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+ « o I stress the need for paying more attention to leads and lags by means

of delaying or putting forward imports and exports. . . . I point out that,

in so far as a study of leads and lags is concerned with the effects of
anticipations of changes in exchange rates on the supply-demand relation-

ships in foreign exchanges arising from trade, such effects produced by changes
in the timing of physical imports and exports are fully as relevant as those
produced by changes in financial arrangements connected with imports and
exports.

Paul Einzig,.
Leads and Lags: The Cause of Devaluation, p.4




Expectations and the Adjustment of Trade Flows
Under Floating Exchange Rates: Leads, Lags, and the J-Curve

by

John F. Wilson and Wendy E. Takacs*

I. Introduction

According to the sténdard textbook view of the adjustment of
trade flows under floating exchange rates, currency depreciation or
appreciation due to existing imbalances would fairly promptly set in
motion adjustment in real goods and services flows. If this is so,
the return toward equilibrium would be quicker than in a fixed-rate
enviromment where national authorities may defend inappropriate exchange
rates for too long.

The evidence from the floating period so far is less than fully
persuasive that international imbalances are resolved more quickly by
greater exchange-rate flexibility. During the last eight years large
trade and current account surpluses and deficits haye persisted in the
major industrial countries despite substantial changes in exchange-rates.
To be sure, some of these imbalances can be traced to energy developments
and to divergence in economic performance across the major countries.

At times during the 1972-79 period, however, swings in external balances
appear to have been greater than such factors can account. for, and move-~

ments in counterintuitive directions have been frequent. For instance,
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the German current surplus rose to record levels in 1974 despite the
quadrupling of oil prices, and the Japanese surplus went through pro-
longed expansion in 1977-78 while the yen appreciated almost continuously.
Although some perverse movements, attributable to J-curve effects, have
come to be expected in international adjustment patterns, cases like

the two cited go well—beyond what might be predicted by conventional
models. The deficiency may be, we suggest below, that such models ignore
the role that expectations about future price and exchange-rate shifts may
play in the adjustment profile.

The purpose of this paper is to add to the understanding of the
adjustment of trade flows to price and exchange-rate stimuli by developing
a simple model of how expectations might affect the time profile of real
trade flows. When expectations are incorporated in such a model, "leads"
as well as "lags'" in the flows of physical goodé become possible and a
rationale for seemingly perverse behavior becomes apparent. The possibility
of "leads" in trade flows has, to date, been neglected in the empirical
literature but, as will be elaborated below, has important implications
for adjustment of payments imbalances and, in particular, for the shape

of the J-curve,

IT. Analytical Framework

If we may suppose that current-period trade flows do respond
to traders' expectations (or those of their customers) about the future,
what form might such a response take? Consider the case of a U.S. importer
during a period of rapid dollar depreciation, such as 1977 or 1978. Suppose
that this importer deals in merchandise (e.g., cars or consumer electronic

products) from a particular source, such as Japan, and that his ability or



willingness to shift to other sources of supply is limited in the short-
run. In the long rﬁn it would certainly be the case that dollar
depreciation against the yen would bite into the importer's demand for
Japanese products, probably because some of his customers would shift
to domestic or third-country substitutes. In the short-run, however,
the importer might témporarily accelerate his orders for Japanese goods,
hoping to beat still higher exchange costs in the future, Alternatively,
his customers may clamor for desired products sooner, essentially due to
the same fears.l/

The result of this, assuming exchange rates move roughly as

expected, may be a temporary increase in imports at about the same time

the home currency in fact depreciates. Such a bulge would probably, but
not necessarily, be associated with a disproportionate fall in imports
in succeeding periods, both as an offset to the earlier acceleration and
as reflection of real adjustment to the increase in import prices.

Somewhat the opposite behavior might characterize importers in
a country whose currency is appreciating rapidly. Expecting the domestic
currency cost of imports to be lower in the future, they may to some extent
defer their own orders and imports. In such a case the initial bulge
in the volume of imports will be downward, with a subsequent upward surge
as the offset counterpart and in reflection of actual currency appreciation.
If trade flows do react to exchange rate expectations in this way, it
is evident that the volume balances of both appreciating and depreciating
countries will, for a time, move perversely. An analogous argument can
be made for expectations about foreign currency prices of traded goods.

The case for anticipatory effects on trade flows arising from expected



changes of doﬁestic goods' prices is somewhat weaker, but one can be
made for some circumstances.
- Previous empirical work on anticipatory trade flows is’ scanty,
but scattered references to the possiblity of hastening or postponing
of orders can be found in the 1iterature.g/ The most extensive discussion

appears in Einzig's Leads and Lags (1968). 1In his chapter on "The Timing

of Imports and Exports," Einzig sketches examples of the kinds of import/
export acceleration/deceleration mechanism outlined above, argues that
changes in the timing of physical trade is as important as changes in
trade financing arrangements, and notes that to some extent trade leads
and lags may stem from customer pressures, rather than choices made by
traders alone.g/

One objection sometimes raised against the trade leads and
lags scenario is that traders can hedge their risks by payments leads and
lags or spot and forward operations in the exchange‘markets° This may be
true, but many traders might still elect to manipulate the time profile
of their trade rather than their payments flows. Most of the fragmentary
evidence on the behavior of traders, for instance, shows that only a
small number hedge their risks in foreign exchange markets.é/ And some
traders may actually be obliged to alter the normal time-frofile of their

operations because of customer pressures. Customers cannot be assumed

to have easy access to financial hedges.

ITI. The Model
Give the preceding discussion, it seems plausible to think of

net orders for traded goods (new orders less cancellations) as depending on



traders' views about the future, as well as the situation observed at

a given point in time. Thus, consider such an order's function for imports:
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exchange rate (cost of foreign currency in terms of the
domestic currency);

Z = other cyclic variables, such as disequilibrium, inventory

situation, etc., which may influence ordering behavior.él

An "e" indicates the level of the variable expected by traders
for the subscripted time period, and '"h'" is the expeétation horizon. 1In
this function it should be understood that net orders lodged in period
"t" are for imports whose physical delivery will be distributed through
time between periods "t'" and "t + n", where n (n2h) may be thought of as
the longest order-delivery lag. Therefore, actual imports (or exports)

in a given period will be a function of present and past net orders.

M, = M0, O 1seees Op_p) (2)

Considering equations (1) and (2) together, observed imports in

any time period will depend upon present and past observed levels of prices,



income, and cyclical variables and present and past expectations as to
the levels of the same variables.
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In equation (3) {X: S} indicates the values of X expected for the period
>

r in present or past period s over the relevant ranges, r = t-nt+l,...,t+h
and s = t-n,.00,t. _ ‘ “

Equation (3) is quite complicated and would be impossible to
estimate without further assumptions and simplifications.. Those noted
below seem reasonable given that our goals are to suggest some methodological
innovations, to obtain gmpirical evidence on trade adjustment, and to focus
mainly on actual and expected changes in prices and exchange rates:

l. We eliminated the distributed lag structure on observed

‘.ﬁY and

values of the income and cyclical terms 4
t-1 t-ng

Zt-l"'zt—n4)’ so that only the current period values (Yt
and Z,) remain in the equation. Likewise we dropped the expected

levels of these variables {Ys s} and {Z: s} from the function.
b

2. For prelimihary investigation, we included only one quarter
ahead as the expectation horizon (that is, in this paper
h=1), under the assumption that the expectation horizon is
fairly short, even if the delivery lag may be 1onger.§/=

3. Lagged actual values of price and exchange rate variables

7
were used in place of lagged forecast values.—



The above simplifications help reduce equation (3) to the

following:
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(3a)

An obvious problem which survives these simplifications is that one-period-
ahead price and exchange-rate expectations remain in the function to be
estimated, and the trader's expectations about those variables cannot be
observed. There are several ways this difficulty can be resolved. Actual
future values of the variables could be used as proxies on the assumption
that traders correctly anticipate future events, but such a solution
somewhat begs the question. Alternatively, a variety of time series,

auto regressive, or regression procedures could be used to generate

series of expected values of the variables.gl But by far the likeliest
scenario is that traders' expectations are typically formed by some simple

" involving recently observed data. Our (admittedly arbitrary)

"algorit
specification assumes that traders extrapolate current-period price and

exchange-rate levels on the basis of a simple weighted average of recently

f d
observed rates of change. Price (P and P ) and exchange rate (R)

"forecasts" were generated as follows:

X1 = (0.7 xt/xt

o T O3 XX DX = ue) x | (4

The extrapolative factor, pj(t), is obviously a function of time because

it is continuously updated through the sample .



While.simple, equation (4) generates forecasts which in fact
match outcomes reasonably well, This is important because, although
it is unlikely traders could stumble on an algorithm with'unbiased“
forecasting properties, it is also implausible they would stick with one
which produces manifestly bad results through time.g/ In our estimation
procedure the élgorithm given by (4) was used to generate the unobservable
one-period-ahead forecasts of prices and exchange rates while, as noted,
actual historical data (rather than lagged forecast data) were used for the
""observable'" present and past price and exchange rate levels.

After the above simplifications, and invoking the common
assumption that the functional form of the original equation is exponential
(except perhaps for the Z vector) taking logarithms yields the estimating

function (5). The "e'" superscript is omitted for convenience.
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t (5)
As in our previous article, and for reasons given there, one simplification
not undertaken here is the compression of price terms into the relative-
price specification used in most of the trade literature.

The above derivation has been in terms of a country's demand
for imports. The same basic formulation can also be applied to a country's
exports, with the modification that the income and cyclical variables
would then be those of the trading partners (Yf and Zf), the price of
competing domestic goods would be the price level in the imporing countries
(Pf), the price of the traded goods would be Pd, and the exchange rate (R*)

will be the price of the exporting country's currency in terms of foreign currency:
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‘As is customary, sums of coefficients in equations (5) and (6)
are interpreted as long-run responses of imports and exports to their

several determinants. Sign expectations in both equations are as follows:
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It should be noted, however, that because the hypothesis of this paper
is that trade flows may initially or temporarily respond perversely to
price-and exchange-rate stimuli, some individual coefficients are expected
to be 'wrong-signed." This should be especially the case at or near the
lead end of the various lag distributions.
Two further modifications were made to the equations prior to
estimation. First, prior reasoning suggests that the long-run impact
.of changes in export pricesvand exchange rates on trade flows should be
about the same. This constraint was therefore imposed on the regressions
and was implemented by a mixed estimation procedure.lg/.Second, since
actual lag lengths nl...n3 are unknoﬁn, they must be searched out. To
hold the number of equations to be estimated within manageable bounds,
we assumed that the full adjustment horizon is the same for domestic and
foreign prices. That is, n; = n, in equations (5) and (6).ll/
The following information summarizes these restrictions and the

lag-estimation technique used in obtaining empirical results:
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Lag lengths: n. =n %.n

Lag sums: E(25i - zyi) = 0; ZBi unconstrained

r: 2 ~ 12
Lag structures: E(AAB ) = E(Agﬁ,) = E(AAY.) =0 12/
(Shiller method) i i i

Before presenting empirical results, we might note the relation-
ship of the approach used in this paper to some of the previous empirical
work on trade flows. Somewhat surprisingly, almost all of the existing
trade literature glosses over the orders/delivery mechanism we have
incorporated here. With few exceptions, contributors to this literature
treat trade flows solely as a function of current and past income and
prices, ignoring both the role of expectations and the fact that recorded
trade follows earlier orders (the true demand function). Implicit in
this tradition is the assumption that trade volumes adjust only to price
and exchange-rate changes which have already materialized.

Among the few studies which take trade orders as a starting
point is Marston's study of British import demand (1971). As Marston
correctly notes, '"Current orders are determined by the level of aggregate
demand and prices expected in the period when imports are to be delivered."
(p. 378) However, Marston continues that "... Expectations of future
income ordinarily are based on the level of income recently experienced.
Thus orders placed in the current period are a function of income in the
current and previous periods. Similarly, recent price experience ordinarily
determines expectations of future prices." Marston disposes of the expecta-
tions problem by writing orders as a function of past income and price

levels, from which it follows that imports (which trail the orders) are
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likewise lagged linear functions of these observables. The assumptions
in the present study about the way past experience is translated into
expectations are somewhat broader than Marston's, mainly because recent
rates of change are considered and expectational proxies cannot be avoided.
A much more complicated effort to give expectations a role in
the existing literature is represented by the two studies by Isard, Lowrey
and Swamy (1975) and (1978). 1In these studies of demand for imported
consumer goods and imported foods, there is no explicit orders/delivery
relationship, but the authors are cognizant of the role expectations play:
In our multi-period framework the individual's demand for
imports is related to his wealth or permanent income, rather
than being a direct function of his current income. Current
demands for imports also depend on the expected future prices
of imports and domestic substitutes, which we express in terms
of current prices and expected rates of inflation. (1975 p. 2).
As equation (6) in the cited study makes clear, Isard et al. regard
current-period consumer goods imports és a distributed-lead function of
future (expected) foreign and domestic prices. The particular proxies
they adopt for expectational variables (see their equation (13)) involve
geometrically weighted sums of past "inflation factors," which consumers
are hypothesized to extrapolate forward over the relevant horizon. Making
appropriate substitutions and a Koyck transformation (see their equation
(32)), Isard et al. get a complicated import function which, however,
includes only observables. Our own assumptions about expectations-formation

are somewhat simpler, but lead to variable-proxies which cannot be purged

from the estimating equation.

IV. Empirical Results

We applied equations (5) and (6) to the trade of six industrial

countries among themselves. The countries included were Canada, France,
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West Germany, Japan, the United Kingdom and the United States. For each
country we estimated equations explaining imports from and exports to

the other five countries in the sample, using quarterly data for the
period 1972.1I to 1978.III. All lag structures were estimated using the
Shiller procedure, and the long-run elasticities with respect to the
export-price and exchange rate variables were constrained to be equal.

In each case we explored various forms of the cyclical variables and all
permutations of 4, 6, 8, 10, and 12 quarter lag lengths on the exchange
rate and price variables, with the lag lengths on domestic and foreign
price terms always the same. 1In the absence of undisputed econometric
standards for choosing among alternative results with the same functional
forms, we looked to the signs and significance levels of the coefficients,
as well as to fit and serial correlation properties of the results, to
select the best equations. Tables 1-6 present our results,

In these equations, the income coefficients and the long-run
price and exchange rate elasticities all have the expected signs. United
Kingdom exports, and to a lesser extent, Canadian imports and exports,
however, show only a small response to price and exchange rate variation.
Cyclical influences appear to be particularly significant to Japanese
trade. ‘

The impact of expectations about price and exchange rate changes
show up in the lag structures of these equations as "unexpected" signs
on the coefficients of the leaded or near lagged variables. This sign
pattern emerges, in the case of imports, as goods ordered early in an
attempt to beat anticipated cost increases clear customs and, in the case

of exports, due to temporary retardations as traders and their customers
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respond to perceptions of cheaper merchandise in the future. Unexpected
signs of this type do in fact appear for at least one of the variables
in all equations, and appear to be particularly significant for Canadian
and Japanese imports and exports, United Kingdom imports, and United
States exports. The results therefore tend to confirm the existence of
an import/export acceleration/deceleration phenomenon and indicate that
the volume balances of major trading countries may move perversely in the
short run in response to these influences.

Two other facets of the estimates also are worth mentioning
for comparison with results obtained with our earlier model applied
to the same countries for the fixed-rate era. (See Wilson and Takacs
(1979 - Tables 1-6.)) One is that the total response time to price
and exchange-rate stimuli in the floating-rate enviromment appears shorter
in most cases than it was earlier. Second, the results of our earlier
study tended to confirm Orcutt's 1950 conjecture that adjustment to exchange-
rate changes would be faster than to price changes. We questioned then
whether the same would hold under floating exchange rates, and in fact,
the results in Tables 1-6 tend to show full exchange rate lags as long
as (or even slightly longer than) the corresponding price effects. A
tentative conclusion from these aggregate results, therefore, is that
trade adjusts to price and exchange rate movements over more equivalent

13/
horizons now than in the Bretton Woods interval.™

V. Implications of Trade Leads and Lags for the J-Curve

The pattern of leads and lags in trade flow behavior described
and empirically confirmed above may initially reinforce the pure valuation

effects of currency changes, and thereby exacerbate the J-curve for
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countries in trade or current account disequilibrium. If the currency

of a given country depreciates, its trade balance may deteriorate sharply,
not only due to the increased value of imports previously contracted for,
but also due to the temporary surge in physical imports ordered in
expectations of the depreciation. Export earnings may fall at the same
time, because of a temporary downward shift in volumes.

To illustrate the way in which taking expectations into account
can affect the J-curve, we have drawn in Figures 1-6 the J-curves implied
by the estimated equations for each of the countries in this study.

Also drawn, for comparison, are a set of stylized J-curves derived from
the kind of trade-flow models which seem to predominate in the literature.
In such models, import and export lag-coefficients are commonly assumed

to follow second-degree polynominal curves, and there is no adjustment
prior to an actual price or exchange rate impulse. To derive such
stylized J-curves, therefore, we computed sets of pseudo-coefficients
which trace second degree curves, but which have the same lag-lengths

as our own estimates and likewise have the same coefficient sums. This
latter condition assures that the final adjustment equilibrium will be
the same in both cases, although the intermediate positions of the curves
can differ noticeably. Details on construction of the pseudo-coefficients
and derivation of the J-curves for both cases are found in the Appendix.

Several observations might be made relative to the J-curves
displayed here, all of which relate to the '"total" trade of each of the
sample countries with the others as a group. First (#ssuming trade
is initially balanced), all show an initial deterioration of the trade

balance, although nothing in the estimation procedure required this to
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Figures 1-6: Estimated (J) and Stylized (Jt) J-Curves for
Major Countries under Floating Exchange Rates
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be the case. This result by itself tends to confirm the view that the
J-curve (in the sense of initial worsening of the balance) in reélity

works much as is often envisaged for these six countries, under floating

as well as under fixed exchange-rates. Second, since the final trade
equilibrium has improved after full adjustment in all cases, the evidence
suggests the Marshall-Lerner condition is satisfied for these countries,
i.e., that exchange-rate adjustments will ultimately be effective in better-
ing external performance. Third, it is apparent that the estimated J-curves
lie beneath the stylized J-curves over most of the adjustment period for

the countries concerned. That is, the model which takes expectations into

account produces results in which the trade balance not only deteriorates

earlier than in conventional models, but also in which the balance is
generally lower as the full-adjustment horizon is approached. Consequently,
the accumulated sum of trade balances -- measuring from the initial
equilibrium -- need not be the same in the two cases, except that the
final equilibrium is the same. 1In the results considered hére, between
the shock and the final adjus;ment the estimated model tends to accumulate
trade balances for each country which are (algebraically) lower than those
produced by the stylized model.

Taking note of an individual result, the adjustment path of
the Japanese trade balance is especially striking. The estimated. J-curve
(alone among thése estimates) not only continues to move in the ""perverse"
direction for several quarters, but for most of tﬁe adjustment period
there is a considerable gap between the estimated and stylized J-curves.
We are tempted to relate these findings to the 1977-78 historical experience,

when the yen appreciated amost continuously, at the same time that political



23

and economic observers (with, we think, the '"conventional model’ in mind,)
searched the Japanese trade data ffuitlessly for signs of external adjust-.
ment. A plausible interpretation of what happened during this episode

is that expectations of further yen appreciation were regularly engendered
by recent yen apprecation, giving rise to a series of "overlapping’
J-curves, each exacerbated by anticipatory behavior, in which adjustment

to past changes were, for a time, simply overwhelmed By traders; responses
to recent and anticipated changes. Once a period of relative yen stability
was achieved (from late 1978 through mid-1979), therefore, it should

not be surprising that lagged effects caught up and the Japanese surplus

plummeted late in 1979.l£/

VI. Bilateral Trade Equations and J-Curves:

The model applied so far in this paper to aggregate trade of
six industrial countries is also applicable to bilateral trade among
them. To keep the study within reasonable bounds we have explored
bilateral trade and J-curves only selectively, for the United States
and Japan. Particular interest attaches-to these cases because both
countries are major factors in world trade, their bilateral exchange rates
with other countries have changed sharply, and because of the persistent
controversy over whether such changes can rectify bilateral imbalances
at all between themselves and with other countries.

Applying equations (5) and (6) to U.S. and Japanese trade
yields a series of bilateral estimates similar to those tabulated in
Tables 1-6. In Table 7 which follows, however, we have presented only the
long-run price and exchange rate elaéticities obtained, together with an

. 15 ‘
indication of the full‘lag—lengths.—-/ While a few of the long-run parameter



Table 7:

Synopsis of Long-Run Price and Exchange Rate Estimates |

for Bilateral Japanese and U.S. Trade, 1972-I - 1978-TII

Japan
Trade Partners , Exports Imports
R, Py Pg R, Pf Py
Canada -1.13 16.51 -1. 73 1.67
' (10, 10) (10) (8, 6) (6)
France -1,21 2,81 -0.80 0.54
(4, 8) (8) 3, 4) %)
Germany -1.18 2,35 -2.45 2.45
(4, 10) (10) (8, 8) (8)
Japan
United Kingdom -0.19 0.33 -3,01 1.72
(6, 4) (4) (10,6) (6)
United States -2.81 10.07 -1.66 2.40
(8, 6) (6) (6, 6) (6)

NOTES: Long-run elasticities on changes in exchange rates and traded-goods' prices are

United States

Imports

Exports

R,Pq Pf R, Pg P4
-1.33 1.50 -0.97 0.72
(10, 6) (6) (6, 6) (6)
-1.11 1.35 -3.14 4.41
(4, 6) (6) (8, 10) (10)
-1.39 0.83 -3.63 3.55
(10, 4) 4) (8, 8 (8)
-1.66 2.40 -2.80 10.07
(6, 6) (6) (8, 6) (6)
-0.23 1.78 -0.18 0.42
(4, 4 (4) (4, 6) (6)

constrained to equality, and total lag lengths of domestic and foreign price effects are
set equal, Figures in parentheses show number of lagged quarters of price and exchange-
rate effects in best estimated equations.

authors.

Full equation results are available from the -
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estimates are outside plausible bounds, for the most part the elasticities
are reasonable, and correct signs were obtained in every case.  In addition,
like the aggregate equations, the bilateral results show exchange rate

lags frequently as long as or longer than the price lags for the floating
rate period. Individual lag coefficients at or near the head of the
estimated distributions in most of the bilateral equations also exhibit

the temporary sign eccentricities found in fhe aggregate results, as
hypothesized by the model.

Because of the considerable interest generated by bilateral
trade balances involving the United States, Germany and Japan, Appendix
Tables Al and A2 reproduce the full estimation results for U.S. trade
with these two countries.

The long-run coefficients shown in Table 7 can be used easily
to calculate the terminal equilibrium, after the J-curve has traced out
the full reaction to an exchange rate change. These results imply trade
bélance improvement in all bilateral cases. More interesting, however,
is a comparison of the path foliowed by adjustment in the estimated
model Veréus the one suggested by the stylized model. Differencing
therJ-curves derived from these two models (see Aﬁpendix equations (7)
and (8)) yields the numerical results shown in Table 8, which again trace
the relative trade balance response from one-period ahead of an actual
exchange rate shift (i.e., t = ~1) out to the end of the adjustment
period. By assumption and construction, the differencies between the two
J-curves reduce to near zero at the tail end of the adjustment period.

The intermediate numbers can be interpreted as the percentage of the initial

trade levels by which the stylized J-curve results, at time t, in a higher

(i.e., more positive or less negative) trade balance than the estimated J-curve,
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As the table shows, the estimated bilateral equations generally
show more severe J-curves for Japan and the United States than the stylized
model. The differences are especially pronounced for the Japanese
adjustment pattern with Canada and the United States, but are also sizeable
for adjustment of U.S. trade with Germany. The results imply that the
counterintuitive movements in bilateral trade balances observed at times
during recent years can be attributed to the temporary impact of expecta-
tions on trade flows rather than to any failure of the international price
mechanism in the long-run sense. They also imply that policymakers tempted
to despair at the ''failure" of the international adjustment mechanism

should beware of brute-force "solutions' to problems of trade imbalances.

VII. Summary and Conclusions

In this paper we have attempted to extend the methodology of
trade-flow estimation into re1ati§e1y uncharted terrain by explicitly
accounting for price and exchange rate expectations. We have argued that
traders react to these expectations in their import-export activities,
either on their own initiative or responding to customer pressures, in
addition to whatever financial operations they might undertake to protect
their interests. The model resulting from these considerations begihs
with and underscores the importance of taking account of the order/delivery
mechanism in international trade and leads to estimating equations in which
expectations variables are still embeaded and must be proxied.

We should stréss again that we feel the expectations proxy used
in the model reflects a plausible behavioral assumption and that the stylized
J-curves used for comparions seem a fair summary of the conventional approach

in this literature. But other alternatives might certainly be chosen which
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could lead to other conclusions. For this reason, in the foregoing
discussion we have tended to deemphasize particular coefficient results
and lag-curve characterisitics, even though certain facets of the J-curve
findings accord remarkably well with recent historical experience. The
general empirical results in this paper, however, strongly suggest several
conclusions. One is that, by accounting for the influence of expectations
on trade flows, a model can be developed which leads to an adjustment
pattern which may differ, perhaps sharply, from the conventional view.
Second, the quantitative results at both aggregate and bilateral levels
suggest that prices and exchange-rates, given time, remain effective
determinants of long-run adjustment and that there are simple explanations
for temporary paradoxical movements of trade volumes when these stimuli
are applied. Finally, as hypothesized in our earlier paper, trade adjust-
ment in the floating-rate world in fact seems to work out over a somewhat
shorter horizon than in the fixed-rate era, and there are fewer grounds

on which to distinguish price effects from exchange rate effects.
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Appendix

1. Calculation of stylized lag-structures.

Many models of international trade flows hypothesize that
lagged effects of price and exchange rate changes follow a polynominal
curve, usually a second-order process, and use the Almon method to
estimate these lag curves. If {;i*’ i = 0, n} is defined to be the
resulting pseudo-coefficient vector on exchange-rate terms, the stylized

model can be developed with the following three assumptions:

a) Yi* = a + bi + ci2 (second degree curve)

b) Y_l* = 0 = a-b+c (endpoint constraint, l-period ahead)
A 2 .

c) Yﬁ* = 0 = a+bn+cn (far endpoint constraint)

Graphically, the resulting estimates appear as follows:

*
Yi ‘;;,, constructed segment
/s
s
/’
L i
-1 0 n

Setting the lag-lengths of the stylized and actual estimates the same
. . n

, n .
and likewise equating the long-run elasticity estimates (i.e., ig—l = iEOYi*)

the above information is sufficient to solve for a, b, and ¢ and therefore
the pseudo-coefficients Yi*- This method was used to compute pseudo-

coefficients corresponding to the exchange rate estimates on imports and

exports for each of the six countries. The J-curves shown in Figures 1-6
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were then derived as indicated below for both the actual, and pseudo-

estimates,

2. J-Curve calculations.

1]

Let: B, trade balance in domestic currency (initially = Q)

i
in period i (where i=0 is the moment of actual
exchange-rate change);

X .

Pi = local currency price of exports;

X; = quantity of exports (X = initial level);
P? = foreign currency price of imports;

M; = quantity of imports dﬁ = initial level);

Ri_= exchange rate (cost of foreign currency).
Then
1) B, =P;X, = P?MiRi
la) 0 = g’l‘f - gi“fﬂ_{l

: , X X m
Taking the total differential of 1), assuming that P~ = Py and P = PTl to
isolate the pure exchange-rate effect on the J-curve (alternatively,
following a ''small country" assumption), and surming the results to
estimate the path traced by the J-curve, one gets
t t

t o
2) J,= IdB, =P I ax, -P"dr - P" T R ay (t=-1, n)
i=-1 i=-1 1 ° % qeat i

This can be convertéd'easiiy to elasticity form by noting that
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oM

m—

i YoM

3 = ———— = _—
) aM, R, dR 1;0 dR

Making a similar calculation for exports, but noting that the exchange-
rate used in the export equations is the foreign price of local currency

(i.e., R? = R;l), yields

. XX
4) dx, = Y R dRo

Substituting 3) and 4) into equation 2) leads to:

dR
5 I = [-P"™MR - P"TyS - PUMgR 7] —2
oo 1 i 1341 Ro

m_ X
Noting the initial level of trade (= T = P MR, = P X ) and manipulating

this expression results in :

M R R dR
6) Jp =T[-—=2- zyx- 5 1 my o
R i gR.'iR
-1 1 -1 o
dr
Assuming that T=100, then 1 percent shift in exchange rates (E_g ~ .01
(o]

and Ri/I_{1 = 1.01 for all i > 0) therefore gives:

Mo t t R A
7 I = [-1.01~ﬁ— - L oyi - I TiyY
i=-1 i=-1 R _ i

1

The estimated coefficients can then be used to compute'{Jt, t=-1, n}
where n is the longest lag length computed on either imports or exports

for the given country. Given the empirical estimates, the first temm
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of 7) always has a value very close to 1, from which the relation of.
J¢ to the Marshall-Lerner condition is clear.

The same calculation can be carried out for the J-curves generated
by the pseudo-coefficients '{§’i‘* , ;‘;‘*} . Noting that the 'lead" (i=-1)
coefficients are equal to zero, the difference between the estimated and

stylized J-curves can be calculated as:

t * t R, m m*
R AR AL [ Y, - ¥, )

i=-1 =1 (o)
The profile of these differences is implicit in Figures 1-6 for the
aggregate equations and is shown explicitly in Table 8 for bilateral
trade (with all partners in the sample) of the United States and Japan.
In each case (J: - J) > O means the stylized model generates a less
severe J-effect at time t than the expectations model, the converse
holding for (J: - J¢) < 0. Finally, J: - J, =0, reflecting the
constructed condition that the terminal equilibrium be the same in the

two models.
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FOOTNOTES

1/ Several colleagues, purchasers of Japanese cars, have graciously
volunteered to let us cite their personal behavior as microeconomic con-
firmation of such a phenomenon. Whether the hypothesized accleration is
due to the importer or his customers makes some difference analytically,
as questions about use of the forward exchange market and inventory costs
arise in the former case.

2/ Some mention of acceleration or deceleration of trade due to
expectations can also be found in Hansen, Foreign Trade Credits and
Exchange Reserves (1961), p. 107; Machlup, International Monetary
Economics (1966), pp. 48-49; Yeager, International Monetary Relations
(1966), p. 119; Grassman, Exchange Reserves and the Financial Structure
of Foreign Trade (1973), pp. 9-18; and the comments by Samuelson on
Magee's '""Currency Contracts, Pass-through, and Devaluation,” Brookings
Papers on Economic Activity, (1973:1). At this meeting "... Samuelson
noted that .., anticipatory behavior can result a reverse J-curve for
an appreciating country, with its surplus exaggerated shortly before
the change in exchange-~rates, and the deterioration exaggerated for an
interval thereafter" (p. 323). There have also been occasional comments
from commercial or public sources. 1In its 1969 Annual Report, the
Bundesbank comments (pp. 2-3) that foreign orders for German goods were
speeded up during the year in anticipation of DM revaluation (the DM
- was revalued by 9.3 percent in late October). Analogous remarks can be
found in various Japanese sources during the 1977-78 period, while the
yen was under strong upward pressure.

3/ See especially comments on p. 4 and pp. 33-34.

4/ A broad-based recent study by Scharrer, Gehrmann and Wetter
(1978) of the behavior of German traders is a case in point.

5/ For a more detailed description of the data base, adjustments,
weighting and cyclic variables used, see our earlier study, pp. 269-270.

6/ Various arguments can be adduced for choosing a short horizon
which is fairly uniform across countries and commodity groups. Princi-
pally, referring back to equations (2) and (3), one might expect traders
to have fairly well-defined views about economic conditions only for a
short period ahead, even though horizons longer than h=1 may be implied
by the empirical regression results.

7/ while debatable, this step may be justified on both theoretical
and empirical grounds. Since the orders' function is in net terms and
contains actual, current-period prices and exchange rates in addition
to expectations, it can be hypothesized that discrepancies between past
expectations and actual outcomes are already captured in the orders'
response to the actuals, so that lagged expectations can be dropped for
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the index range r=t,...,t-n. Alternatively, if the algorithm which -
generates expectations is fairly accurate with respect to outcomes, lagged
expectations terms would be redundant in the equation. On the latter
point see footnote 9.

8/ The major objection to these options is that they utilize full-
sample information. In effect, they rely on historical data which are
partly beyond the possible knowledge of the trader at any point in time.
These approaches therefore lack in plausibility. Expectations prox1es
used in the present study resemble those developed in Hernandez- Cata
(1976), pp. 709-12.

9/ Applying equation (4) to the data yields one-period-ahead
exchange-rate proxies which have a mean error of less than 0.l percent
compared with actuals for all countries in the sample. Interestingly,
the mean forecast error for the (weighted) U.S. rate was negligible,
Foreign and domestic price forecasts produced by this algorithm had even
lower mean percentage errors than the exchange-rate results.

10/ The rationale for expecting price and exchange rate movements
to have the same long-run effect on trade flows (but not necessarily
the same short-run influence) and a detailed description of the restricted-
least-squares method used, can be found in Wilson and Takacs (1979), p. 268.

11/ For a discussion of the reasons for and implications of this
simplification, see Wilson and Takacs (1979), p. 269.

12/ That is, in this application of the Shiller procedure, the
expected value of the fourth differences of coefficients within a lag-
structure is equal to zero. This is the same as assuming the coefficient
path follows a polynomial of degree three or less, but higher-order
curves can result if the data suggest them and the associated '"tighteness
prior" is set at low levels. After some experimentation, this prior was
set at 0.3, a not very restrictive value, in the present study. 1In
our previous study estimation was with second-degree polynomial-equivalent
priors. A particular advantage of the Shiller lag-estimation method for
the current paper is that it permits the augmentation of the data matrix
by our expectational proxies. This would not be possible with conven-
tional methods such as the Almon, which creates interpolators from a
single series.

13/ 1In our earlier paper we also developed a statistic, C¢, to
display the relative dominance of the price or exchange rate effect in
causing trade adjustments in the expected (i.e., long-run) direction °
though the full lag period. Generally we found that exchange-rate changes
tended to have greater initial impacts on trade flows than equivalent
price changes, even though the total responses were the same in the long-
run. The relevance of Cy is less clear in the current study because the
hypothesis is that trade flows may initially move counterintuitively in
response to these stimuli. They have been calculated, however, and are
available on request.
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14/ The rapid increase in oil prices in 1979 certainly played a
role, also, but cannot account for all the deterioration. The implication
of this kind of adjustment pattern for trade policy seems to be that,
in an enviromment of volatile exchange-rates, policy-makers should have
patience and exercise restraint. The model in effect says that artifical
measures to beat back the Japanese trade surplus during this period
(e.g., forced export restraints, import quotas, etc.) would have been
premature.

15/ As in the aggregate model, the lag lengths on domestic and
foreign price terms were constrained to be the same. No constraint
relates the short- or long-run price responsiveness.
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