has apparently shifted since 1980 (that is, the coefficient
in Okun's law has changed). The cumulative "excess" unemployment
since 1980:4 (using 6 percent as the full-employment level) has been 10.8
percent, which is more than pre-1980 Okun's law equations would have
associated with the 21.5 percent output gap during the period since
1980:4.10An unemployment-based sacrifice ratio therefore yields 1.7,
which is below but close to the band of 2 to 6 that Okun surveyed in
9. See Stanley Fischer, "Real Balances, the Exchange Rate, and Indexation: Real
Variables in Disinflation, " Discussion Paper 1497(National Bureau of Economic Research,
November 1984.)
10. Okun used a multiplier of 3 to get the GNP gap from the unemployment rate.
Gordon's equation yields a multiplier of about 2.
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1978. Thus, on one measure-the output gap-the disinflation has been
much more rapid than was considered plausible in 1978, while on another
measure-the unemployment rate-the sacrifice ratio has been just
below the low end of the suggested range.
There are of course a number of possible reasons for the favorable
disinflation of the past four years. Rational expectations theory stresses
that sacrifice ratios may not be stable, and indeed may depend on the
policy regime. Perhaps Paul Volcker's nonaccommodative policies
generated a newly found credibility for the Federal Reserve, along the
lines urged by Phillip Cagan and William Fellner.II In George Perry's
terms, the wage norm may have shifted in a favorable direction because
of Reagan's resolve in firing Professional Air Traffic Controllers' Organization (PATCO) workers, or his apparent willingness to countenance
a deep recession in 1982, or other reasons.12 I believe, however, that
much of the reason is more prosaic, and not so optimistic for the long
run. Specifically, the strong dollar has played a major role in the
disinflation process. Gordon and Stephen King showed in 1982 that
allowing for such international influences as exchange rate effects,
foreign price effects, and food and oil prices on the U.S. price dynamics
reduces the estimated sacrifice ratio for the GNP gap from about 8.4 to
3, equal to the recent experience. 13 In the vector autoregressions in that
study, Gordon and King estimated the exchange rate appreciation effects
to be the natural consequence of tight monetary policies, and thereby
foresaw the relatively low cost to the recent disinflation. Their estimates
do not, however, very accurately capture the long-run depreciation of
the dollar that may now ensue. Thus, while their estimates were accurate
for the short term, they may prove too optimistic over the longer run, as
discussed later.
How plausible is it to assume that the strong dollar has played a major
role in the disinflation process? What is the best guess of its quantitative
significance to date? To answer these questions, I consider three types
of evidence: first, the existing range of estimates regarding the effects of
11. Phillip Cagan and William Fellner, "Tentative Lessons from the Recent Disinflationary Effort," BPEA, 2:1983, pp. 603-10.
12. See the wage norm concept in George L. Perry, "Inflation in Theory and Practice,"
BPEA, 1:1980, pp. 207-41.
13. Robert J. Gordon and Stephen R. King, "The Output Cost of Disinflation in
Traditional and Vector Autoregressive Models," BPEA, 1:1982, pp. 205-42.
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exchange rate changes on prices; second, estimates of the structural
channels through which the exchange rate can influence prices; and
third, a simulation model of the world economy, with a major block for
the United States in which the general equilibrium effects of U.S.
exchange rate changes can be considered.
EXCHANGE

RATES

AND

INFLATION

IN THE

UNITED

STATES

In a useful paper written in 1979, Peter Hooper and Barbara Lowrey
surveyed the literature on the effects of a dollar depreciation on U.S.
prices. 14 In most of the studies that they examine, a small model of wage
and price dynamics is estimated, with wage and price inflation a function
of output or unemployment, lagged inflation, changes in the exchange
rate, and foreign prices. In some of the models, the dollar price of oil is
held fixed when the depreciation is simulated, while in others, the dollar
price of oil is modeled endogenously, and is therefore affected by
exchange rate changes. In most cases, the studies investigate how wages
and prices are affected by an exogenous change in the exchange rate,
taking as given the path of output and the local currency prices of
manufacturing imports, for example, the deutsche mark price of West
German exports, the yen price of Japanese exports. The framework is a
useful one for this paper, since we will want to see how inflation is
affected by a change in policy mix that alters the exchange rate but not
output. By taking as given the local currency prices in the rest of the
OECD, however, the framework ignores the linkages from the U.S.
exchange rate to local currency prices abroad and back to U.S. import
prices. These linkages can be accounted for only in a global model, as
presented later. In the partial equilibrium exercises that Hooper and
Lowrey analyze, it is also crucial to assume that whatever are the shocks
altering the exchange rate, whether portfolio shifts or a change in mix of
fiscal and monetary policy, these shocks have no direct effect on prices
except as they work through output or the exchange rate itself.
Hooper and Lowrey reach the following conclusion:
The consensus estimate we propose ... is that a given 10 percent real dollar
depreciation,on a multilaterallyweighted average basis, will result in a 11/2
14. See Peter Hooper and Barbara Lowrey, "Impact of the Dollar Depreciation on the
U.S. Price Level: An Analytical Survey of Empirical Estimates," Staff Study 103 (Board
of Governors of the Federal Reserve System, April 1979.)
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percentincreasein consumerpricelevel, assuminganintermediatepolicy stance
[fixedGNP target]if oil importprices are not affected by the depreciation;and
it will result in a 13/4 percent increase if oil import prices rise by the same
proportion as nonoil prices in response to the depreciation. Given the time frame
of the various models considered, about half of the total impact is likely to take
place within one year of the depreciation and the remainder within two to three
years, although the timing of the oil price effects may be more variable because
of the discontinuity of OPEC pricing decisions.'5
In some of the studies, the price level effect of aboLut 12 percent in fact
represents the two- or three-year effect, with greater effects present if a
longer time interval is examined. This is true when the level change in
the exchange rate gets built into a persistent change in the inflation rate.
Note that persistent, even permanent, effects on inflation are logically
possible after a one-time level depreciation, since the policy authorities
are assumed to be holding real GNP fixed, and are therefore assumed in
the experiment to be fully accommodating any increases in the domestic
price level.
The estimates then are that the inflation rate is about 0.8 or 0.9
percentage point higher in each of the first two years after a 10 percent
depreciation (and equivalently, about 0.8 or 0.9 percentage point lower
in each year after a 10 percent appreciation), and perhaps somewhat
higher in later years as well. For purposes of illustration, let us assume
that the inflation rate is 0.3 percentage point higher in the third year, and
zero thereafter. Given the Hooper-Lowrey estimate of 13 points on the
consumer price index (CPI), divided evenly in the first two years, with a
third-year effect of 0.3 point added on, how important has the strong
dollar been for inflation in the period since 1980, taking the path of output
as given? Using the same data as in figure 1, the effective nominal
exchange rate appreciated 12.7 percent in 1981, 11.7 percent in 1982, 5.8

percent in 1983, and 7.9 percent in 1984. Applying the Hooper-Lowrey
consensus, with the assumed third-year effect we find the following
estimates of inflation (change in personal consumption deflator, in
percentage points) with and without the appreciation since 1980:
Actualinflation
Exchangerate effect
Inflationwith fixed
exchangerate since 1980
15. Ibid., pp. 51-52.

1981

1982

1983

1984

8.7
1.1

5.9
2.1

3.7
1.9

3.2
1.6

9.8

8.0

5.6

4.8
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Thus, a substantial effect of the exchange rate is indicated, though by no
means has the appreciation been the decisive factor, according to these
estimates. My own estimates, later on, will show a larger effect, basically
because I find the effect on inflation more persistent than implied here.
Several more recent estimates also imply a significant role for the
exchange rate in the recent disinflation. In their 1982 study, Gordon and
King consider the costs of disinflation under two alternative assumptions.
One is that the tight monetary policy underlying the disinflation causes
the dollar to appreciate, and thereby causes import prices and food and
fuel prices to fall relative to baseline. The other is that the exchange rate,
import prices, and food and fuel prices are unchanged by the path of
disinflation.16 In the first case, the authors estimate a sacrifice ratio of
3.0, that is, a 3 percent loss in output for each 1 percentage point
reduction in inflation. In the case where the foreign variables are
exogenous, the sacrifice ratio rises to 8.4. Dornbusch and Fischer have
recently offered some estimates of the role of the exchange rate appreciation since 1980.17Their study is novel in allowing for a direct effect of
exchange rate movements on wage settlements, above and beyond any
indirect effects via consumer prices or output. The argument is that a
strong dollar raises domestic labor costs relative to foreign labor costs,
and thereby increases the pressure on domestic firms in the tradables
sector to limit costs. Since this effect is presumed to hold at a given level
of total output or employment, Dornbusch and Fischer appear to be
arguing that the combination of a weak tradables sector and a strong
nontradables sector is less inflationary than the reverse situation. They
estimate that a 10 percent depreciation of the dollar, at given aggregate
output levels, causes a 2.1 percentage point increase in prices over a
two-year period. These estimates are higher than those reported by
Hooper and Lowrey, perhaps because of the wage effect, though they
might have been higher still, since Dornbusch and Fischer do not allow
for any effect of exchange rate changes on the rate of change of oil and
gas prices.
Finally, there are estimates from large-scale econometric models,
such as the OECD interlink model or the Federal Reserve Board's
16. Gordon and King, "The Output Cost of Disinflation."
17. Rudiger Dornbusch and Stanley Fischer, "The Open Economy: Implications for
Monetary and Fiscal Policy," Working Paper 1422 (National Bureau of Economic
Research, August 1984).
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Multicountry Model (MCM). Recent simulations on the MCM yield
much smaller estimates of the effects of the exchange rate appreciation. 18
Note that the numbers shown below are for fourth quarter over fourth
quarter CPI inflation rates (in percentage points):
Exchangerate effect
EXCHANGE

RATE

EFFECTS

1981

1982

1983

0.6

1.1

1.2

ON INFLATION

I now turn to my own structural estimates of the role of the dollar
appreciation. There are several possible channels through which exchange rate changes may affect domestic wage and price formation.
Most simply, at unchanged foreign currency costs of production, an
exchange rate change should affect the domestic currency price of
foreign imports. I term this the "direct" effect. In turn, changes in
foreign import prices will affect consumer prices directly if the imports
are consumergoods, orindirectly if the imports are inputs into production
of consumer goods. As many analysts have noted, however, a change in
exchange rates for given levels of foreign wages and prices may be used
by foreign producers to expand profit margins on sales to the United
States (in which case import prices in dollars do not change), instead of
to cut prices in dollar terms (which preserves an unchanged markup over
foreign costs). In general, a change in the exchange rate appears to cause
a less than proportional change in import prices in the short run, as
foreign producers react to the exchange rate change both by lowering
prices and by expanding their markup over local currency costs.
A second possible effect comes as domestic producers react to lower
import prices by cutting their own prices and profit margins. Even at
unchanged domestic costs, domestic producers may cut prices and be
forced, by reduced profit margins, to withdraw output supply, in view
of lower competitors' prices. If this effect is important, the size of the
exchange rate effect on consumer prices will be given not by the direct
weight of imports in the price index, but by the weight of all highly
tradable goods, including imports, exports, and import-competing home
goods, in the price index. I term this the "competitiveness" effect.
18. Peter Hooper, "The Macroeconomic Effects of Exchange Rate Changes: Some
Quantitative Estimates" (Board of Governors of the Federal Reserve System, April 1984),
table 5.
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There are at least two areas where the competitiveness effect surely
applies. The impact of changes in world oil prices on the CPI is far higher
than is indicated by the share of oil imports in consumption expenditure,
since domestic producers must adjust their prices to shifts in world
prices. As the United States produces roughly half of its petroleum
consumption, the impact of changes in the world price of oil on the CPI
might be roughly twice as large as the import share. A second area where
the effect applies is in food. The CPI weight of food is of course far
higher than the import component alone, since the United States produces the great bulk of its food consumption. Since world market prices
have an important effect on domestic food prices, a given exchange rate
change might show up in consumer prices with a far larger impact than
the direct import share of food would predict. I stress below, moreover,
that even though oil and many foods in international trade are priced in
dollars, exchange rate changes should still be expected to have a large
effect on dollar prices of those commodities. Where the competitiveness
effect is harder to observe is in the area of rmlanufactured
goods. Wing T.
Woo has recently argued that for manufactured goods, competitiveness
effects are small, if not negligible. 19Others too have found small, though
significant, competitiveness effects for U.S. manufacturing.20
The "direct" and "competitiveness" effects will have a large impact
on inflation only if changes in the CPI subsequently get built into wage
dynamics. Merchandise imports are only about 9 percent of GNP, and
are probably about the same direct share in the CPI, including the passthrough of imported intermediate product prices into final output. Even
increasing this weight through competitive effects in food, fuel, and
other goods to give a 15 percent weight to foreign prices in the CPI (a
little larger than the estimate below), a 40 percent appreciation of the
dollar would not have overwhelming inflation consequences, especially
when spread out over several years. Suppose that each 1 percent
appreciation results in a 0.75 percent drop in import prices, as in our
estimates below. Then a 40 percent appreciation, spread out over four
years, causes import price inflation to be about 7.5 percentage points
(40/4 x 0.75) higher per year. With a CPI weight of 0.15, the inflation
19. Wing T. Woo, 'Exchange Rates and the Prices of Nonfood, Nonfuel Products,"
BPEA, 2:1984, pp. 511-30.
20. See Dean A. DeRosa and Morris Goldstein, "Import Discipline in the U.S.
Manufacturing Sector" IMF Staff Papers, vol. 28 (September 1981), pp. 600-34.
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effect of the appreciation would be about 1.1 percentage points per year.
Since the overall reduction in inflation was about 7 percentage points by
1984, the exchange rate role would not have been large.
However, if the changes in the CPI get built into wage inflation, we
can dramatically increase the inflation effect imputed to the dollar
appreciation. Suppose, for example, that wage inflation Tr"'= wt - w, ,,
with w, the logarithm of wages, is a function of lagged consumer price
inflation and lagged output gap:

(1)

= t

+ (QW,-

where -rTc= p-c p,c 1, and pc is the (log) CPI. Suppose also that pc is a
weighted average of wages and import prices, pntn
(2)

c=

w, + (1 - X)pn.

(The term 1 - X might reasonably be expected to be between 0.1 and
0.15.) Combining equation 1 and equation 2, we have:
(3)

rrc= vrr{c + X4,Q,_I + (1 - \)rr,n

where -rn17
is the rate of import price inflation.
Consider a baseline path for -rrc,and ask how the path will change for
a one-shot rise in import price inflation at t = 0, denoted A-1To71.We
examine the path holding fixed the baseline for output Qt. If Azr,cis the
change in inflation relative to the baseline path, we can easily see from
equation 3 that:
(4)

(1 - X)XtAMTm

In every subsequent period, inflation is higher, by an amount that decays
geometrically. Note that the total price level effect of the shock A&rro7
is
given by 17o=o/Tr,c which simply equals zATr, upon substitution of
equation 4. In other words, a 10 percent fall in import prices eventually
causes a 10 percent fall in domestic prices, even if the direct weight of
pfl
inpc is small,assumingthatmacroeconomicpolicy offsets any effects
on output. The feedback from p"l to pc to w, and back to pc, multiplies
the direct effect of import prices severalfold.
In this way, a 40 percent appreciation can plausibly have had a very
large effect on U.S. inflation even though the economy has a relatively
small import share. Assuming that each 1 percent appreciation leads to
a drop in import prices of 0.75 percent within the year, and that the
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weight of tradables in the CPI is 0.15, the simple model just outlined
delivers the following estimates of the exchange rate effect on consumer
prices since 1980(in percentage points), using the annual rate of exchange
rate appreciation mentioned earlier:21
Exchangerate effect

1981

1982

1983

1984

1.4

2.5

2.8

3.3

In this case, more than 3 percentage points of the inflation reduction
since 1980 can be attributed to the rise in the dollar. The main difference
between this estimate and the Hooper-Lowrey based estimate that I
derived earlier is the third- and fourth-year effects of the exchange rate
change on inflation. (Note that the effect in the first two years here is
slightly higher.) Earlier, I assumed a 0.3 percentage point effect in the
third year following a 10 percent appreciation; here, the effect is 0.7.
And the fourth-year effect is 0.6.
As a preliminary step toward a structural model, it is useful to examine
the composition of imports and consumption in the U.S. economy. The
breakdown of imports by their end use is shown in table 2. Merchandise
imports in 1984 accounted for 8.9 percent of GNP. Almost one-fifth of
U.S. imports by value were oil imports, and another 18 percent were
other primary or intermediate inputs to industry. Food imports were 6.5
percent of the total. The remaining imports were finished goods of
various sorts. Taken together, imported inputs (food, fuel, and other
industrial supplies) accounted for 44 percent of total imports. Eighteen
percent of imports was nonautomobile capital equipment for industry,
leaving only 18 percent of imports as nonauto consumer items. Automobile imports accounted for 17 percent of the total. Of course, auto
imports should in principle be divided between consumer purchases and
business purchases.
These data are illuminating for several reasons. First, the direct effect
of lower prices on imported consumer items, other than food, fuel, and
autos, is bound to be small. Such imports were a mere 2.6 percent of
total personal consumption expenditure in 1984. And any potential
sizable reductions in auto prices during 1981-84 were probably prevented
21. The percentage exchange rate changes are 12.7, 11.7, 5.8, and 7.9 in the years
1981-84. The assumed import price changes are given by 0.75 times the exchange rate
changes. Then equation 4 is applied, noting for example, that the effect on the 1983 inflation
rate will be the sum of the import price effects of 1981, 1982, and 1983.
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Table 2. Composition of U.S. Merchandise Imports, 1984
Category
Primary and intermediate
Food, feeds, beverages
Fuels
Nonfood, nonfuel industrial
supplies
Finished
Capital goods (less auto)
Consumption goods (less auto)
Automobiles, parts
Not elsewhere classified
Total

Percent of
total imports

Percenit of
GNP

6.5
19.1

0.6
1.7

18.4

1.6

18.4
18.4
16.9

1.6
1.6
1.5

2.4

0.2

100.0

8.9

Source: Based on imports by end-use category, U.S. Bureau of Economic Analysis, Surv'ey of CurrenitBusiniess,
vol. 65 (March 1985), pp. 6, 44.

by the voluntary export restraints on Japanese autos, as I document
below.
Thus, to the extent that there are sizable "direct" effects of lower
import prices on consumption prices, these will show up to a significant
extent as reduced costs of industrial inputs and as lower food and fuel
prices. Contrary to simple models of international trade that emphasize
only trade in final consumption goods, U.S. trade is heavily skewed to
primary and intermediate commodities, or to capital goods. Indeed, 62
percent of imports were in these categories in 1984, and no less than 67
percent on average during 1980-84. (Changes in capital goods prices
should not be expected to have any significant effects on short-run
pricing. There will be a long-run effect, of course, as changes in capital
goods prices alter investment expenditures and thereby change unit
variable costs in the future.) The low share of significant nonfood,
nonfuel consumer imports probably accounts for much of Woo's finding
of small effects on consumer prices of nonfood, nonoil import prices.22
There is little doubt that the exchange rate appreciation has affected
the prices of all categories of imports, except where trade barriers have
substantially insulated the domestic market from world price effects.
The price changes for a subset of the end-use categories are shown in
22. Woo, "Exchange Rates."
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Table 3. Price Changes in the United States during Appreciation and Depreciation of the
U.S. Dollar, Selected Periods, 1976:4-1984:3
Annual rates of change, in percent

Item
Effective multilateral exchange rate
Overall import price deflator
Consumption deflator
Food imports
Fuel imports
Imports of nonfood, nonfuel
industrial supplies
Consumer goods
Importsa
CPIb
Autos
Imports
CPI
Apparel
Imports
CPI
Furniture
Imports
CPI
Appliances
Imports
CPI

Period of
depreciation
1976:4-1980:4

Period of
appreciation
1980:4-1984:3

-2.7
11.6
8.4
12.1
27.4

10.6
- 3.0
4.9
- 3.0
- 3.7

13.0

- 2.8

7.8
9.6

- 0.2
3.9

n.a.
7.2

3.8
3.3

6.lc
3.8c

3.4
2.0

n.a.
6.3

- 1.8
3.7

4.8
4.8

- 4.6
3.4

Sources: Effective multilateral exchange rate: MERM index from IMF, IpiternzationalFiniancial Statistics, variouLs
issues; overall import and consumption deflator: implicit price deflator from national income and product accounts;
food, fuel, and nonfood, nonfuel industrial supplies: implicit price import deflator from national income and product
accounts; imports of overall consumer goods excluding autos: implicit price deflator from national income and
product accounts; overall consumer goods, CPI, U.S. Bureau of Labor Statistics; all data for detailed consumer
goods category are from BLS, defined as follows: imports of autos: import price index, SITC 781; autos, CPI; urban,
category 45; imports of apparel: import price index, SITC 84; apparel, CPI: urban, category 83200 (both exclude
footwear); imports of furniture: import price index, SITC 82; furniture, CPI: urban, category 29; imports of appliances:
import price index SITC 775; appliances, CPI: wage earners, category 30.
n.a. Not available.
a. Not including autos.
b. Commodities only.
c. 1977:3-1980:4.

table 3, for the period of dollar appreciation (1980:4-1984:3) and a
preceding period of dollar depreciation (1976:4-1980:4). During the
period of depreciation the prices of import items rose much more rapidly
than did domestic prices, as fneasured by the consumption deflator,
while the opposite is true after 1980:4. Two categories of consumer
goods were subject to extensive trade restrictions during the early 1980s:
textiles, which were governed by the multifiber agreement, and autos,
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which were governed by the voluntary export restraints on Japanese
autos. It is noteworthy that those two categories of imports show little
difference in pricing compared with domestic goods, while imports of
unprotected consumer items, such as furniture and appliances, had
price increases far below the overall price increases for those categories

in the CPI.
Nearly half of consumption expenditure is on services rather than
commodities. Since the services have a high input of nontraded goods
(particularly for housing services, which are about 30 percent of total
consumption expenditure, and about 60 percent of total services expenditure), we should expect a significant exchange rate effect only
within about half of the consumption basket.23 It is notable, indeed, that
inflation in services significantly outpaced inflation in commodities
during 1980:4-1984:4, by 6.9 percent per year compared with 3.9 percent
per year. Fuel prices, among the commodities, increased particularly
slowly during 1980:4-1984:4. Consumer food prices increased less
rapidly than average consumer prices, but surprisingly rapidly (3.6
percent on average) in the period, in view of the sharp drop in U.S. food
import prices and, as we shall see, world prices of primary food products.
Part of the discrepancy results from the considerable processing of food
that takes place between the farm and consumer level. As an example,
part of the CPI food index includes "food away from home," which
includes a large service component. As would be expected, "food away
from home" increased in price much more rapidly (5.2 percent) than
"food at home" (2.9 percent).
Among commodities, about half of expenditures are accounted for by
food, beverages, and energy alone. Indeed, food and energy expenditures
account for about 30 percent of the total consumption basket. (About
one-half of energy consumption is categorized as energy commodities;
the remainder, as energy services.) Thus, food and fuel effects will surely
constitute an important share of exchange rate effects on the cost of
living. I have already noted that direct imports of nonfood, nonfuel
consumer goods are a rather small proportion of the consumption basket.
From the consumption data alone it is impossible to determine much
about the direct importance of nonfood, nonfuel primary commodities,
23. Based on data on expenditure weights in the CPI for urban consumers.
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which would play a role as inputs into the production of other consumer
items.
The framework for measuring "direct" and "competitiveness" effects is as follows. I assume an aggregate production function for
domestically produced consumer goods, of the form Q = Q(Li,Ri,E, F, K'),
where Li, Ri, Ei, Fi, Ki are the primary factor inputs: labor, raw materials
(nonfood, nonfuel), energy, food, and capital, respectively. The first
four inputs are treated as variable in the short run, while Ki is treated as
predetermined. Markup pricing theory holds that the output price P
should be a markup over standard unit variable costs, with productivity
measured at a normalized or standard capacity level of output. In logs
(using lowercase variables), and ignoring constants,
(5)

p = ot(w -

) +

pr + ppe +

pf

a

+ 1 + p + 8 =

1,

withTv = (log) standard output per manhour. With a variable markup, as

suggested by competitive pricing, equation 5 is rewritten with a term Eq
added, where q = log Q.
To obtain consumer prices, pc, we assume thatpc is a weighted average
of p and import prices of nonfood, nonfuel consumer goods, p":
(6)

pc =

p +(1-l)pm.

The role of pfl comes through the two possible channels already discussed. First, direct purchases of finished import goods by consumers
should lead to a weight of plh equal to the weight of such goods in the
consumption basket, or about 2.5 percent. Second, domestic producers
may reduce profit margins relative to the normal markup implicit in
equation 5, in order to compete with foreign suppliers. In the end, the
consumer price is written as:
(7)

pc = qot(w - T) + -43pr +

_qppe

+ rj6pf + (1

-

_q)pm-

Extensive econometric experience with estimation of price equations
has shown that the link of pc to the input prices may involve lags in
adjustment. To allow for such lags, equation 7 is estimated allowing for
polynomial distributed lags for the right-hand variables. In the notation
that follows, PDL(x, a, b) signifies a polynomial distributed lag on variable
x, of order a, and length b. No end-point constraints are imposed in any
of the estimates.
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Equation 7 is estimated for the period 1970:1-1984:4. Importantly, pe
and pf are measured by world indexes for primary inputs of energy and
food rather than as indices for consumption expenditure on energy and
food.24 As noted, the consumption indices for energy and food already
include a great deal of processing of the raw materials. For this reason,
we should expect the weight on energy and food in the pc equation to be
far below the apparent weight of food (0.19) and energy (0.11) in the
overall consumption basket.
Two estimates of equation 7 are shown below. The first equation is
an Ordinary Least Square (OLS) estimate, allowing for first-order serial
correlation in the residuals, without imposing the condition that the
coefficients sum to 1.0. In the second equation the long-run condition is
imposed, with the estimates also corrected for serial correlation. The
sum of the weights for Ri, Ei, Fi, and Mi is shown below each equation.
Observe that I proxy for the log of labor productivity, T, by a time trend
and (time)2. The unconstrained estimate is as follows, with t-statistics in
parentheses.
tc

0.78 + 1.08 PDL(w,,3,8) + 0.04 PDL(p;r,3,6)
(2.4)
(4.0) (7.3)
+ 0.01 PDL (p e,2,4) + 0.03 PDL (p,f,3,6)
(1.4)
(2.3)
+ 0.06 PDL (p;n 3,6) - 0.2 time + 0.00008 (time)2
(2.0)
(6.7)
(10.8)
R2 =1 .000; Durbin-Watson

= 2.0; rho = 0.5

Total tradables weight = 0.14.

pe

pf
pr

p"l
w

pc
t

24. The following variables are used in the regression:
price of Saudi crude petroleum exports in U.S. dollars
weighted average of Economist commodity indexes for primary food (weight 0.95) and
beverages (weight 0.05)
weighted average of Economist commodity indexes for primary nonfood agriculture
(weight 0.45) and for primary metals (weight 0.55)
implicit price deflator for U.S. consumer good imports, national income and product
accounts
hourly earnings index for nonsupervisory workers, nonfarm economy
(dependent variable) personal consumption deflator, national income and product
accounts
a time trend, equal to 1 in 1960:1, and increasing by 1 each quarter.
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The constrained version is as follows:25
0.49 + 0.88 PDL (w,,3,8)
(8.9)
+ 0.05PDL(pI,,3,6) + 0.02PDL(p,,2,4)
(2.9)
(2.9)
0.02 PDL (pf,3,6) + 0.03 PDL (p;t1,3,6)
(1.6)
(0.8)
- 0.01 time + 0.00007 (time)2
(-11.4)
(9.3)
0.995; Durbin-Watson = 2.04; rho = 0.83
Total tradables weight = 0.11.

K2

Note that the primary inputs plus foreign consumer prices represent a
substantial share of the consumption price, 0.14 percent in the first
equation, and 0.11 percent in the second. (The sum of the coefficients
differs from 0.11 because of rounding error.)
The next step is to determine the effects of exchange rate movements
on the primary input prices and imported final goods. When e (the
logarithm of the effective exchange rate, measured as units of foreign
currency per dollar) changes, how much will the input prices move? This
is a difficult question, particularly in view of the special features of the
world markets for food and energy.. A good starting point, however, is
to consider the effect of exchange rate movements on the dollar price of
a homogeneous commodity that trades freely, without transport costs
or trade impediments in world markets. As an idealization, consider the
raw material Ri to be such a good.
The appendix derives an equation for the (log) dollar price pr under
the assumptions that: Ri is traded freely throughout the world, subject
to the law of one price; the supply of Ri in each region is a positive
function of the local currency price of Ri relative to the local currency
output price; demand for Ri is a negative function of the same relative
25. The unit constraint is imposed in a manner suggested by Robert Gordon. Using the
lag distribution from the unconstrained estimation, a weighted average wage variable is
created, equal to wi, = (1Xjw, ,)/(IXj), where Xjare the PDL weights on w. Then, the
regression is re-estimated by subtracting wi, from the left-hand and remaining right-hand
side variables.
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price; and developing countries outside of the OECD peg to a basket of
OECD currencies. The resulting equation has the form:
(8)

dpr = dp6 + 4dyit,

where dp is the percentage change in an index of dollar output prices in
the OECD, constructed by converting each country's local currency
output price to dollars at the prevailing exchange rate, and then weighting
these prices in an overall OECD basket; dy"'is the percentage change in
weighted average of real incomes throughout the world; and dp' is the
percentage change in dollar price of Ri. The United States has a weight
of -yin the OECD price index, and the rest of the OECD (ROECD) has a
weight of (1 - -y). In change form,
(9)

dp3= ydp + (1 - -y)(dpo- de).

Note that from equations 8 and 9, at given levels of real activity and
given domestic output prices in the United States (p) and the ROECD
(po), an appreciation of the U.S. exchange rate causes dpr to decline by
(1 - -y)de.
The expression for y is quite intricate, though the following rule of
thumb applies. The larger the United States is in the OECD in the
production and consumption of Ri, the smaller is (1 - -y), that is, the
smaller is the exchange effect of pl'.If the United States is perfectly small
(see the appendix for technical conditions), dp'Ide = - 1. If the United
States constitutes the entire world market for the commodity,
dpr/de = 0.
In several studies the IMF has estimated commodity price equations
of the form in equation 8 for commodities including food, beverages,
agricultural raw materials, and metals.26The estimates for (1 - y) center
on 0.75, suggesting that a 1 percent appreciation of the dollar leads to a
fall in commodity prices of 0.75 percent. Specifically, "the results
indicate that an appreciation of the U.S. dollar by 10 percent in a given
quarter vis-'a-vis other major currencies reduces the unit values by
somewhat less than 7.5 percent during the same quarter, and by close to
7.5 percent within a year."27
26. These are reported in technical appendixes of "Nonoil Primary Commodity Price
Developments and Prospects" of the International Monetary Fund, World Economic
Outlook (May 1983, April 1984, and April 1985).
27. World Economic Outlook (April 1985), p. 138.
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It is interesting to note that using a weight for the United States of
0.25 in equation 9, as suggested by the IMF studies, can account for
much, though by no means all, of the decline since 1980:4 in the prices
of primary inputs relative to U.S. consumer prices on the basis of the
U.S. exchange rate movements alone. First, I construct an ROECD
index of consumer prices, po, using MERM weights for 17 non-United
States economies. Then I compute the change in real input prices in
terms of U.S. goods, ROECD goods, and the OECD basket including
U.S. goods and ROECD goods, with weights 0.25 and 0.75, respectively.
The decline in terms of U.S. goods is of course always greater than the
decline in terms of the OECD basket, the gap being due to the U.S. real
appreciation. About one-half of the decline in real commodity prices is
due to the dollar appreciation. The other half is due to the fall in real
commodity prices in terms of the overall OECD basket, shown in table
4. Presumably the drop in real input prices vis-'a-vis the overall OECD
basket is due to: continuing world recession, particularly in Europe and
Latin America; high world real interest rates, which have caused a
reduction of primary commodity inventories; and favorable supply
conditions for many agricultural commodities.28
A recent study of grain prices by the U.S. Department of Agriculture
reached conclusions similar to those of the IMF studies, though the
USDA study indicates several amendments to the model underlying
equation 8 that must be made in the case of grain trade.29 In the basic
model, the USDA study found that a 10 percent appreciation of the U. S.
dollar should reduce grain prices as follows: 7.3 percent for wheat; 6.7
percent for corn; and 6.3 percent for soybeans.30 These elasticities are
based on the U. S. consumption and production shares of the three grains
and estimates of demand and supply elasticities, as in the appendix. The
authors indicate, however, that protectionist restrictions in food trade
should be expected to lower the transmission of the exchange rate since,
effectively, the United States thereby becomes a larger proportion of
the relevant trading area. As already noted, the larger the U.S. role for
a commodity in demand and supply, the smaller is the exchange rate
28. See World Economic Outlook, April 1985, for a detailed discussion of nonoil and
oil price developments and prospects.
29. Jim Longmire and Art Morey, "Strong Dollar Dampens Demand for U.S. Farm
Exports," Foreign Agricultural Economic Report 193 (U.S. Department of Agriculture,
Economic Research Service, December 1983).
30. Ibid., table 4.
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Table 4. Change in World Commodity Prices, 1980:4-1984:3
Percent

Commoditya

Real price changec

Nominal
price
changeb

United
States

Rest of
OECD

Overall
OECD

-34.6
- 8.9
-20.0

-45.3
- 23.8
- 33.1

-25.7
3.6
- 9.0

-31.2
-4.0
- 15.7

Food
Fuel
Materials

Sources: IMF, World Econiomic Olutlook (April 1985), pp. 130-40, and previous issues, and author's calculations,
based on data from the national income and product accounts for U.S. consumption deflator and on data from
Initernationial Finianicial Statistics for exchange rates and consumer prices in the rest of the OECD (ROECD).
Commodity prices are as defined in footnote 24.
a. World indexes for primary inputs.
b. Measured in U.S. dollars.
c. Deflated by consumer prices. In the United States, real price is defined as Pi/Pc for commodity i, where Pc is
overall personal consumption deflator. In ROECD, real price is defined as PiEIPo, where E is the nominal exchange
rate and POis an ROECD index for consumer prices using MERM weights for seventeen countries outside the United
States. The real price in overall OECD is pi/[(pC)0.25
(POIE)0.75]

effect. The USDA accounted for these trade impediments in a rather
general way, yielding the following lower price changes: - 5.7 percent
for wheat, - 5.9 percent for corn; and - 5.9 percent for soybeans.3'
Last, there is the complicated issue of U.S. agricultural price supports
and their interaction with the exchange rate effect. For some grains in
some periods during 1981-84, U.S. price supports put an effective floor
on prices. Exchange rate appreciation in that case causes a smaller
decline in dollar prices and induces a rise in government stockpiling.
The USDA study models these programs in a very general way but does
not, unfortunately, analyze the recent experience with the price support
programs. In the model, the support programs greatly reduce the shortrun price responsiveness for those grains at the price floor, but not the
longer run responsiveness. In the USDA model of the price support
programs, the long-run effect of a 10 percent appreciation on prices still
exceeds - 5.0 percent, even with the government programs continuously
applied .32
A model such as equation 8 can also be used to account for OPEC oil
pricing, even though OPEC prices are set by cartel behavior rather than
by perfect competition. A full model of OPEC behavior would involve
some form of dynamic optimization of the large producers, taking
account of the supply behavior of the competitive fringe. OPEC oil
31. Ibid., table 6.
32. Ibid., table 7.
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prices should then in general depend on a basket of OECD prices, as in
equation 9, where the weights in that basket depend on oil production
and consumption shares of the various OECD economies and perhaps
on OPEC consumption shares of OECD commodity exports. The U.S.
share of oil consumption among industrial economies is about 50 percent
and the share of production is about 75 percent.33 On the other hand, the
U.S. share of OECD exports to OPEC is 18 percent. Assuming that
OPEC attempts to stabilize the level of oil demand when e changes, the
exchange rate effect would be on the order of -0.5. Assuming instead
that OPEC attempts to fix the real price of oil in terms of its consumption
basket of OECD goods, the exchange rate effect should be as high as - 0.82
(1 - 0.18). The latter approximation seems closer to the mark. Real oil
prices in 1984:4 in terms of OECD goods were only 4 percent below their
1980:4 level, when the United States has a weight of 0.18 in the OECD
basket. In the United States, real oil prices, measured relative to the
wholesale price index (WPI), fell by 25 percent during the period, while
in the rest of the OECD, oil prices rose by 3 percent relative to the WPI.
In the model below, I will use a single estimate, 8 = 0.25, for all three
primary commodities. In solving the model, the equations for pr, pi, pe
are then written as:

(10)

p, = p + [0.25pc + (1 - 0.25)(po - et)]

i = r,f,e,

where pCis measured as the U.S. consumption deflator, and po is an
ROECD weighted-average consumer price index (MERM weights). The
term pI is the historical relative price of the input in terms of the OECD
basket. I treat shifts in p,5as exogenous to exchange rate movements.
Note, as already mentioned, that the choice of 0.25 implicitly attributes
most, though not all, of the decline in real input prices in the United
States to exchange rate movements.
The next step is an equation forp"l, the (log) price of consumer goods
imported into the United States. In some initial experiments, I attempted
to model p"las a weighted average of U.S. consumer prices and ROECD
consumer prices. The U.S. consumer prices never entered significantly
into an equation explaining ptm.Consistently, ROECD consumer prices
entered significantly into such an equation. Thus, in the simulations
below, I treat pm as a function of a distributed lag of the dollar-equivalent
33. The data refer to the International Energy Agency countries. See the Energy
Information Administration, Monthly Energy Review (January 1984), pp. 101-3.

Brookings Papers on Economic Activity, 1:1985

144

consumer price level of the ROECD. The specific equation, estimated
for 1973:1-1984:4 is:
-3.3

p=

+ 0.89 PDL (po - et,3,8)

(6.4) (4.9)
R2 = 0.99; Durbin-Watson = 1.92, rho = 0.9.

Remember that po is the (log) MERM-weight CPI level in the ROECD.
According to this equation, a 10 percent appreciation of the dollar
translates into an 8.9 percent decline in prices of (nonauto) consumer
goods imported into the United States.
To close the model, I estimate a wage equation of standard form,
relating wage inflation to a distributed lag of price inflation, and to current
and lagged values of the Perry demographically weighted unemployment
rate, Ut. The estimated equation is:
zTr'V=

0.01

(11.2)

-

0.002Ut

(2.2)
R2=

- 0.0001U,IU

(0.2)

+ 0.98 PDL(rrc1,4,12)
(9.8)

0.75; Durbin-Watson = 2.00; rho = 0.19.

The entire model can be simulated for the exchange rate changes
since 1980, assuming that the paths of output and foreign currency prices
are the same for alternative paths of the exchange rate.34The model is
solved in two versions, using the unconstrained and constrained equations for the consumer price level. As I have already noted, the unconstrained version of the model will show a significantly larger exchange
rate effect than the constrained version, since the weight of tradable
goods is higher in the former case. As a first exercise, we determine the
pass-through of a 10 percent currency appreciation into lower price
inflation expressed in percentage points. (The results for the structural
model here and below are reported for-fourthquarter overfourth quarter.)

Unconstrained
Constrained

1
0.7
0.5

2
1.0
0.8

Year3
0.9
0.6

4
1.0
0.5

The model as a whole tracks quite well in a dynamic simulation starting
in 1976:1. In the dynamic simulation, the paths of output, the nominal
34. The model consists of the pl equation, the wage change equation, and the input
price equations.
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Figure 2. Dynamic Simulation of U.S. Inflation, 1976:1-1984:3a
Percent
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Sources: National income and product accounts and author's simulation as described in text.
a. Quarterly change in personal consumption deflator, at annual rate.

exchange rate, the real prices of primary inputs, and foreign currency
consumer prices are taken as exogenous, so that the model effectively
solves for the wage-price dynamics, with nominal wages, consumer
prices, and primary input prices changing endogenously over time. The
simulation in the unconstrained case is shown in figure 2. Basically, the
model misses about 1 percentage point of the rise in inflation between
1979 and 1981, but is generally on track during 1981-84. For fourth
quarter over fourth quarter, actual and predicted values of price change,
in percentage points, are:
1979

1980

1981

1982

1983

Actual

9.5

10.2

7.8

4.9

3.1

1984
(3 quarters)
3.4

Predicted

9.1

9.6

7.9

4.7

3.0

3.8

(The values for 1984 are for the first three quarters at an annual rate.)
When the partial effects of the actual exchange rate changes are
simulated by comparing a path of no change in the nominal exchange
rate after 1980:4with the actual exchange rate path, we find the following
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reductions in price inflation coming from the exchange rate effect (in
percentage points):

Unconstrained
Constrained

1981

1982

1983

1984
(3 quarters)

0.8
0.6

1.9
1.5

2.4
1.7

2.8
1.9

To further examine the sensitivity of these results, I substitute a "Perry
wage norm" equation for the wage equation in the model. In a wage
norm model, the change in nominal wages is determined mostly by
"norms,"orrules ofthumb, ratherthan by inherited inflation orexpected
price inflation. In that spirit, I replace the earlier wage equation with
(WI-WI-4)

=

0.3 (Pt-I -

Pt-5),

which allows for a small (0.3) pass-

through of lagged consumer price inflation into wages. The resulting
estimates for the effect on price inflation from the dollar appreciation in
the unconstrained case are:
Exchangerateeffect
with Perrywage norm

1981

1982

1983

1984

0.7

1.5

1.4

1.1

Clearly, my own high estimates of the inflation effect as of 1984 depend
on a significant effect of lagged prices on nominal wage change. In the
Perry model, the exchange rate effects are largely dissipated by 1984. Cf
course, such a model must resort to some explanation for the downward
shift in the wage norm after 1981.
Consider, finally, a decomposition of the causes of the disinflation
into exchange rates, unemployment, and favorable exogenous "supplyprice" shocks. First, the model is run for a constant nominal exchange
rate after 1980:4, and the difference of that path from the full dynamic
simulation path with actual exchange rate changes is the exchange rate
component. Then the model is run with the unemployment rate held at
the nonaccelerating inflation rate of unemployment (NAIRU) at the
historical exchange rates. (The NAIRU level is 6.1 percent for the Perry
unemployment rate in the estimated wage equations reported earlier.)
The difference of that path from the original simulation is the output gap
component. Third, the model is run assuming no fall in the real prices of
primary inputs in terms of the OECD basket (that is, pi is fixed at its
1980:4 level). The effect of this assumption relative to the baseline is
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termed the real-input price effect. The breakdown of the price disinflation
is as follows (in percentage points):

Total slowdown
Unconstrainedversion,
sources of slowdown
Exchangerate
Unemployment
Realinputprice
Lagged inflation and residuals

Constrainedversion,
sources of slowdown
Exchangerate
Unemployment
Realinputprice
Laggedinflationandresiduals

1981

1982

1983

1984
(3 qtuarters)

1.8

4.7

6.5

6.2

0.8
- 0.2
0.9

1.9
1.6
1.9

2.4
3.9
1.5

2.8
3.4
1.4

0.3

- 0.7

- 1.3

- 1.4

0.6
-0.2
0.5
0.9

1.5
1.4
1.4
0.4

1.7
3.2
1.2
0.4

1.9
2.3
0.8
1.3

Thus, estimates of the exchange rate effect range between 1.9 and 2.8
percentage points for 1984. In both versions of the model, the exchange
rate effect is slightly less than the unemployment effect.

Prospects for the Dollar and U.S. Inflation
If the real appreciation of the dollar could be attributed to a permanent
shift in such underlying conditions as a restoration of confidence or a
safe haven effect, then we could chalk up a permanent benefit in the
disinflation process-perhaps almost 3 percentage points of inflation last
year alone. The evidence is strongly to the contrary, however. In this
section I show that the market's own forecasts continue to predict large
dollar depreciations in the coming decade, depreciations that will have
a significant effect on U.S. inflation.
In most interpretations of recent movements in the dollar, high U.S.
interest rates are a major proximate cause. A standard story, based on
Dornbusch's overshooting model, goes as follows. Assets denominated
in different currencies are close substitutes in asset portfolios. Therefore,
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they must earn a nearly equal expected return when the returns are
expressed in a common currency. Let i, be the nominal yield (on an
annual basis) of a riskless n-year asset denominated in dollars, and let
i* be the nominal yield on a foreign riskless asset of the same maturity.
(Hereafter, an asterisk denotes a foreign variable.) With E, the spot
exchange rate, expressed as units of foreign currency per dollar, and
,Et+n the exchange rate expected to prevail in n years, the expected
dollar denominated return of the foreign asset (on an annual basis) is
(EtItEt+)(11n)(I + i*) - 1.3 With perfect substitutability of home and
foreign assets, as would be implied, for example, by risk-neutral wealth
holders and an absence of capital controls, home and foreign yields must
be equalized. Thus, we would have i4,equal to this quantity, or:
+ i,,)
~~~(I

(11)

= (Et1tEt+JI'1''0(

+ i*.

Below, I describe one simple model that is not too bad empirically.
In it, the real exchange rate in the long run is presumed to be fixed at a
given constant level though it might deviate from that level in the short
run because of the slowness of prices to adjust to long-run equilibrium
levels. Let R be the fixed long-run value of (PE/P*), and Rt be its current
value. Suppose also that, by whatever equilibrating mechanisms, the
market expects R, to return to R within a period of n years.
Now, let us define the term w,, as the average annual inflation rate
expected over the n-year interval so that tPt+, = (1 + Tr,,)'Ptand
tPt* -=(1 + a*T)'P*.Also, define the n-year real interest rates at home
and abroad as (1 + r,) = (1 + i,,) (Pt/Pt+,)11'n and (1 + r*)
(1 + i*) (P/tltP*+ )"n. By these definitions, equation 11 may be restated
as:
(12)

R [(1 + r,7)/(1+ r*)]J,
EtP,/P* =
=
(b) Et (P*/Pt)R[(1 + rj)l(l + r*)]',
(a)

or with a log approximation:

(13)

(a)

logR + n(r,,- r*)
(et + pt p,*) =
(b) et = (p* - pt) + logR + n(r,, - r,).

35. I commit the minor sin of setting (1/E)e = l/Ee, where "e" signifies expectations.
This is for expositional ease, and is exactly correct only if the expectations are held with
subjective certainty.
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According to equation 12a, the current real exchange rate equals the
long-term real exchange rate times the ratio of real interest rates to the
nth power. In logs, the log real exchange rate equals a constant plus n
times the n period real interest rate differential, as shown in equation
13a. According to equation 12b, the current nominal exchange rate
equals the current price ratio, times the long-term real exchange rate,
times the ratio of gross interest rates to the nth power. The log version
of the equation is shown as equation 13b.
As we can see, small changes in the long-term real interest rate
differential will have a large effect on the current exchange rate. Suppose
that home and foreign prices can be taken as given in the current period,
and that the real exchange rate is always expected to adjust to R within
a ten-year period. Then, a 1 percentage point rise in the ten-year U.S.
real interest rate relative to the foreign ten-year real interest rate will
have a 10 percentage point effect on the spot exchange rate today.
The twin assumptions that interest rate differentials reflect expected
exchange rate changes, and that the long-term real exchange rate is
constant, go a long way towards tracking exchange rate movements in
the past decade. To show this, let us apply the framework to the dollardeutsche mark rate. This is a particularly useful rate to examine, since
unlike France, Japan, and the United Kingdom, West Germany had
no capital controls in the past decade, so the assumption of high
substitutability of dollar and deutsche mark assets is plausible. For
interest rates we take indexes of long-term government bonds in each
country. The expected inflation variable is calculated as follows. For
each year, I take the "long-term" inflation expectation to equal the
actual two-year inflation rate centered on the quarter of the estimate
(that is, the average of inflation in the personal consumption deflator one
year ahead and one year behind). However, in the case of the United
States, I allow for a shift in inflation expectations that depends on the
1980 election. For the four quarters of 1980, I assume that inflation
forecasts were made conditional on the outcome of the election, with
inflation expectations of 10 percent in the quarters after 1980 if President
Carter were to win reelection, and inflation of its actual rate after 1980 if
Reagan were to win the election. The probability assigned to Carter's
reelection is set at 0.5. In this way, I build in a downward shift in inflation
expectations upon President Reagan's election. This shift seems necessary to help explain the sharp appreciation of the dollar following the
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Figure 3. Inflation Expectations, United States and West Germany, 1977:1-1984:4
Percent
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Source: See text description. The inflation expectation is the average of the actual change in the personal
consumption deflator one year ahead and one year behind, centered in the quarter of the estimate.

election in November 1980. The resulting paths for inflation expectations
are shown in figure 3. The long-term real interest rates are shown in
figure 4.
An exchange rate equation as in equation 13 fits the data rather well
for 1977:1-1984:4 for the deutsche mark-dollar rate. Estimating equation
13 using the real interest rate differential that we have calculated, we get
the equations shown in table 5. In the first equation, equation 13a is
estimated using OLS. The real interest rate differential is highly significant, with the coefficient value indicating an expectation of the return of
R, to R in 6.5 years. Note that because of the flatness of the yield curve
for maturities greater than 5 years, (r - r*) can be interpreted as
representing the interest rate differential over any long interval. The
equation picks 6.5 as the maturity length that is most consistent with the
maintained hypothesis that R, returns to its long-run value R within the
interval. Note the low Durbin-Watson statistic in the estimate, suggesting
some misspecification of the equation. Data inspection reveals that the
dollar was weaker than expected in the recession period in 1981:31982:4, and somewhat stronger than predicted in 1983. Similarly, the
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Figure 4. Real Interest Rates, United States and West Germany, 1977:1-1984:4
Percent
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Source: International Monetary Fund, Initernzationial Finianicial Statistics, series 61, for long-term government
bonds yields; inflation expectations series is the one plotted in figure 3.

mark was weak during periods of slow West German growth. This
suggeststhatthe realexchangerate strengthens,for a given interestrate
differential,when the economy is experiencingabove-averagegrowth,
which is confirmedin the second equationin table 5, which includesthe
differencein GNP growthratesin the United States andWest Germany,
Q - Q*.This variablemay be picking up shifts in expectations about
the long-run real exchange rate (contrary to our simple model) or
reflectinga rise in capitalinflowthat occurs when profitsare highat the
upswingof the cycle. In the thirdregression,an instrumentalvariableis
used to help correctfor errorsin measurementof the realexchangerate
differential.Onthe view thatthe differentialfiscal stimulusin the United
StatesandWestGermanyis the cause of the realinterestratedifferential,
an index of this differenceis createdto serve as an instrument,based on
an IMF measureof fiscal impulsein the two countries. The resultof the
instrumentalvariablesestimationis shown in the thirdequationof the
table. Note that the point estimate on the interest rate differentialrises
to 0.068.
Using the inflationforecasts and the actualpath of interestrates, we
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Table 5. Real Deutsche Mark-Dollar Exchange Rate Equations, 1977:1-1984:4

(1)

logR, = 4.62 + 0.065(r, - r,*)
(309.4) (11.52)
R2 = 0.81; Durbin-Watson = 0.71

(2)

logR, = 4.60 + 0.056(r, - r,) + 0.020(Q, - Q*)
(418.0) (13.6)
(4.44)
R2 = 0.90; Durbin-Watson = 1.44

(3)

logR, = 4.60 + 0.068(r, - r,*) -+ 0.015(Q,- Q*)
(362.8) (10.5)
(2.77)
with instrumental variable (G - G*) for (r - r*)
R2 = 0.87; Durbin-Watson = 1.20

Source: Equation 13. R, is EPIP*, where E is deutsche marks per dollar, P is the consumption deflator in the
United States, P* is the CPI in West Germany, and r,r* are long-term real interest rates, as calculated in the text.
Q, Q* are real GNP growth rates, fourth quarter over fourth quarter. The instrument (G - G*) is the cumulative
difference in the "fiscal impulse" (effectively, the difference in the full employment surpluses, as calculated by the
IMF). Numbers in parentheses are t-statistics.

can also invert equation 13 to find the expectationof the long-termreal
exchange rate conditionalon the assumptionthat the real interest rate
measuresthe expected rate of real depreciationover the intervalof the
bond. This "long-term"real exchange rate may be calculatedfor each
time period, as is done for the interval 1977:1-1984:4. As per the
econometric estimates we assume that Rt returnsto R in seven years.
The result is shown in figure 5. According to these estimates, real
appreciationof the dollardoes not reflectthe expectationof a long-term
appreciationof the dollar, but rather of a short-rundeviation from a
fairlyconstant long-runrate. In 1977:1, the marketprojectionwas for a
long-termreal exchange rate of 110.7 (with the spot market real rate
equal to 100in 1977:1), and the average projectionfor 1984was 110.0.
The 53.2 percentreal appreciationbetween 1977:1and 1984:4is consistent with unchanged long-termreal exchange rate expectations and a
rise in U.S. realinterestratesrelativeto West Germanrealinterestrates
of about5.3 percentagepoints between 1977and 1984.
If the expectations model is accepted, the fact that long-termreal
interest rates are far higherin the United States than in West Germany
and Japan means that expectations are for a dollar depreciation at
approximatelythe rate of interest rate differentialfor the next several
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Figure 5. Real Exchange Rate and Long-Term Real Exchange Rate Expectation,
Deutsche Mark-Dollar, 1977:1-1984:4
Index, 1977:1 = 100
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Source: International Monetary Fund, Itnternational Fintancial Statistics, and equation 13. See text description.

years(the data suggest abouta 30 percentreal depreciationvis-'a-visthe
deutsche markover the next seven years). A skeptic can arguethat this
interestrate differentialhas been presentfor the past four years, during
which time the dollar has continuedto appreciate, so that the "expectations" in the expectations model have never been borne out. The
response to this observationin terms of the expectations hypothesis is
that there have been continual surprises in terms of long-term real
interestrate differentialsover the period. U.S. long-terminterest rates
have stayedunexpectedlyhigh,andthe rateof U.S. inflationhas dropped
unexpectedly rapidly. The dollar has strengthenedin each of the past
three years because the real interest rate differentialcontinuedto rise,
andmost of that rise was probablyunanticipated.
Let us assume that the analysis is correct, and proceedto investigate
the inflationaryconsequences of a futuredepreciationof the dollar. As
usual,we examinethe partialeffect for a fixedpathof outputandforeign
inflation.Suppose, then, that the dollarwill depreciate30 percentin the
seven years. If the drop is sharpand swift (the hardlandingscenario in
StephenMarris'saccountelsewhere in this issue), the spike to domestic
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inflation will likewise be sharp. If the drop is slow, the inflationary
consequences in any year will be muted, but the adjustment will take
longer. According to our structural estimates, in the unconstrained case,
the inflationary consequences of a hard landing, defined as 10 percent
depreciation per year for three years, and a soft landing, defined as 5
percent depreciation per year for seven years, beginning in 1986, are as
follows (in percentage points, fourth quarter over fourth quarter):
Hardlanding
Soft landing

1986
0.7
0.4

1987
1.7
0.9

1988
2.6
1.3

These are not forecasts of the price inflation following a decline in the
dollar, since they assume for analytical purposes that the path of output
is independent of the path of the exchange rate. As noted later, the policy
authorities might well choose to respond to a sharp drop in the dollar
with a mild recession, to mute the inflationary consequences.

The Strong Dollar as a MacroeconomicStrategy
It is time now to turn to the question raised at the opening of the
paper. Does it make sense to pursue a policy mix aiming at a strong
currency for the purpose of easing the costs of disinflation? Can the
"sacrifice ratio" be reduced by a strong dollar in the early phase of a
disinflation, or does the strategy merely push the costs into the future?
If in fact the total costs of disinflation are unchanged over the long term,
is there any justification left for pursuing such a policy? Finally, even if
the policy makes sense from a single country's point of view, is the
decision to pursue such a policy essentially a beggar-thy-neighbor
decision? What happens if all countries try to pursue the strong currency
approach?
I turn first to an extended discussion of the policy mix from a single
country's point of view, and later to some of the multicountry issues.
Mundell's original notion in the 1971 essay is that a mix of tight money
and expansionary fiscal policy can reduce inflation and maintain output
at the same time. In principle, the short-term sacrifice ratio can be
reduced to zero if all of the disinflation is brought about by currency
appreciation, with fiscal policy being expansionary enough to offset the
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contractionarytendencies of tight money. A numericalillustrationis
shown in table 6.36The policy multipliersshown are fromthe Economic
PlanningAgency of Japan(EPA) model and are the average effects of
shiftsin monetarypolicy, M, andfiscalpolicy, G, over a two-yearperiod.
Below, I will offer independentestimates of these effects that display
somewhatlargermovements in the exchange rate for a given change in
policy. (In the EPA model, exchange rate expectations are essentially
backward-looking,while in the model below, they are forward-looking.
That and my assumption of very high asset substitutabilitybetween
currencies seem to be the major distinctions in the magnitudeof the
estimatedeffects.)
In every country, a normalizedfiscal expansion is less inflationary
thana normalizedmonetaryexpansion. (By "normalizedexpansion," I
meana changein G or M sufficientto raise outputby 1percentagepoint
on averagein the firsttwo years). Consequently,a fiscal expansionwith
an exactly offsetting monetary contraction leaves output unchanged,
butinflationlower. InJapan,for example,a 2.5 percentagepointincrease
in discount rates, balancedby a 0.64 percent of GNP fiscal expansion,
leaves output unchanged, but reduces inflationby 0.41 (0.59 - 0.18)
percentage point-a zero sacrifice ratio. Is this the long sought antiinflationmachine?No, for two reasons. First, the policy works through
a currencyappreciationthat raises prices abroad,in the countrieswith
the counterpartdepreciatingcurrencies.Thus, while Japan'sinflationis
costlessly reduced by the policy mix, world inflationas a whole is left
(approximately)unchanged.In the case of Japan,accordingto the EPA
model, the repercussioneffects on inflationrates in West Germanyand
the United States appear to be very small. Since Japan alone is a
relativelysmall partof the OECD economy, a given inflationreduction
in Japantranslates into a much smaller inflationincrease in the other
OECDeconomies. Fora very smallcountry,a givenreductionin inflation
at homewill be balancedby a negligibleincreaseabroad,but an average
of world inflation,which gives the small country very little weight, will
show basicallyno change.
Second, the policy mix is probablynot sustainablefor long. Note that
the proposedpolicy mix also worsens the currentaccount, in this case
36. GillesOudizandJeffreySachs, "MacroeconomicPolicy Coordinationamongthe
IndustrialEconomies,"BPEA, 1:1984,pp. 1-64.
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by (-0.13) minus (-0.02), or by 0.11 percent of GNP in Japan. Over
time, those externaldeficits would cause foreignindebtednessto build,
which would reduce real consumptionopportunitiesof future generations, and, for a variety of reasons, eventually cause the currency to
depreciate.
Accordingto the EPA model, even the short-runusefulness of a shift
to fiscal expansionand monetarycontractionappearsto be rathersmall
in the United States, since there is little quantitativeeffect of either
policy on inflation.Based on the evidence presentedearlierin the paper,
the opportunitiesfor the United States have probablybeen muchgreater
thanshown in the EPA model.
It is useful to consider a single-period optimization problem of
macroeconomic authorities presented with the opportunitiesjust examined. Suppose that policymakershave a quadraticutilityfunction in
three targets:output (measuredas a gap from potential),inflation,and
the currentaccount:37
(14)

U=

-(1/2)(Q2 + 4iir2 +

[LCA2).

Suppose furtherthat the relationshipbetween M and G and the three
fiscal targetsmay be describedin reducedform as:
(15)

Q = M + G + Q0
,T = aM,M

+ aG,G

+ 7To

CA = - aMCM- aGcG + CAo.

Because fiscal expansion tends to appreciatethe exchange rate, or at
least to cause a smallerdepreciationthan monetarypolicy, we expect
the value of aG, to be less than am, and the value of aGCto be greater
than amc. That is, consistent with the results of table 6, fiscal expansion

is less inflationarythan is monetaryexpansion, and fiscal expansion is
moreadversefor the externalbalancethan is monetarypolicy.
Now supposethatthe economy has an inflationproblem,in the sense
thatif it chooses to set M = G = 0 (these arepolicy settingsas deviations
froma baselinelevel), it achieves full employmentandexternalbalance,
but has an inflationrate above the optimum. Specifically, we set the
constants Qoand CAoto zero, and set -zo> 0. What policy mix should
37. Ibid.
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the country pursue? By setting dU/dM = 0 and dU/dG = 0, we find the

followingoptimumchoices for M and G:
(16)

M = - OMOT

G=
where

< ?

OGTO>O,

Om =J(aM,

-

0

- aG.)

=(aMw

=L(aMC-

aGJ)

+ >I4aGC(aGcaM

-aGwaMc)

+ II4aMC(aGCaM,

aGC)2 + 4(aMw -

> 0

aGwaMc) >

0

aG.)2

L(amwaGC - aGwaMC)2 > 0.

+

As expected, the optimal policy is to choose M less than zero, and G
greater than zero, and thereby reduce inflationat the cost of a larger
external deficit. By substitutingequation 12 back into the structural
model, we findthe selected levels of the three targets:
(17)

Q=

-8Q7T

IT =

8b7TITo

CA = - cnoq

where

=

IJL(aMc - aGC) (aGcaMs, - aGsaMc)

,=

(aMc

as=

1-

-

aGC)

4 (aM

(ll/A)[4(aGw

-

aG)

>

- aM)2

+ pL4(aGcaMm - aGsaMC)2] < 1.

The built-in inflation is met by policy actions that reduce output,
implicitlyovervaluethe exchange rate, and cause an externaldeficit.
Note that the policy mix may be reversed if the economy inheritsan
external balance problemin additionto an inflationproblem. Suppose
now that CAois negative, while aroremains positive. Now a choice of
M = G = 0 would leave the country with full employment, but with high
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inflationand an external deficit beyond the desired level. Optimizing
once again,we findthe followingset of preferredpolicies:
(18)

M

=

-OMTO + YMCAO

G

=

OGTO -

where yM =
YG =

[t(aGC -

YGCAO,
aMc) + IjIaGw (aGcaMw -

[t(aGC - aMc) + j+iamw (aGcaMw OM, OG,

aMcaGw) > 0
aMcaG,)

> 0

A as in equation 16.

Note that the following four structuralcharacteristicsmilitate against
the Mundellmix: a high structuralexternaldeficit(that is, a large value
of CAO);a highloss parameter1ton externaldeficits;a poor trade-offof
outputgrowth and external deficit, as given by the coefficient on G in
the current account equation,

aGC

(that is, a normalized fiscal stimulus

causes a largeworseningof externalbalance);and a smalldifferentialin
the inflation effects of M and G (as measured by am,

-

aGJ)-

So muchfor the static version of the model. We have seen in practice
thatthe largeappreciationof the dollaris expected to be reversedin the
next ten years, so that the short-rungains to inflationwill later be lost.
Whatare the merits of the strategygiven that real exchange rate gains
tend to be temporary?Stanley Fischer has recently pointed out that
these merits depend cruciallyon the type of wage-priceprocess in the
economy.38In settingswhere wages are "backward-looking"functions
of inflation, the merits will tend to be qualitativelydifferent than in
economies with wage change depending on rational expectations of
futurepolicy actions. Fischer's analysisis extremelyilluminatingon this
point, thoughhis focus is on shifts in the sacrificeratiowhen monetary
policy and capital controls are the instrumentsavailableto the macroeconomic authorities,and he does not consider fiscal policy. The next
section extends his analysis to the question of the policy mix of fiscal
andmonetaryvariables.
Consider first the case of backward-lookingwage behavior. As a
simple illustration,assume that wage change equals lagged CPI price
changeplus laggedoutputgap, and the CPI is a markupover domestic
wages and foreign goods prices. The foreign currencyprice of foreign
38. Fischer, "Real Balances, the Exchange Rate, and Indexation."
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outputis fixed, and foreignproducersfully pass exchange rate changes
into domestic prices. In log levels, we have the followingrelationships:
(19)

t-I + Qt-I

t=

pc = Xwt + (1

-

X) (p*

-

et)

Rt = pc + et - P*

This system yields the followingequationfor inflation:
(20)

rTr=

1TC-1 +

4~Qt-

-

0

O(Rt - Rt-)I

= (1-

MIX.

Currentinflationequalslaggedinflation,plus an outputeffect, plus a negative effect for appreciationsof the real exchange rate (Rt - Rt- l) < 0.
For the dynamic problem, the utility function is now written as the
discounted sum of period-by-periodutilities, with a discount factor 3
less than one (technically, I am assuming an additively separable
intertemporalloss function). I also write utility directlyas a functionof
R, ratherthan the currentaccount balance(and dropthe superscripton
7Tfor convenience):
(21)

V-

+ fu7T2+ pLR2).

-1/2Eot=It(Q2

The economyinheritsa given rateof wage inflationat t = 0, andthereafter
pursuesan optimalpathof policies of M and G, a paththat minimizesV
in equation21. Instead of focusing on M and G, I more simply assume
that these two instrumentscan be used to controlthe two targetsQ, and
Rt in each period. At time zero I assume that the economy begins with
the real exchange rate RO = 0. In this illustration, the government
credibly commits itself to the entire future sequence of actions (an
assumptionto which I return,skeptically,lateron).
Before solving for the optimumpolicy, let us examine the options
actuallyopen to the policymaker.By solving equation20 forwardfor T
periods,we see thatinflationat time Tis a functionof inheritedinflation,
+ times the cumulativeoutputloss between t = 0 and t = T, and the level
of the real exchangerate at T:
(22)

'TT =

T
IT

-

E

Qt

-

ORT

Aside from the issue of whether the policy authority could actually
committo a permanentrise in R (and obtainsufficientforeignfinanceto
runthe impliedcurrentaccountdeficits), it will not in fact be optimalfor
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the policymaker to choose such a course in this example. Over time,
optimal policy implies that inflation return to zero, output return to full
employment, and R return to zero, given the utility function assumed
here. Hence, as T gets large, we expect RT to approach zero. From
equation 22 we can see an important result, first shown by Willem Buiter
and Marcus Miller.39In an economy with backward-looking wage setters,
in which the long-term real exchange rate returns to its initial level,
either perforce or given an optimal policy path, the cumulative output
loss necessary to reduce a given inherited inflation to zero in the long
run is fixed and independent of the path of the real exchange rate that is
followed. To see this, simply let T get large in equation 22, let RTtend to
zero, and examine the case in which XTgoes to zero. Then we see that
the cumulative output loss is simply given as:
(23)

looQt = - 7No/(+

The long-term sacrifice ratio, defined as the cumulative output loss from
t= 0 to t = oo,divided by the reduction in inflation, aor0
is a constant that
is independent of the exchange rate strategy. Specifically, the sacrifice
ratio is (1/4), where + is the Phillips curve parameter in the wage
equation.
Does this mean that Mundell is wrong, and that there is nothing to be
gained from a strong currency policy? The answer is no. With reasonable
assumptions on intertemporal utility, the policy mix of tight money and
loose fiscal policy, or, equivalently, of increases in R, still may make
sense in the beginning phase of disinflation. The short-run gains on
inflation from raising Rt above zero may plausibly exceed the longer run
costs of higher inflation when Rt returns to zero. The key assumption
that can make this the case is that there are increasing marginal costs of
inflation, so that on the margin a reduction in inflation from, say, 10
percentage points per year to 9 percentage points per year has a higher
utility value, in terms of output that would be willingly forgone, than a
reduction in inflation from 2 percentage points to 1 percentage point.
This kind of effect is eminently plausible, most directly because the
excess burden of taxes, including the inflation tax, can be described as a
39. Willem Buiter and Marcus Miller, "Real Exchange Rate Overshooting and the
Output Cost of Bringing Down Inflation," Euiropean Economic Review, vol. 18, (MayJune 1982), pp. 85-123.
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function of the square of the tax rate. This assumptionis clearly built
into the quadraticutilityfunctionin equation21.
Considerthe formal optimizationof V in equation 21 subject to the
constraints in equation 20. Let A, be the shadow cost in terms of
intertemporalutilityof an incrementto inheritedinflationat time t. The
first-orderconditionsfor the dynamicoptimizationare then given as:40
(24)

(a) Qt
(b) Rt

=

(c) At

=

-

At

= [+O/flFt

At-1/

-

t

In (a) we have the obvious result that the optimaloutputcontractionin
period t is greaterthe largeris the welfare cost on inheritedinflationin
period t, At. An optimaldisinflationpath begins with a steep recession,
followed by a gradualreturnto full employmentas the inflationrateebbs
to zero. More importantfor our purposes, note that (b) shows that Rt
should be proportionalto inflationalong the optimal disinflationpath.
In other words, along an optimalpath, there is an initialreal exchange
rate appreciationwhen inflationis high, and a decliningreal exchange
rateas inflationreturnsto zero. This pathdoes not gainanythingin terms
of the long-termsacrificeratio,butit raisesutilityrelativeto a disinflation
path with a constantreal exchange rate. The reason is simple:raisingR
early in the process exports some of the inflationabroadwithouthaving
to incur further costly output losses; later on, the same amount of
inflationis importedas R falls. The welfaregain arises fromthe fact that
the marginalutilitygain from a unit of inflationreductionwhen inflation
is high (early in the disinflation)exceeds the marginalutilityloss from a
unit of inflationincreaselateron, when the inflationrateis alreadylow.
40. Set up the formal Lagrangian:
? =

f3=P t(Q2 + +r,N2+ pR2)/2
-tA,

[ -,c

c - 4-Qt + O(Rt+I-R)].

Then the first-order conditions are found by setting a?/8a, = 0, a?/aQ, 0, a?/aRt
t >1.
Specifically,
afla,a = 0 Oa?1aR = 0Oa?/aQt = 0

,t = At, / - At
R, = OAt I/ - OA,
Qt = -4At.

Combining the first two equations, we see also that R, =

0 for
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In broadoutline, then, the Reagandisinflationhas had some, but not
other, characteristicsof an optimaldisinflationpath. The process began
with a deep recession, and was followed by a gradualreturn to full
employment.The real exchange rate was increased in the early part of
the disinflation,andwill presumablyfall in the laterstages of the process.
Of course, dependingon the weights one attaches to inflation,output,
andexternalbalancein the utilityfunction,differentdegreesof recession
or real appreciationwill be called for. The question we pick up later,
however, is whetherthe continuationof currentpolicies is likely to be
appropriateas well. Note that an optimal path builds in a steady real
depreciation after the initial appreciation. This model and the later
resultssuggestthatthe actualU.S. fiscalexpansionhas been carriedtoo
far, too long, from the point of view of optimaldisinflation.As inflation
was reduced,the dollarshouldhave depreciatedin realterms, according
to the model. Exactly the opposite has occurredto date.
In an economy with forward-lookingwage setters, it may be possible
to gain even more by the Mundell strategy. Indeed, in some notimplausiblemodels, the sacrificeratiocan be reducedto almost zero by
a policy of fiscal expansion and monetarycontractionin the firstphase
of disinflation.As an extreme illustration,consider the earlier model,
but now with a wage process in which the (log) wage for periodt + 1 is
set in t, but based on forward-lookingexpectations of the price level.
The wage equationbecomes:
(25)

Wt+1= tPtC+19

where tpc+ 1 signifiesthe expectationof consumerprices in periodt + 1,
held as of period t. In each period, the nominalwage is predetermined,
so that macroeconomicpolicymakersretain period-by-periodcontrol
over the output level in the economy. The change between periods in
the wage, however, depends on expectations of futurepolicies.
The remainingstructure of the economy is as follows. Output is
demanddetermined,with aggregatedemanda decreasingfunctionof Rt
andanincreasingfunctionof Gt.Consumerpricesarea weightedaverage
of w andp* - e as in equation 19. Since R = pc + e - p*, we also have
R = A(w + e - p*). Foreign prices p * are held constant and normalized

at zero. The demandand price equationscan thereforebe written:
(26)

Qt = - (wt + et) + Gt
pC= Xwt - (1 - X)et.
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We can thinkof the policymakeras choosingetand G,in the period, with
e implicitly controlled by monetary policy, which we hold in the
backgroundfor the moment.
Now, suppose that the economy inheritssome wage inflation,in that
w, exceeds w,-1. The exchange rate at t - 1 is given as et-,. Thus,
consumerprice inflationin the currentperiodis given by:
(27)

-rtC= ptC - Ptc-I = x(wt

-

wt)

-

(1

-

X)(e,

-et-).

From the assumptionof forward-lookingwage behavior, wage setters
note that expected pc+ 1 equals the nominalexchange rate expected in
the following period. This is because Pc+ = wt+1
with wt+, equalto pc+ 1, we have w+ = -et+,

-

(1 - X)e,+ , and

There is no fixed sacrificeratio in this economy, either in the short
run or in the long run. One strategy for policymakersis to absorb the
currentinflationwith an accommodatingexchange rate or fiscal policy,
that is, with G, highenoughor e, low enoughto hold outputfixed, and to
announcea value of the futureexchangerate equalto today's consumer
price level. After one period of inflation, the inflation rate vanishes
costlessly. Morestrikingly,usingthe Mundellstrategy,the policymakers
can eliminatecurrentinflationas well, andstill maintainfull employment
throughout.The idea is straightforward:the exchange rate today is set
at a high enough level so that current inflationis zero. According to
equation 27, et is chosen to equal [X(wt - w, -) + (1 - X)et-]/(I - X).

This involves a real appreciationin the long-runvalue R in the amount
X(wt - w, 1)/(1 - X). Then fiscal policy is expanded sufficiently so that

aggregatedemandis not reducedby the highrealexchange rate. For the
next period, policymakersannouncea value of the futureexchangerate
so that et+I = pc, and a returnof fiscal policy to zero. Wagesfor period
t + 1 then revert to a noninflationarylevel, and the real exchange rate
returnsto zero. Note that workersget a big real wage increasein period
t from the real exchange rate appreciationin period t, which they then
willinglygive up in periodt + 1.
The Mundellmix, then, allows for a complete eliminationof inflation
at zero output cost. Suppose that policymakers instead reduce the
current inflationthroughexchange rate policy alone, that is, through
tight money, without the benefit of fiscal expansion. In that case, et
would be moved to the level we just found, but now output would fall
because of the real appreciation.The decline in outputwould be given
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by - [o/(1 - X)](w, - w, 1). Obviously, the Mundell strategy has

improvedthe path of output, even when viewed over the entire future
horizon.As before, the announcementof futuree would be sufficientto
hold inflationto zero in the future.
Steppingback and comparingthis model with the case of backwardlooking wage setting, we can make the following points. In this model
with anticipatorywage setters, inflationcan be talkedaway in the future
merely by credible announcementsof tight control over such nominal
variablesas the exchange rate or the money supply. The only problem
with eliminatingcurrentinflationis that wage contracts build in some
wage stickiness over the durationof the contracts. One possible policy
is to reduce inflationat the same pace as contracts expire, so as not to
jeopardize output. But another more aggressive policy is to use an
exchange rate overvaluationto reduce inflationin the time period in
which currentcontractsremainin force. The potentiallycontractionary
effects comingfromthe real appreciationare then offset by a temporary
fiscalexpansion. The Mundellstrategydoes not need to last longerthan
the longest contracts, assumingthat wages are set on the basis of future
prices, ratherthanon an averageof wages as in JohnTaylor's staggered
contractsmodels.41 A temporaryappreciationis the way arounda set of
preexistingwage settlements. Importantly,in this model, the economy
does not really reabsorbthe inflationthat it exports in the initialperiod.
Whenthe real exchangeratefalls, workersaccept the implicitreal wage
reductionwithoutdemandinga catch-upin nominalwages. Because the
real appreciationitself in the first period drives the real wage above its
long-runtargetlevel, workers are willing to see the real wage fall back
to the target.
To summarizethe argumentsof this section, the Mundellmix of loose
fiscal policy and tight monetarypolicy can reduce the sacrificeratio in
the shortrun, and may or may not reduce the sacrificeratio in the long
run.In the case of backward-lookingwage setting, the real appreciation
is a methodof redistributingthe burdenof adjustmentover time, in order
to make more rapidgains against inflationwhen inflationis high, and
acceptthe costs of higherimportedinflationwhen inflationis low. In the
41. John B. Taylor, "Rational Expectations and the Invisible Handshake," in James
Tobin, ed., Macroeconomics, Prices, and Quantities: Essays in Memory of Arthur M.
Okuin(Brookings, 1983), pp. 63-77.
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case of forward-lookingwage behavior, the strategy might actually
reduce the sacrificeratioto zero, in that it provides a vehicle for cutting
inflationand maintainingoutput in the short period in which existing
wage contracts remainin force. Long-term,painless disinflationis no
problemin the model, underthe (strong)assumptionthat governments
can make crediblecommitmentsto futurenoninflationarypolicies.
THE

POLICY

MIX IN THE

MULTICOUNTRY

SETTING

In a world economy in which individualcountriespursuepolicies in
a noncooperativesetting (that is, without supranationalcontrols, IMF
surveillance,or economic treaties), the previous analysis will apply on
a country-by-countrybasis. If many countries are simultaneouslyattempting to disinflate, each will have an incentive to pursue a tight
money, loose fiscalpolicy in orderto strengthenthe currency.Ofcourse,
differingconcerns in each country regardingpublic deficits or external
deficits may vary the vigor with which the policy mix is pursued.
In an earlierstudy, Gilles Oudiz and I described in some detail how
the resultingnoncooperativeglobalequilibriumis likely to be inefficient,
in the sense that all countries can come closer to their targets if they
make some cooperative adjustmentsto their policies.42The reason for
inefficiency in this particularcase should be clear. In a closed world
system, not all countriescan simultaneouslyappreciatetheircurrencies
vis-a-vis the othercountries.Indeed, in a fully symmetricsetting, all real
exchangerates between identicalcountrieswould be constantover time
in equilibrium,even thoughfromthe perspectiveof eachpolicyauthority,
the country's own real exchange rate would appear to be a choice
variable.The commonattemptof all countriesto appreciatewill simply
cancel out.
To the extent that there are side costs to runninglargebudgetdeficits
and a tight monetary policy, the (failed) attempt of each country to
appreciatewill impose pure deadweightlosses on the world economy.
The policy mix can produceundesirablyhighworldinterestrates, or too
rapid growth in public indebtedness, without achieving any inflation
gains for any individualcountry.
Even if some countriespursuethe mix moreaggressivelythanothers,
42. Gilles Oudiz and Jeffrey Sachs, "Macroeconomic Policy Coordination."
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as is certainlytrue for the United States vis-a-vis Europe and Japanin
recentyears, the worldequilibriumis still likely to be Paretoinefficient,
witha bias towardsexcessive budgetdeficitsthroughoutthe world. One
could surmise,for example,thatin the absence of the recent U.S. policy
mix, the European and Japanese economies would have maintained
looser monetary policies, and even tighter fiscal policies, but were
constrainedfrom doing so by fears of furthercurrencydepreciation.In
the earlierpaper, Oudizand I used an optimizationframeworkto show
that if the United States were to begin following a policy mix of fiscal
contractionand monetaryexpansion,the optimalresponseof Japanand
West Germanywould be to follow with similar changes.43Similarly,
using formaltechniques of dynamic optimization,WarwickMcKibbin
and I have given an extended illustrationof how noncooperativepolicymakingwithinthe OECD is likely to lead to excessive budgetdeficits
and real interestrates in a periodof disinflation.44
Thus, the Mundellmix is mostjustifiablefroman individualcountry's
perspective, and is perhapsactually perniciouswhen viewed from the
global perspective. My welfare evaluationof alternativepolicies in the
next section must thereforebe viewed from a strictly nationalperspective, takingas given the policy actions in the rest of the world.
POLICY

OPTIMIZATION

IN A SIMULATION

MODEL

This section draws together the pieces of the analysis by estimating
optimalpolicies for disinflationin the United States within a structural
model of global macroeconomicadjustment.The model, designed and
refinedin joint work with Warwick McKibbinand Gilles Oudiz, is a
dynamic model of the world economy with four regions, the United
States,the ROECD,nonoilless developedcountries(LDCs),andOPEC;
it was speciallydesignedfor policy optimizationstudies. I use the model
herefor threepurposes:to see whether,in broadoutline,the movements
of the dollarcan be explainedin a structuralmodel in terms of shifts in
macroeconomicpolicies in the United States and the ROECD; to see
whether,fromthe vantagepoint of 1980,the mix of fiscalexpansionand
43. Ibid., table 14.
44. Jeffrey Sachs and Warwick McKibbin, "Macroeconomic Policies in OECD and
LDC External Adjustment, " Working Paper 1534(National Bureau of Economic Research,
January 1985).
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monetarycontractionhad meritfor the United States; and to assess the
prospects for futuredevelopmentsof the U.S. price level and external
balance, in view of the largeappreciationof the dollarsince 1980.
A complete description of the simulation model is available elsewhere.45Here, an outline of the model will suffice. As a generalmatter,
the model has severalfeaturesthatmakeit particularlyattractivefor the
type of policy analysisundertakenhere. First, the importantstock-flow
relationships and intertemporalbudget constraints are carefully observed, so that the long-runproperties of the model are reasonable.
Budget deficits, for example, cumulateinto a stock of public debt that
must be serviced, while currentaccount deficits cumulateinto a stock
of foreigndebt. Second, the asset marketsare forward-looking,so that
the exchange rate is conditioned by the entire future path of policies
ratherthanby a set of short-runexpectations. This model differsin this
fundamentalregardfromallof the large-scaleworldeconometricmodels.
In the model, only the developed countrybloc (the United States and
the ROECD)has an internalmacroeconomicstructure;the LDCs and
OPEC are modeled only with respect to their internationaltrade and
financiallinkages. Each region produces a single output, which is an
imperfectsubstitutein consumptionfor the outputsof the otherregions.
Every region thereforeexports and imports to the other regions, with
the extent of trade parametrizedon the baseline to correspond to a
direction-of-tradematrix for 1983. Importantly, it is assumed that
potentialgrowthof GDP is fixed at 3 percentper year in both the United
States and the ROECD, so that I do not examine at all the long-term
growtheffects of alternativepolicy mixes. In any event, there would be
no easy way to pursuethe moreambitioustask of buildingin endogenous
growth of potential GDP as a function of policy variables as crudely
definedas governmentaggregateexpenditureand taxation.A cut in tax
revenues, for example, can be detrimentalto the growth of potential
GDP if the tax cut financesincreasedconsumption,while it mightspur
growthif the tax cut is made in orderto subsidize capitalexpenditures,
as with muchof the Reagantax cut on capitalincome.
In the United States and the ROECD, output is demanddetermined
along conventionallines. In any period, the nominalwage is predeter45. Ibid. The main modification to the model in Sachs and McKibbin is the money
demand function, which is now written in the form: in, - p, = O.5(0.9Q, - 0.8i) +
O.5(m, - - p,-1).
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mined, and domestic prices are written as a fixed markupover wages.
While domestic prices are given, consumer prices can of course vary
within a period because of movements in the nominalexchange rate.
Aggregatedemandis the sum of private domestic absorption,exports
net of imports,and governmentspending,which is assumed to fall, on
the margin, entirely on home goods. Private absorption combines
personalconsumptionexpenditureand investment expenditurein one
behavioralrelation.The level of total absorptionis writtenas a function
of disposableincome, definedas GDP net of taxes; the real interestrate
r; and the stock of financialwealth of households. The real interestrate
is the nominalinterest rate minus the rationallyanticipatedchange in
domestic goods prices in the next period. In the version of the model
reportedhere, each periodsignifiesone calendaryear. Note thatcurrent
absorptionis writtenas a function of currentdisposable income rather
thanpermanentincome. This specification,of course, buildsin a strong
presumptionthat the time path of taxes affects the time path of private
absorption,even for a given discountedvalue of the total tax burden.
Internationalfinancial flows are assumed to be completely dollar
denominated,with ROECD, LDC, and OPEC residents holdingdollar
denominatedassets and liabilities, but with U.S. residents not holding
any claimsin nondollarcurrencies.Thus all currentaccountimbalances
are settled by changes in net U.S. dollar claims and liabilities. Dollar
assets are assumed to be imperfect substi-utes for ECU denominated
assets (the ROECDcurrencybundlewill be termedthe ECU), with the
requiredrisk premiuma function, 'ala Tobin, of the relative stocks of
ECU and dollarassets in the ROECDportfolio. In practicea very high
degreeof substitutabilityis assumed,in line withthe suggestiveevidence
on realinterestrates and the dollardescribedearlier.
A few of the key parametervalues in the behavioralequations can
help in understandingthe effects of policies in the model. At the point of
linearizationthe followingelasticities are assumed:
-the effect of a 1 percentage point increase in the short-termreal
interestrateon privateabsorptionexpenditure:decline of 0.4 percentof
absorption
-the effect of a $1 increase in inccme on private absorptionexpenditure:increaseof 700
-the effect of a $1 increasein financialwealth on privateabsorption
expenditure:increaseof 10?
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the effect of a 1 percentreal appreciationof the dollarvis-a-vis the
ECU on U.S. importsfromthe ROECD:increaseof 1.5 percent
-the effect of a 1 percent real appreciationof the dollar on U.S.
exports to Europe:decline of 1.5 percent
-the effect of a 1 percentincreasein OECD importsfromthe LDCs
on LDCtermsof trade(thatis, on therelativepriceof LDCcommodities):
increase of 0.5 percent
-the effect of a 1 percentincrease in OECDimportsfrom OPECon
the relativeprice of OPECexports:increaseof 0.5 percent.
The role of the exchange rate on domestic inflationis based on a
pricing model that is somewhat different from the structuralmodel
derived earlierin the paper. In the global modelingfor the simulation
model it was convenientto distinguishgoods by countryof originrather
thanby class of commodity.Goods fromthe ROECDandthe LDCs are
assumed to enter the consumer price level with a weight equal to the
ratio of U.S. importsfrom each region as a percentageof U.S. GNP.
The weight for OPEC is set at 0.04, to reflect both the import and
domesticproductioneffects of a changein worldoil prices. In particular,
in the United States the following consumer price index equation is
specified:
(28)

pc = 0.89 w + 0.05 pROECD + 0.02

pLDC

+

0.04

pOPEC.

It is assumed that for given local currency prices in the ROECD, an
exchangerate changeis passed through100percentwithinthe year into
U.S. importprices of ROECDgoods. Thus, fromequation28, the direct
effect of a 10percentdepreciationof the ECU on the U.S. price index is
0.5 percent. It is also assumed that the prices of LDC goods and OPEC
goods are fixed as markupsover price indexes of OECDgoods fromthe
other regions, where the markupsare a risingfunctionof X, the level of
total exports. In other words, the dollarprice of OPECexports is given
as:
(29)

pOPEC

=

0.09pus + 0.43 pROECD + 0.48pLDC + 0.5 log XOPEC

The weights here are based on OPEC importshares in 1983. This may
be regardedas an OPEC supply curve, makingthe supply of exports a
rising function of the relative export price. The weights attached by
OPECto U.S. prices and ROECDprices are assumedto be fixed by the
proportionof OPEC spendingin the two areas. (They could also have
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been based on the extent of U.S. and ROECD purchases from OPEC,
depending on the underlying model of supply.) There is a similar equation
for LDC pricing, given by:
(30)

pLDC = o

20pus + 0. 5opROECD +

0.3OpOPEC

+

0.5

log XLDC.

Taking equations 29 and 30 together, we can calculate the direct and
indirect first-period effect of a 10 percent currency appreciation of the
dollar relative to the ECU to be 1 percent.
As described earlier, the wage equation may be specified as forwardor backward-looking, or some combination of the two. The specification
chosen allows for level and rate-of-change effects of output on wage
inflation. Note that Q in this equation is to be regarded as the deviation
of output from trend, that is, as a GDP gap measure.
(31)

ITWI

=

ctT

+

(1 -

O)tct+I

+

Qt

+

Y(Qt

-

Qt-i)

Note that tnc+1 is the period t expectation of consumer price inflation in
period t + 1, (tpc+ - pc). For the backward-looking wage behavior,
= 0.2. With + equal to 0.2, the long-run sacrifice
a = 1. I also set + =
ratio is approximately 5, or 1/0.2.
Under the assumption of backward-looking wage behavior (oa = 1),
the system just outlined has properties that are very close to those
estimated earlier. In particular, consider the effects of a 10 percent
appreciation of the dollar in the model, and compare them with the
annual average reduction in price inflation of the quarterly model
(unconstrained version) estimated earlier (in percentage points):
Year

Quarterlymodel
Simulationmodel

1

2

3

0.7
1.0

1.0
0.9

0.9
0.8

The dynamic effects of U.S. fiscal and monetary policies are shown
in tables 7 and 8. The fiscal policy is a sustained, bond-financed U.S.
fiscal expansion. The monetary policy is a 1 percent increase in the
money supply, expected to be permanent. The fiscal expansion begins
as a 1 percent of GNP rise in government expenditures on home goods,
with no initial change in taxes. Over time, the higher expenditure level
is left unchanged, but taxes are raised in line with rising debt-servicing
charges, in order to keep the deficit equal to 1 percent of GNP.
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Table 7. Effects of U.S. Fiscal Expansion, 1984-87a
Deviations from baseline
Category
U.S.
U.S.
of
U.S.
U.S.

GDP in 1984 prices (percent)
GDP in 1984 prices (billions
dollars)
price inflation (percentage points)
interest rate (percentage points)

U.S. current account (percent of
U.S. GDP)
U.S. current account (billions
of dollars)
U.S. effective exchange rate
(percent)b
OECD GDP (percent)
OECD price inflation (percentage
points)
OECD interest rate (percentage points)

1984

1985

1986

1987

0.7

0.9

0.6

0.4

27.0
- 0.3
0.7

35.7
0.0
0.8

24.1
0.2
1.0

17.1
0.2
1.2

-0.5

-0.5

-0.6

-0.6

-16.8

-18.9

- 21.6

- 23.6

3.8

4.0

4.2

4.3

0.7

- 0.1

- 0.1

- 0.3

0.2
0.6

0.4
0.9

0.2
0.9

0.2
0.9

a. Bond-financed fiscal expansion of 1 percent of GNP rise in government expenditures. Over time, higher level
of expenditure is kept constant, but taxes are raised.
b. Units of basket of foreign currencies per U.S. dollar.

Table 8. Effects of U.S. Monetary Expansion, 1984-87a
Deviations from baseline
Category
U.S.
U.S.
of
U.S.
U.S.

GDP in 1984 prices (percent)
GDP in 1984 prices (billions
dollars)
price inflation (percentage points)
interest rate (percentage points)

U.S. current account (percent
of U.S. GDP)
U.S. current account (billions
of dollars)
U.S. effective exchange rate
(percent)b
OECD GDP (percent)
OECD price inflation (percentage
points)
OECD interest rate (percentage points)
a. One percent increase in the money supply.
b. Units of basket of foreign currencies per U.S. dollar.

1984

1985

1986

1987

2.0

-0.5

0.0

-0.4

- 73.4
0.1
-0.4

- 20.1
0.7
0.4

0.9
0.2
0.2

-0.1

-0.1

-0.1

-0.1

- 3.5

- 5.4

- 2.7

- 3.1

- 0.8

- 0.3

- 0.6

- 0.7

0.0

0.1

0.0

0.0
0.0

0.0
0.1

0.1
0.1

16.7
0.3
0.3

-0.1
0.0
0.1
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In the case of a U.S. fiscal expansion, we find a rise in GDP of 0.7
percentrelativeto the baseline in the first year, and a fall in inflationof
0.3 percentagepoint. The inflationreduction has two sources, one of
themspurious:on the one hand,the fiscalexpansioncauses the exchange
rate to appreciateby 3.8 percentage points, which has a direct passthrougheffect on import prices, and from them to consumer prices.
More dubiously, the Phillips curve effect of higher output on prices
operateswith a full year lag. In the second year of the shock, inflationis
the same as in the baseline. U.S. short-terminterest rates rise by 70
basis points in the first year, and by 100 basis points in the third year.
The U.S. current account worsens by about 0.5 percentage point of
GDP and then continues to worsen in the next three years. Note that a
4.0 percentof GNP swingof fiscalpolicy causes a currentaccount swing
of about2.0 percentof GNP. This is aboutthe orderof magnitudeof the
swingin fiscalpolicy andthe currentaccount since 1980:the modelis on
trackhere.
As explainedin one of my earlierstudieswith Wyplosz, the short-run
appreciationof the dollaris reversedinthe longrun,for severalreasons.46
The persistentcurrentaccountdeficitsof the United States cause a shift
in world wealth, which tends to diminishdemandfor U.S. goods. The
shareof dollardenominatedassets in ROECDportfoliosrises and over
timeinducesa growingrisk premiumon U.S. denominatedclaims. U.S.
interest rates rise, and the dollar tends to weaken. Importantly,the
modeldoes not signalany need for a rapidreversal of the appreciation,
as shown in figure6. The nominalexchange rate does not returnto its
initiallevel untilaboutfifteenyears afterthe expansion.
As shown in table 8, a U.S. monetary expansion causes a more
inflationaryboom than does fiscal policy, since the exchange rate
depreciateson impact. Per unit of GDP gain, monetarypolicy is more
inflationary,but also less adverse to the currentaccount balance. The
differentialeffects of monetary and fiscal policy have the following
implications.A mix of fiscal expansion(G risingby 2.0 percentof GNP)
and monetarycontraction (M falling by 0.7 percent relative to trend)
causes: no outputchange;an inflationreductionof 0.7 percentagepoint
in the first year; and a worsening of the currentaccount of about 1.1
percentof GNP.
46. Sachs and Wyplosz, "Real Exchange Rate Effects."
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Figure 6. Projected Effects of Fiscal Stimulus on ECU-Dollar Exchange Rates,
1984-2014a
Deviations from baseline, in percent
6
5Real
3 2 -

No-minal/

-2
-3
1985

1990

1995

2000

2005

2010

Source: Simulation described in table 7 and text.
a. ECU is the currency bundle for the rest of the OECD.

Can this model hope to reproduce the essential quantitative aspects
of the U.S. disinflation and strong dollar of the past four years? The
answer is yes. Suppose that the United States and the ROECD were on
a particular adjustment path until the policy changes of 1981. The changes
relative to that old baseline are as follows: a sustained U. S. debt-financed
fiscal expansion of 4 percent of GNP; a sustained ROECD fiscal contraction of 2 percent of ROECD GNP; a substantial tightening of U.S.
monetary policy; and no change in ROECD monetary policy. The degree
of U. S. monetary tightening is calibrated so that the net effect of monetary
contraction and fiscal expansion is a recession with a GNP gap of 7.5
percent in the first year, and then a gradual recovery. This involves a
sharp fall in money growth (3.0 percentage points relative to the baseline),
and then a path of nominal money growth nearly equal to inflation for
the next three years. This policy setting yields the path of variables
shown in table 9. The dollar appreciates by 39.4 percent relative to the
ECU, and U.S. short-term real interest rates rise by 8.0 percentage
points relative to abroad. A protracted period of unemployment ensues,
with the United States returning gradually to full employment. The U. S.
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Table 9. Simulated Effects of Shift in Policy Mix in the United States and the Rest of the
OECD (ROECD) after 1980
Deviations from baseline, in percent
Policy and variable

1981

1982

1983

1984

Real exchange rate
Policy shift
U.S. fiscal deficit as proportion
of GNP
U.S. monetary policya
ROECD fiscal deficit as proportion
of GNP
ROECD monetary policya

39.4

32.6

29.8

27.1

4.0
3.0

4.0
- 7.1

4.0
- 6.5

4.0
- 6.7

-2.0
0.0

-2.0
0.0

-2.0
0.0

-2.0
0.0

- 7.5
- 3.7
10.0
3.7
1.4
2.0

- 6.1
- 6.2
8.8
- 5.5
1.9
2.1

- 5.1
- 7.0
7.7
- 4.5
0.0
0.5

- 4.3
- 7.6
6.9
- 4.6
-0.5
-0.6

Other variables
U.S. GNP gapb
U.S. price inflation
U.S. interest rate
ROECD GNP gapb
ROECD price inflation
ROECD interest rate

-

a. Monetary policy is defined as the percentage growth in Mi.
b. A negative sign indicates output below potential.

inflation rate falls from 10 percent in the year before the shift to 6.3
percent in the first year of the policy, 3.8 percent the next, and so on
gradually to zero inflation. (The table records the drop in inflation relative
to the 10 percent per year inflation of the baseline.) This simulation does
not attempt to capture the precise timing of exchange rate movements.
For that we would have to assess the expectations of the market with
respect to future policies in every period since 1980. Rather, it illustrates
that movements in the value of the dollar of the magnitude observed
since 1980 can be captured in simulation exercises with plausible shifts
in policy.
Now, it is time to examine the specific properties of optimal disinflation
paths in the model. One brief word must be said about the optimization
technique. Unlike the illustration of optimal control policies pursued
earlier, the calculations described below are for so-called "time consistent" policies, in which the optimization is made under the assumption
that the government cannot commit itself at a given moment to the entire
future path of its actions. Rather, it optimizes today with the understanding that it will have the opportunity to reoptimize at each date in the
future. The government therefore optimizes today, taking as given that
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it will be optimizing in the future. To solve the problem, backward
recursion is used; in each period the government computes its best
policy, taking as given the policies that it will be pursuing in the future.
Technically, the solution technique is dynamic programming, rather
than optimal control.47
For the utility function, I employ a quadratic function in the output
gap, the inflation rate, an adjusted budget deficit relative to GDP, and an
adjusted current account deficit relative to GDP. Let b, = B,/Q, be the
ratio of public debt to potential GDP (Q). The adjusted budget deficit
measure used is (b,+I - b,). Similarly, the adjusted current account
measure is the change in net foreign liabilities per unit of potential GDP,
denoted d,+I - d,. In long-run equilibrium, both b, and d, reach a
constant. This requires that the actual level of public debt and of foreign
indebtedness grow at the rate of potential GDP, which I take to be 3
percent per year.
The instantaneous utility function in period t is written simply
+ t3(b,+1- b,)2 + 24(d,+1- d,)2].The
Ut = -[k1(Qt - Q)2 + 2Tt
bliss point in each period is characterized by output at potential (Qt =Q),
zero inflation (s,c = 0), and no change in the two debt-GDP ratios
(bt+I - bt = dt+I - dt = 0). At the bliss point, u, = 0; at all other points,
u, < 0. The intertemporal utility function is an infinite discounted sum of
all present and future ut, of the form:
(32)

Ut =

3 (1 +

s=t

W)-(s-t)IIM,

where 8 is the pure rate of time preference (set at 0.10 in the simulations
that follow). in all of the simulations that follow, +2 iS set at 1.0, ?3 at
0.1, and ( at 0.5. The value Xl is given three alternative values, signifying
a "high" welfare weight on output (+1 = 2.0); a "medium" welfare
weight on output (+1 = 1.0); and a "low" welfare weight on output (?1
= 0.5). The low welfare weight is selected to yield roughly a path of
disinflation of about the rate in effect during 1981-84. In particular, it
produces a recession in the early stage of disinflation with a GNP gap of
8.5 percent.

47. Gilles Oudiz and Jeffrey Sachs, "International Policy Coordination in Dynamic
Macroeconomic Models," in Willem H. Buiterand Richard C. Marston, eds., International
Economic Policv Coordination (Cambridge University Press, 1985), pp. 274-319. For an
earlier illustration of the technique., see Sachs and McKibbin, "Macroeconomic Policies. "

Jeffrey D. Sachs

177

The intertemporal utility function is maximized using dynamic programmingtechniques, under the alternative utility assumptions. I assume
that as of 1981 the United States inherits a wage inflation rate of 10
percent, zero output gap, and zero adjusted current account and budget
deficits. The policy controls are specified in three alternative ways. In
Case I, the optimal policy mix of M and G is selected to maximize U,. In
Case II, the policy path is restricted to choices of monetary policy alone,
with government spending fixed at a baseline level. These two cases
allow us to examine the advantages of using two policy instruments
rather than one instrument alone. In a closed economy, Cases I and II
would yield almost identical results (in Tobin's "funnel" theory, there
would be no advantage, in terms of the output-inflation trade-off, to
having both instruments). In Case III, both M and G vary, but the policy
authority is obliged to maintain a policy mix that keeps the exchange
rate constant. This alternative is implemented by making G, the policy
instrument, fixing the real exchange rate, and making M, adjust endogenously to the level consistent with the exchange rate target. In comparing Cases III and I, we find the gains that can be achieved through
manipulation of the real exchange rate.
Table 10 shows the optimal policy paths for disinflation from a 10
percent inflation rate for backward-looking wage behavior and for a
variety of utility functions and policy options. The results are striking.
In Case I, where both M and G are freely employed, the optimal path is
to use expansionary G and contractionary M. (Monetary policy is
contractionary in the sense that nominal money growth is far below the
inflation rate, which, in the model with backward-looking wage behavior,
tends to produce a decline in output relative to potential.) In all cases,
the three-year sacrifice ratio is lower given this policy mix than with M
alone, and much lower than with a constant real exchange rate policy.
However, in all cases, the infinite-horizon sacrifice ratio is higher with
the Mundell policy mix than with M alone, or with a constant real
exchange rate. This latter effect results from the fact that in all cases the
long-run real exchange rate is more depreciated in Case I. Since the
Mundell mix causes a sharp initial appreciation, and an accumulation of
foreign debt, it also involves a greater long-run depreciation.48
48. Compare this result with my earlier illustration of the Buiter-Miller model, in which
the long-run sacrifice ratio is fixed. In that case I ruled out long-run changes in the real
exchange rate.
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Table 10. Optimal Policy Paths for Disinflation, United States, Alternative Utility
Weightsa
Sacrifice ratiob
Utility weight, policy
path, and variable
Low output weight
Case I. Optimal
policy mix
Fiscal policy
Monetary policy
Output gapc
Inflation rate
Real exchange rate
Case II. Monetary
policy alone
Fiscal policy
Monetary policy
Output gapc
Inflation rate
Real exchange rate
Case III. Fixed real
exchange rate
Fiscal policy
Monetary policy
Output gapc
Inflation rate
Real exchange rate
Medium output weight
Case I. Optimal
policy mix
Fiscal policy
Monetary policy
Output gapc
Inflation rate
Real exchange rate
Case II. Monetary
policy alone
Fiscal policy
Monetary policy
Output gapc
Inflation rate
Real exchange rate
Case III. Fixed real
exchange rate
Fiscal policy
Monetary policy

1981

Year
1982

1983

5.7
0.6
- 8.5
7.5
27.1

3.7
1.3
- 7.0
4.7
18.7

3.1
3.5
- 5.8
3.9
15.5

0.0
2.0
- 9.5
8.5
15.1

0.0
2.3
- 7.5
5.1
10.7

0.0
4.0
-6.1
4.1
8.5

- 6.1
3.6
- 9.8
9.8
0.0

- 5.1
4.3
- 7.8
5.9
0.0

-4.1
5.1
-6.3
4.7
0.0

5.9
1.8
- 5.9
7.5
26.8

4.5
2.3
- 5.2
5.6
20.0

4.1
4.0
- 4.6
4.9
17.5

0.0
3.1
- 6.8
8.8
12.1

0.0
3.6
- 5.8
6.3
9.1

0.0
4.9
- 5.1
5.4
7.7

-4.4
4.1

-4.0
5.2

-3.4
5.9

Threeyear

Longrun

3.47

5.20

3.93

5.00

4.55

4.97

3.12

5.30

3.88

5.00

4.61

4.97
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Table 10 (Continued)
Year

Sacrifice ratiob

Utility weight, policy
path, and variable

1981

1982

1983

Output gapc
Inflation rate
Real exchange rate

- 7.1
9.8
0.0

- 6.0
7.0
0.0

- 5.2
6.0
0.0

6.0
2.8
- 4.0
7.6
26.5

5.2
2.9
- 3.6
6.4
21.0

4.8
4.6
- 3.4
5.9
19.0

0.0
3.9
- 4.7
9.1
9.1

0.0
4.8
-4.2
7.4
7.2

0.0
5.9
- 3.8
6.7
6.4

- 3.0
4.6
- 4.8
9.9
0.0

-2.8
5.9
-4.3
8.0
0.0

- 2.5
6.8
- 3.9
7.2
0.0

High output weight
Case I. Optimal
policy mix
Fiscal policy
Monetary policy
Output gapc
Inflation rate
Real exchange rate
Case II. Monetary
policy alone
Fiscal policy
Monetary policy
Output gapc
Inflation rate
Real exchange rate
Case III. Fixed real
exchange rate
Fiscal policy
Monetary policy
Output gapc
Inflation rate
Real exchange rate

Threeyear

Longrun

2.65

5.40

3.83

5.00

4.67

4.97

a. Entries are deviations from baseline. The economy is assumed to inherit a 10 percent wage inflation rate in
1981, with all other target variables at zero. Fiscal policy deviation is expressed as deficit as percent of GNP;
monetary policy, as percent growth in MI; output gap, as percent; inflation rate, as percent; real exchange rate
(ECU-dollar), as percent.
b. Percent-years output loss per percentage point of inflation reduction.
c. A negative sign indicates output below potential.

In all examples, the optimal policy is an early recession and a gradual
recovery. In Case I, the recession is always brought about by slow
money growth and a rise in G. The case with the low weight on output is
closest to the U.S. experience. Note that the deficit initially rises to 5.7
percent of GNP, and the current account deficit is 1.4 percent of GNP.
The exchange rate appreciates by 27 percent on impact, and then
depreciates steadily over time, to a new long-run equilibrium level below
the initial baseline. As the utility weight on output increases, the optimal
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amount of fiscal expansion also grows. Note that in the "high" case the
initial deficit is 6.0 percent of GNP.
The Mundell mix is attractive because it allows for a quick disinflation
at low output cost, that is, a low sacrifice ratio, even though it raises the
sacrifice ratio in the long run. Why such a trade-off is desirable in the
model is important. The desirability of exploiting the short-run benefits
of appreciation result from quadratic costs of inflation, or at least rising
marginal costs of inflation, and the implicit assumption that the indirect
costs of the policy mix, including budget deficits and current account
deficits, are small when measured at a zero policy change baseline. In
other words, as in the static model of the previous section, the economy
must have more of an "inflation problem" than a "budget deficit
problem" or "current account problem" on the baseline.49 Because of
quadratic costs of inflation, it pays to reduce inflation quickly; because
of small welfare costs on the margin of budget deficits and current
account deficits, it is worth pursuing the Mundell mix for the sake of
inflation control.
The results of the simulation really focus, then, on the output-inflation
trade-off, without seriously trying to measure the welfare costs of running
large budget deficits or large current account deficits. Some critics of the
mix have argued that it has imposed large costs by restricting investment
expenditure, though Barry Bosworth's analysis in this volume calls that
view into question. Others have worried about the political and economic
ramifications of a large external U.S. indebtedness. Still others have
asserted that for given aggregate output levels, there are major costs to
building the nontradables sectors at the expense of tradables, particularly
since that buildup will likely have to be reversed over time. Such
assertions are plausible, but so far unquantified. I have included a weight
for them by weighing the welfare costs of budget deficits and current
account deficits in the social welfare function. To the extent that they
are to be more highly credited, the result would be to weaken further the
case for the strong dollar policy mix. In any event, all of the optimal
policy paths call for a steady real depreciation after the initial appreciation. However much the Mundell mix is pursued, it must be reversed
over time.
49. As shown earlier, this statement can be given precise technical content for a
specific optimization problem.
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Finally, I reiterate the point that the welfare discussion is based
entirely on a national welfare function, taking as given the actions
abroad. A global analysis of global disinflation would likely argue against
the attempt of any particular country to engineer a large currency
appreciation.

Conclusionsand Problems Ahead
Without the strong dollar in recent years, the United States either
would have had much higher inflation or would still be languishing, as
is Europe, with double-digit unemployment. But the future looks somewhat bleaker, now that the U.S. economy has already enjoyed the
benefits of the strong dollar and faces the higher inflation built into
the process of unwinding the dollar. As long as the depreciation is
gradual, the actual inflation rate does not have to rise as the dollar falls,
assuming that domestic price inflation continues to fall, which is likely
if there is continued (and declining) slack in the economy. As shown in
Case I above, with "low" output weight, the unwinding of the dollar
takes place in the context of steady declines in inflation and a steady rise
of output to full employment.
The risks from the current situation come from the possibility either
of a sharp drop in the dollar or of a real appreciation that is sustained too
long. Note that the optimal policy packages involve high but steadily
falling budget deficits, and certainly not a path of continuing high and
rising deficits, as now appears possible in the United States. What
happens, in fact, if the Mundell mix gets stuck, and the deficits remain
inappropriately high? To investigate this case, the model is simulated
for a permanent exogenous path of deficits of 4 percent of GNP, with
optimum monetary policy that takes the deficit path as given. The major
effects of this undesirable fiscal policy are a sustained path of current
account deficits and a large long-term decline in private absorption. The
economy experiences an enormous increase in external indebtedness,
and real consumption is squeezed in the long run to make room for the
net exports needed for debt servicing.
A final case to consider is the implication of a shift in portfolio
preferences against the dollar, starting from a situation of large real
appreciation. Many analysts, such as Stephen Marris, believe that when
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Table 11. Effects of a Shift in Portfolio Preferences Away from U.S. Dollar, 1985-88a
Case and variable
Baseline: no portfolio shift
Real exchange rateb
Output gap (percent)c
Inflation rate (percent)
Assumed portfolio shift,
with policies unchanged
Real exchange rateb
Output gap (percent)c
Inflation rate (percent)
Assumed portfolio shift,
with optimal policy response
Real exchange rateb
Output gap (percent)c
Inflation rate (percent)

1985

1986

1987

1988

18.0
- 4.8
3.3

14.1
- 4.0
2.6

12.1
- 3.4
2.2

10.4
- 2.8
i.8

- 9.5
0.5
5.0

- 4.3
- 7.5
6.5

- 5.7
- 5.5
3.6

- 5.8
- 6.3
2.9

0.2
-6.1
4.9

- 1.5
- 5.0
3.6

- 2.7
- 4.1
2.0

- 3.6
- 3.4
2.4

a. Low output weight case.
b. Departure from long-run equilibrium, in percentage points.
c. A negative sign indicates output below potential.

the dollar begins to depreciate, the "luster" on the currency will
diminish, and a flight from dollars will ensue. What is the appropriate
response of policy in that case, given that adjustments to such a shock
will inevitably be painful?
To study this case, suppose that inherited inflation is 5 percent at the
time of the portfolio shift, and that the preceding period's GNP gap was
5 percent. Suppose further that an exogenous and permanent ROECD
portfolio shift occurs that would result, with unchanged U.S. policy, in
a 27.5 percent depreciation of the dollar. Optimal monetary and fiscal
policies are then applied in response to this shock. Table 11 compares
output and inflation in three cases: no portfolio shift, a portfolio shift but
no policy response, and a portfolio shift with optimal policy response.
The utility function settings are for the case of low weight on output.
By itself, the portfolio shift causes a rise in output in the first year and
a sharp increase in inflation. In principle the direction of effect of a
portfolio shift on output is ambiguous. When the portfolio shift occurs,
U.S. interest rates rise and the real exchange rate depreciates. The first
effect tends to reduce output, while the latter tends to raise output. In
the model as specified, the exchange rate effect dominates the interest
rate effect, as is true of most large-scale econometric models as well.
However, by the second year the effect turns negative. Optimizing
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policymakersare forced to tighten sharply in the face of the portfolio
shift, as shown in the bottom of table 11. The economy is pushed into a
mild recession (comparingthe portfolio shift cum policy response with
the baseline),with the outputgap about 1 percenthigher,and inflation1
percenthigher,for four years. Thus, even with an optimalresponse to
theportfolioshift,the netresultis a spurtin inflationanda mildrecession.

APPENDIX

Commodity Prices and the Exchange Rate
describes the derivationof equation 8, the equationfor
the dollarprice of primarycommoditiesused in the structuralmodel in
the text.
The world is divided into the United States, the rest of the OECD
(ROECD),andthe less developedcountries(LDCs),includingthe nonoil
LDCs and OPEC. The exchange rate measures the ECU-dollarrate,
where the "ECU" is the weighted average currencyof the ROECD. I
assume that LDCs peg their currency to maintain a constant real
exchange rate vis-a-vis the total OECD area, with the United States
receiving a weight c- and the ROECD, (1 - ca)in the LDC currency
basket. The term EL denotes the nominal exchange rate of the LDC
currency vis-a-vis the dollar, and eL = log(EL). Lettingp, p?, andpL be
thefixed(log)outputpricesinlocal currenciesin the threeareas,assume:

THIS APPENDIX

(A. 1)

eL

=

pL

-

[Ucp + (1 -

at)(p0 -

e)].

Furthermore,by the assumption of competitive world trade in Ri, I
specify the local currencyprice of Ri as:
(A.2)

pr
pr
pr

in the United States
+ e in the ROECD
+ eL in the LDCs.

Now, a usefulmodelmakessupplyof Riin each countryan increasing
functionof the local relative price of Ri. Assuming a constant supply
elasticity ES:
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(A.3)

Ru =

aou(PR/P)ES

in the United States

RO?=

co(PRE/PO)ES

in the ROECD

Rs

=

XL(P ELF)

in the LDCs.

Demand for Ri is written as a negative function of the relative price of
Ri, and as an increasing function of real national income, with a demand
elasticity ED in each area:
(A.4)

RU =P3U(PRIP)/-EDyS

in the United States

RO =3R(PRE/PO)

in the ROECD

RD =

in the LDCs.

L(PE/P)YL

Equilibrium requires that the world supply RSW
( = RSU+ RS?+ RS) equal
world demand RDW
(= RDU+ RO + R L):
(A.5)

RW= RW

The conceptual experiment asks how a percentage change in E affects
the dollar price pR of commodity Ri, holding fixed the output prices P
and PO. To solve this problem, we logarithmically differentiate A.3 and
A.4 and note that the percentage changes in world supply and demand
may be written as:
(A.6)

drw = Oudrsu+ O0dr? + (1 - Ou - O?)drsl
drDw= OudrDu+ o?dro + (1 -

Ou- O3)drD-,

where OSu
and 09 are the shares of the United States and the ROECD in
supply of RW(Ouand ODare analogously defined) at the initial equilibrium.
Remember, finally, that by assumption d(eL - pL) =(1 - c)de. The
equality follows from equation A.1. A bit of algebra yields a general
expression for dpr:
(A.7)
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Note thatpr changes in proportionto a weighted averageof changes in
p and (p0 - e), and also in response to changes (weighted) in world
incomeyt'. The term y is the weight attachedto U.S. prices and (1 - y)
is the correspondingweightfor ROECDprices.
Accordingto equationA.7, the effect of an exchange rate change on
is given by dprlde = - (1 pr
y). It is easy to compute dprlde for a
numberof special cases. If the United States is "small" in the world, in
the sense that Ou = Ou

=

0, then dprlde

= -

1. This is the standard

case that for a small country, an exchange appreciationlowers traded
good prices one for one. If the United States is dominantin the OECD,
with c- = 1 and Ou= Ou= 1, then dprlde = 0. In this case, an exchange
depreciationwould have no effect on dollarcommodityprices. Third,if
the U.S. shares of the OECD productionand consumption of Ri are
equal, and are in turnequal to c-(the weight of the United States in the
LDC exchange basket), then dprlde = 1 - ca. The larger is the U.S.
weight, the smaller is the exchange rate effect on dollar commodity
prices.

Comments
and Discussion
Stanley Fischer: Every year at this time the youngest child present
stands up and asks four questions.I They are: How much did the dollar
appreciation contribute to disinflation? Can the policy mix explain
changes in the exchangerate?Shouldwe expect a depreciationthat will
offset the effects of the appreciation?Was the optimalstrategyfollowed
even so?
The answers to the four questions are very long. They begin with a
reference to our forefathers, in this case Robert Mundell. A series of
interesting stories-in all likelihood based on fact-is presented to
interest us in the problem.For instance, the generallydecliningmoney
growthratesince 1981is almosta fact, thoughdifficultto findin the data.
The Mundellarticle is indeed brilliant,and it does suggest the tight
money, easy fiscal policy mix, but it certainlydoes notjustify that mix
by its effects on the exchange rate. Mundell simply announces that
monetarypolicydeterminesthe inflationrateandfiscalpolicydetermines
output, and that is it. But it would be churlish to object to slight
inaccuraciesin interpretingthe historicalsources, because it is a sign of
a livingreligionwhen the disciplesreinterpretthe prophetsin meaningful
ways that appealto the moderngeneration.
Now to substance.JeffSachsgives moreor less conventionalanswers
to the four questions. First, he argues that the dollar appreciationdid
contributesubstantiallyto the disinflationbetween 1980and 1984.Both
the successive Phillips-curve-typemodels in the first part of the paper
and the McKibbin-Oudiz-Sachs(MOS) model, which incorporates a
similarPhillipscurve, at the end attributeabout 30 to 40 percent of the
disinflationto the exchangerateappreciation.Second, the MOSmodelan enlarged multi-regionalMundell-Flemingmodel-implies that the
1. The paper was delivered on the day before Passover 1985.
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policy mix was largely responsiblefor the exchange rate appreciation.
Third, Sachs arguesthat there will be a dollardepreciationback to the
level of 1977. And finally, the U.S. strategy was almost optimal. The
erroris thatfiscal tighteningdid not begin earlier.
As a preliminarycomment, let me note that thinkingin terms of the
policy mix can be slightly misleading. If a stabilizationprogramis to
reduce the inflationrate, the growth rate of money has to be reduced,
sooner or later. The policy mix question is whetherboth monetaryand
fiscal policy should start out restrictive, or whether one should be
restrictiveand one expansionary,and if so, which? But there is no way
of reducingthe inflationrate in the long run without eventuallycutting
the growth rate of money. The long-runequivalentof short-run"easy
money" is not a high growth rate of money, but rathera high ratio of
money to bonds in the economy.
It is worth drawingattention to Sachs's interestingfindingthat the
long-runsacrifice ratio is larger with real exchange rate appreciation
than without. This is because the intereston the externaldebt accumulated during the disinflation period has to be repaid through a real
depreciationlargerthan the initialappreciation.Since Sachs uses only
backward-lookingexpectations in the Phillips curve, there is no longrunbenefit,in termsof lost output,from a quickinitialdisinflation.
I will direct my remainingremarksto four issues: first, the Sachs
estimates of the sacrifice ratio; second, the model of the role of the
exchange rate in the disinflation;third, the predictionsof dollardepreciation;andfourth,the questionof optimalpolicy.
Sachs's calculated sacrificeratios are too low. With unemployment
stillabove the naturalrate, the outputloss of 21.5 percentof GNP is low;
the slowdownin inflationto 2.4 percentis exaggerated.On the assumptions that the stabilizationeffort began at the end of 1979and that full
employmentwill be restoredin mid-1986,the sacrificeratiois about4.5.
But however the sacrificeratio is calculated, the loss in output in the
currentdisinflationis at the low end of earlierestimates. An estimateof
4.5 is consistent with Okun'slower boundestimate of 6, when adjusted
for the shiftin the Okun'slaw coefficient.
In 1982,RobertGordonand StephenKing anticipateda low sacrifice
ratioin a vector autoregressivemodel that includedthe exchange rate.2
2. Robert J. Gordon and Stephen R. King, "The Output Cost of Disinflation in
Traditional and Vector Autoregressive Models," BPEA, 1: 1982, pp. 205-42.
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In his paperin this volume, by contrast,Gordonfindsno special role for
the exchangerate. A correctdeductionis that exchange rate effects are
difficultto pindown statistically.In a paperreferredto by Sachs, Rudiger
Dornbuschand I find relatively large exchange rate effects on wages,
but those effects are statistically significantonly when the post-1980
period is included in the regression.3Our interpretationis that during
the post-1980period there was a sectoral effect of foreign competition
on wages in particular industries, such as automobiles, that were
sufferingfromforeigncompetition.
Now why should the path of the exchange rate matter?Sachs points
to a direct effect of importprices on consumer goods prices, a direct
effect of importprices on inputprices, and a competitiveness effect by
whichlower importprices squeeze domesticprofitmargins.The dynamics of adjustmentto a change in policy will thus not be independentof
the pathof the exchange rate.
All these mechanismsareincludedin Sachs's Phillipscurve estimates
at the beginningof the paperandin the MOSmodelat the end. However,
they are not directly relevant to the issue of whether the path of the
exchangerateaffectsthe long-runsacrificeratio.Dornbusch4andWillem
BuiterandMarcusMiller'have shown thatthe pathof the exchangerate
has no effect on the sacrificeratioin a disinflationif the Phillipscurve is
linear,if expectationsin the Phillipscurve are backward-looking,and if
the real equilibriumis the same after the disinflationas before. Sachs
demonstratesthat result in this papertoo.
Putsimply,in suchmodelsit takesa specificamountof unemployment
to reducethe inflationratepermanentlyby 1percentagepoint.The Sachs
model has a linear Phillips curve and backward-lookingexpectations,
and thus has the same property.In what sense, then, can the pathof the
exchange rate matterfor the costs of disinflation?In the firstplace, the
model may be missing some ingredient.Franco Modiglianiand Lucas
3. Rudiger Dornbusch and Stanley Fischer, "The Open Economy: Implications for
Monetary and Fiscal Policy," Working Paper 1422 (National Bureau of Economic
Research, August 1984).
4. Rudiger Dornbusch, "Inflation Stabilization and Capital Mobility," Working Paper
555 (National Bureau of Economic Research, September 1980). Dornbusch in private
conversation attributes this result to Franco Modigliani.
5. Willem Buiter and Marcus Miller, "Real Exchange Rate Overshooting and the
Output Cost of Bringing Down Inflation," EuiropeanEcononmicReviewv,vol. 18 (May-June
1982), pp. 85-123.
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Papademoslooked for direct effects of the growth rate of money on
inflation, effects that were over and above any operating through
aggregatedemand.6Anotherpossibilityis thatexpectationsareforwardlooking,so thatthe expectationof restrictivepolicy reducesthe inflation
rate.7Or perhapsthe world is nonlinear.Or there may be a permanent
change in the real exchange rate-for instance, as in Sachs's model at
the end of the paper, when the real exchange rate has to depreciateto
generate the interest on the debt incurredin the disinflationprocess. I
believe that expectations are to some extent forward-looking,and that
the pathof the exchangerate thereforedoes affect the sacrificeratio, by
producingquickresults on the inflationfront.
Alternatively,the sacrificeratiomay be a poor utilityfunction. When
Sachs, at the end of the paper, calculates optimal policies, he does so
using a quadraticutilityfunction with a targetinflationrate of zero and
with discounting. In that situation, there is a utility gain to reducinga
high inflationrate quickly, and that is why optimalpolicy startswith an
exchangerate appreciation.
The third issue is that of the dollar depreciation.Sachs's exchange
rate equationis for the deutsche mark-dollarrate. He explains the real
exchangerate by the relativecyclical positions of the United States and
West Germany, and by the long-term real interest rate differentials
between the two countries. The interestrate differentialsdo most of the
work,butthey areextremelyproblematic,becausethe expected inflation
rate is not observable. The proxy for the expected inflationrate is the
averageof inflationone year ahead and one year behind. This is simply
not crediblewhen the periodover which expectationsare being formed
is about six years. Sachs has the long-termexpected inflationrate in the
UnitedStates down to about4 percentalreadyby the beginningof 1983.
It is doubtfulindeed that that was the typical marketexpectation nor is
a long-terminflationrate expectation of 3 percent by the beginningof
1984plausible.
Accordingly,the exchange rate equationis hardto trust. Suspicions
shouldbe reinforcedby the low Durbin-Watson,to whichSachsmodestly
6. Franco Modigliani and Lucas Papademos, "I'argets for Monetary Policy in the
Coming Year," BPEA, 1:1975, pp. 141-65.
7. Stanley Fischer, "Real Balances, the Exchange Rate, and Indexation: Real Variables in Disinflation," Discussion Paper 1497 (National Bureau of Economic Research,
November 1984).
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points. The serial correlationof the errors is entirely consistent with
changingexpectations of the long-termreal exchange rate. Thus, the
exchange rate equationbrings very little evidence to bear on whether
the real exchangeratewill returnto its 1977level.
The U.S. currentaccount deficit is too large to be sustainable.The
dollarwill at some stage depreciate. But equationslike those in table 5
do not tell us how far it will go. We currentlyhave no good basis for
predictinghow largeare sustainableU.S. deficits. The deficitis smallas
a percentageof total foreign wealth, and foreignersmay for some time
want to continueaddingsubstantiallyto theirholdingsof dollarassets.
The finalissue is thatof optimalpolicy. Using the MOSmodel, Sachs
findspolicy to have been close to optimal,because the startingpointwas
a time of highinflation.I thinkthat conclusion is right,as is the qualifier
that fiscal policy shouldhave turnedrestrictivesooner.
But there are some doubts. First, the MOS model is very much a
blackbox. It is a generalizedMundell-Flemingmodel with largeinterest
rate and wealth effects on aggregatedemand,and strongexchange rate
effects on tradeflows. Whethera particularpolicy mix is optimaldepends
very much on dynamics-for instance of the J curve-but we are not
given much informationon this score.
Second, as Sachsappreciates,the strategyof overvaluingthe currency
is not for everyone. Every LDC that has had a debt crisis has tried at
some earlier stage to stabilize inflationby overvaluing the currency.
Those that did not succeed-and that means all of them-found themselves in deep trouble,the resultsof which we are still seeing aroundthe
world.
Maurice Obstfeld: Jeffrey Sachs argues that the early stages of an
optimaldisinflationpolicy are characterizedby tight monetarypolicy,
fiscal ease, and a steep appreciationof the currency. Nominal appreciationbuys a rapidfall in inflationearlyon, when inflationis most costly,
while fiscal expansion softens the effect of monetary contraction on
output. Subsequently, the currency should depreciate as full employment and price stability are regained. Sachs suggests that the dollar's
appreciationhas played a key role in the decline of U.S. inflationsince
1980,but he foresees a significantandpossibly inflationarydepreciation
in comingyears.
The logic leadingto the Mundellianpolicy mix is appealing,and it is
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no surprise that the mix emerges as an optimal policy in various
simulation models employed in this paper. Sachs's analysis of the
dynamicimplicationsof Mundell's short-termview is a usefultheoretical
contribution. Loosely speaking, quadratic policymaker preferences
imply that it is optimal to "borrow" low inflationwhen the marginal
disutility,of inflationis high, and to repay that loan later when inflation
and its marginaldisutilityhave come down. Borrowing,in this context,
takes the form of a sharpexchange rate appreciationthat is paid back
later, as lower fiscal deficits, looser money, and the unwindingof any
initialovershootingdepreciatethe currency.It is worthrepeatingSachs's
point-a point not really pursuedin this paper-that lower inflationis,
quite literally, borrowedfrom abroad, in the sense that a sharp dollar
depreciationleads to an initialrise in inflationin the rest of the OECD.
Presumably,the short-termdisinflationarybenefitsof the policy mix are
negated if foreign countries are unwillingto make the initial loan and
respondby adoptinga similarfiscal-monetarystance.
It is also worthnotingthatMundell'sgame, if playedat all, is one that
should be played by large countries only, or by a large coalition of
countries. I will argue shortly that a small country might well wish to
couple monetarycontractionwith fiscal contraction.
Sachs does not push the claim that U.S. macroeconomicpolicy has
been in any sense optimalin recent years, althoughhe implies that the
initial policy mix was correct in its orientation. Sachs's analysis also
implies significantpolicy overkill. Consider the model leading to his
equation24b, which can be writtenas
Rt,= OQTt,

wherefl is the ratioof the weightsthatthe policymakerplaceson inflation
andthe real exchangerate. This expressionequates the marginalrate of
substitutionbetween real appreciationand inflationto the marginalrate
of transformationof 0. Take 0 = 0.15 and assume an optimalpolicy in
1981,with a real exchange rate 15 percent higherthan a 1980base and
aninheritedCPIinflationrateof 10percent.Revealedpreferenceimplies
a Qlvalueof 10. Using the inflationrates for 1982-1981and 1983-1982of
5.9 percentand 3 percent, respectively, the optimalreal appreciations
in 1982and 1983, relative to 1980, are 8.9 percent and 4.5 percent. In
fact, the real exchange rate, rather than declining, was 24.1 percent
higherin 1982thanin 1980,and 28.4 percenthigherin 1983.Clearly,the
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governmentbudgetdeficitas a percentageof GNP has not yet begunto
decline, as prescribedby Sachs's simulations.
Anotherimplicationof the foregoingarithmeticis that policymakers
will opt for a largeinitialappreciationonly when they weigh the costs of
inflationheavilyrelativeto those of realexchangeratechangeor current
accountdeficits. Is this a reasonablepresumption?Sharpmovementsin
the exchangeratemay entail severe losses for the economy as resources
move out of the tradablegoods sectors into sectors favored by government demand. If the temporarynature of the real appreciationwere
understood, exporting and import-competingfirms could borrow to
cover costs in anticipationof the exchange rate reversal. But this is not
always possible in practice, anda morelikely outcome is a risingclamor
for protectionfrom imports. Indeed, this is one of the most dangerous
consequences of the current real exchange rate configurationamong
OECDcountries.1
This bringsme back to the applicabilityof Sachs's analysis to small
countries. Here, fiscal expansionis likely to have quite smalleffects on
overallaggregatedemandbut significanteffects on the allocationof that
demandamongindustries.To minimizethe sectoraldislocationsfollowing an exchangerateappreciationcaused by monetarytightening,it may
be best to reduce governmentspendingso as to hold the real exchange
rate steady.
Mundell's 1971 policy mix was, in fact, prescribedfor a world of
exchangerates peggedto the dollar.Underthatregime,fiscalexpansion
in the United States would have led to no suddenreal appreciation,but
insteadto a sharpreductionin the rest of the world's money supplyand
a gradualrise in the U.S. price level relativeto those in other countries.
In addition,Mundellenvisionedloose fiscal policy as takingthe form of
a tax cut, whichpresumablywouldhave caused less sectoraldislocation
than an equivalentfiscal stimulusthat shifts aggregatedemandtoward
defense-related industries. Neither Mundell nor Sachs considers the
effect of the policy mix on capitalaccumulationat home and abroad.
Sachs's case for a "strong-currency"approachto disinflationhinges
1. Since the early 1970s, changes in real exchange rates, rather than aggregate
employment fluctuations, seem to have served as the main pretext for pressures within the
United States to restrict foreign trade. C. Fred Bergsten discusses the case of U.S.Japanese trade in "What to Do about the US-Japan Economic Conflict," Foreign Affairs,
vol. 60 (Summer 1982), pp. 1059-75.
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in an importantway on the linkagebetween the dollar's value and the
U.S. price level. In the absence of this link, fiscal policy might still
furnisha means of cushioningreal output (the main point of Mundell's
analysis), but it would certainlybe less attractive.Much of the paperis
thereforedevoted to empiricalevidence on the inflationaryeffects of
exchangedepreciation.
The questionone would like to answeris: how would the time pathof
inflationhave differedif the policy mix of 1981had been implemented
underfixed exchange rates? I am not sure how the partial-equilibrium
model in the first part of the paper throws light on this question. Aside
from some obvious problems of specification and identification,the
interpretationof the simulationsis unclear. It is hard to envision an
"exogenous" shock to an endogenous variable-the exchange ratethat leaves unchangedall other endogenousvariablesexcept prices. In
general, the relationbetween an exchange rate change and subsequent
price movements will depend on the fundamentalexogenous change
perturbingthe economy. For example, an adverse shift in world consumption preferences will cause depreciation and a fall in domestic
goods' prices, while monetary expansion will cause depreciationand
domestic inflation.It would be interestingto use the Sachs-McKibbin
model to comparethe effect of fiscal policy on inflationunderfixed and
floatingnominalexchangerates. This simulationwouldmakethe foreign
price level an endogenous variable, and one which generally behaves
differentlyunderthe two exchangerate regimes.
Much discussion at this meeting has focused on whether the dollar
will drop, how far, and how fast. Sachs presents his evidence and
concludes that marketexpectations entail a dollardepreciationagainst
the deutsche markof roughly 30 percent over a period of about seven
years. The chief analyticaltool underlyingthe calculationis the expectationstheoryof internationalnominalinterestdifferentials,also known
as the interestparitycondition. A now extensive body of econometric
researchrejects the hypothesis that nominalinterestdifferentialsequal
expected depreciation rates, but no competing theory has received
strongempiricalsupport.Nominal interest parity implies that international real interest differentials equal expected real exchange rate
depreciationrates; if the expectations theory holds, as Sachs assumes,
realinterestdifferentialscan be used to forecast real exchangerates.
I fully agree with the conclusion that the market should expect an
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eventual real depreciationof the dollar, essentially because everything
that one mightreasonablyanticipatehappeningpoints in that direction.
In the long run, the real exchange rate depends on technology, private
sector preferences, fiscal policies, and the world distributionof wealth.
Technological and taste changes are probablyimpossible to forecast.
That leaves the U.S. current account deficit and the likely future
evolution of OECDfiscal stances, both of which point to a long-runreal
depreciation.
I differwith Sachs concerningthe extent of the realdepreciation.His
calculationrequiresassumptionsboth about the time requiredfor the
world economy to reach long-runequilibriumand about the nature of
inflation expectations. He estimates the length of the long run by
assuming that the expected long-run real exchange rate has been a
constant since 1977,and then regressingthe currentreal exchange rate
on his measureof the realinterestdifferential.JeffreyShaferandBonnie
Loopesko have run a very similarregression on monthly data for the
sampleperiodAugust 1973to March1982,findinga coefficientless than
half the size of those reportedby Sachs.2Whatthese conflictingresults
suggest is that one cannotjustifiablyinterpretthe correlationbetween
the real interest differentialand the real exchange rate as a structural
parametermeasuringthe length of the transitionperiod. Sachs's assumptionthat the expected long-runreal exchange rate was constant
over the sample is troublesome. That assumption would certainly be
invalidnow. Futurereductionsin U.S. federalspending,as they occur,
shouldbringa fall in the dollar'sreal long-runvalue; surelythe markets
anticipatethis.
Sachs's modeling of inflationexpectations is worrisome as well. A
two-year centered moving average of actual inflation rates may not
captureinflationexpectationsover the longerterm, andcasual evidence
from the bond markets suggests that Sachs's measure of long-run
expected U.S. inflationis an underestimate.A corollaryof the expectations theoryof nominalinterestdifferentialsis an expectationstheoryof
2. Jeffrey R. Shafer and Bonnie E. Loopesko, "Floating Exchange Rates after Ten
Years," BPEA, 1:1983, pp. 1-70. Shafer and Loopesko do not interpret their estimated
coefficients as adjustment speeds. More recent estimates similar to Sachs's are reported
in Peter Hooper, "International Repercussions of the U.S. Budget Deficit," International
Finance Discussion Paper 246 (Board of Governors of the Federal Reserve System,
September 1984).
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the termstructureof nominalinterestdifferentials:internationalinterest
rate parityat all maturitiesimplies that the interestdifferentialbetween
T-periodbondsdenominatedin differentcurrenciesis approximatelyan
average of the differentialson one-period bonds expected to prevail
between today and date T. At present, long-term nominal interest
differentialsbetween the United States and West Germanyare roughly
200 basis points above short-termdifferentials.Under the expectations
theory, this implies an expected rise in the U.S.-West Germanshortterm real interest differential,an expected future increase in relative
U.S. inflation,or some of each. Given the probablefutureevolution of
fiscal positions withinthe OECD, I findthe expected-inflationexplanation of the currentinternationaltermstructuremost plausible.Whilethe
real value of the dollar should be expected to fall, I am not convinced
that marketsexpect it to fall as far as its 1977level.

General Discussion
Several Panel members discussed Jeffrey Sachs's model of policy
reaction. ChristopherSims emphasizedthe possible weakness of modeling wage behavior in a way that prevents it from reacting to policy
changes. He suggested that the result be compared with results that
wouldcome fromrelaxingthis restriction.Simsalso notedthatthe utility
functionthat Sachs assumes is separable,so that the smoothnessof the
inflationpathdoes not matter.A plausible,perhapssuperior,alternative
thatattributeddisutilityto changesin the inflationratemight,in general,
show quite differentoptimalpolicies. Sims agreed that Sachs's formulation might be adequate in the present episode; inflationhad run up
quickly,creatinga politicalconsensus to reduce it. MartinBaily added
that squaringinflation in the utility function produces Sachs's main
policy findingfavoringreduced inflationnow at the expense of higher
inflationlater. He could see no presumptionthatreducinginflationfrom
11to 10percentaddedseveral times more utilitythanreducingit from2
to 1percent,which is what the squaredtermimplies.
WilliamNordhaussuggestedthat Sachs's analysis shouldfocus more
on the importantfindingsof an earlierpaperby Gilles Oudizand Sachs
comparingcooperative and noncooperative policies among nations
(BPEA, 1:1984). The earlier paper stressed that, in a noncooperative
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setting, policy reactionsabroadwould move all countriestowarda mix
in which monetarypolicy was too restrictiveand fiscal policy too easy.
Thismix resultsbecause each countrytriesto exportits inflation,though
collectively they cannot do so. Nordhaus also noted that it is very
difficultto reverseaneasy fiscalpolicy, as recentU. S. experienceshows.
Allowing for costs of changing policy could substantially attenuate
Sachs's prescription.
Nordhausquestionedthe use of long-termreal interestrate differentials to explainexchangerate movements. He noted that short-termreal
interestrate differentialswere near zero, so that they would predictno
movement in exchange rates in Sachs's model. Thus the explanatory
power of the long-terminterestrate differentialsrests on the steepness
of the yield curve in the term structureof interest rates. If the term
structureis taken to representexpectationsof sharplyrisingshort-term
rates, the long-termrate is appropriatefor Sachs's purpose. But that
interpretationis supportedneitherby surveys of interest rate expectations nor by the demonstrationby Robert Shiller, John Campbell,and
Kermit Schoenholtz (BPEA, 1:1983) that the term structure has no
predictivevalueforfutureshort-termrates. If, instead,the termstructure
representsa risk premiumon long-termbonds, then bonds are inappropriatefor Sachs's analysis, and the short-terminterest rate differential
shouldbe used instead, with very differentresults.
NordhausdoubtedSachs's assumptionthat before the 1980election,
inflationexpectationswere near 10percent if Carterwon but, if Reagan
won, could be representedby the actual inflationrates that ensued. He
pointedout that surveys of inflationshowed little impactof the election
on inflationexpectations.Furthermore,to explainthe dollarappreciation
that has occurred, Sachs's model indicates that expected real interest
rates must have been lower in the United States than abroad; the
implication is that expected inflation in recent years has been much
higherthanexperiencedinflation.
George von Furstenbergshowed that so long as the inflation rate
dependson the exchangerate,expectationsaboutinflationandexchange
rates must be determinedsimultaneously.When exchange rates move
in an unpredictedway, inflationrates will do likewise, makingit impossible to use observed inflationrates to infer expected real interest rates
as Sachs does. Von Furstenbergoffered, as an example, a case in which
nominal interest rates and expected inflation were both three points
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higherin the United States thanin West Germany,so that expected real
interest rates were equal and, according to Sachs's model, no real
exchange rate change would be expected. If the dollar were then to
appreciateby 10percentandif, as a consequence,the inflationdifferential
were to turnout to be zero instead of 3 percent, it would appearex post
that U.S. real interestrates were three points higherthanthose in West
Germany.But this difference cannot be used to explain the exchange
rate movementbecause, ex ante, the expected real interest difference
was zero.
George Perry objected to Sachs's method of calculatingthe experienced sacrificeratio. Sachs chose late 1980as his startingpoint because
foreign exchange markets began to recognize the U.S. disinflationat
thattime;butthe disinflationpolicy hadactuallystartedin October1979,
andits effects on unemploymentandoutputhadbeenfelt soon thereafter.
By late 1980, unemploymentwas already up a couple of points and
inflationwas just startingto slow, making a sacrifice ratio calculated
startingfromthat time artificiallylow.
Edmund Phelps suggested two possible effects through which the
fiscal-monetarymixcouldplaya specialrole inimprovingthe disinflationoutputmix, in additionto the role assignedto the mix by Sachs. The first
effect rests on the assumptions that monetary policy can bring down
inflationwithoutrecession if it has full credibilityandthatthis credibility
depends on the rate of money growth. In this case, if policy reduces
inflationaryexpectations by reducingthe money supply, interest rates
will fall, thus increasing the demand for money at the initial level of
output. If the money supply expands to meet this higher demand,
credibilitymay be lost; if it is not allowed to expand, outputwill fall. An
expansionaryfiscal policy can, in this case, restore the level of output
without losing the anti-inflationcredibility that depends on money
growth. Phelps's second effect rests on getting a positive labor supply
response to tax cuts. If the response is significant,addingtax cuts to
monetaryrestraint will raise the unemploymentrate, and hence the
disinflation,that is associated with any level of output.

