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Abstract

The chronic and expanding US trade deficit has refocused attention upon

the responsiveness of trade flows to exchange rate and income changes. I
estimate import and export equations over a period spanning the 1990s

New Economy boom and the subsequent recession and dollar deprecia-
tion. The results indicate (1) a low responsiveness of imports to exchange

rate changes, and (2) a diminution (but not disappearance) of the income
elasticity asymmetry first noted by Houthakker and Magee. The combi-

nation of low price elasticity of imports with the present size of the trade
deficit means that any reduction of the trade deficit will necessarily be

accompanied by large exchange rate and income trend adjustments.

I. Introduction

The ever-expanding US trade deficit has prompted recurring predictions of a

current account adjustment and dollar depreciation. Although these predic-

tions have yet to be validated – indeed as of the first quarter of 2004, the
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trade deficit/GDP ratio exceeded the 4.7% level despite a 25% decline in the

trade-weighted value of the dollar since its recent peak in 20021 – most

observers would agree that at some time in the future the trade and current

account balances must move towards surplus.2

How the external adjustment US economy takes place is of interest to

economists in both the policy-making and academic communities.3 For the

latter, the issue is whether the observed correlations summarized by the

estimated elasticities prove durable, or are a function of other, deeper

factors. Of specific interest is the question as to whether the well-known

income elasticity asymmetry first noted by Houthakker and Magee (1969)

persists. For the former group, the question is how much of a real exchange

rate adjustment, combined with changing growth rates at home and abroad,

is necessary to effect the adjustment of the US economy to the lower capital

inflows that are anticipated. This question has even greater importance for

policy makers in the rest of the world, since the United States is a relatively

closed economy, and the magnitude of the implied dollar shifts will have

large effects upon the relatively more open economies in East Asia and Latin

America.

Hence, in both arenas, there is some urgency to the mission of estimating

the macroeconomic determinants of aggregate trade flows. Indeed, in an

interesting confluence of policy and academic concerns, some have pinned

hopes for stabilizing the trade deficit on a convergence of the income

elasticities of the US and its trading partner economies, combined with

accelerated growth in the rest of the world.

This study first surveys the recent literature on the determinants of trade

flows. It then adds to the current literature by updating the estimates of price

and income elasticities for US imports and exports. Finally, the implications

of these point estimates are recounted.

To anticipate the empirical results, I find that there is a statistically

significant relationship between total exports of goods and services, US

income and the real exchange rate. However, for total US imports, there

appears to be little evidence of such a link. Only by excluding computer and

computer parts from total imports can I identify a long-run import

relationship involving the real exchange rate. Furthermore, in these sets of

estimates, the income elasticity asymmetry of Houthakker and Magee (1969)

1Trade balance figures from 26 June release. The trade-weighted value of the dollar is the

consumer price index (CPI)-adjusted major currencies index of the Federal Reserve Board.

2For a contrasting view, see Dooley et al. (2003).

3See Baily (2002) for an extensive discussion of sector-specific as well as macroeconomic

issues related to a large dollar depreciation.

r Blackwell Publishing Ltd. 2004

Menzie D. Chinn452



is diminished,4 so that similar growth rates at home and abroad no longer

necessitate as rapid a secular dollar depreciation in order to maintain

balanced trade.

II. The Context

In the first quarter of 2004, the nominal trade deficit reached � $538.2 bil-

lion at a seasonally adjusted annual rate, or 4.7% of GDP (see Figure 1). In

absolute terms, this was a record, and even expressed in proportion to GDP

this was a substantial figure. At the same time, the real value of the dollar, as

measured by the Federal Reserve, was approximately 36.5% below its peak in

1985. However, only two years earlier it had been only 11% below that value

(see Figure 2). To the extent that the strong value of the dollar had priced

some American goods out of international competition, it might be argued

that a depreciation of the dollar will bring about a commensurate adjustment

of the trade deficit.

There are two reasons to question this view. First, it is not clear that this

measure of the dollar’s value is the most appropriate. Second, it is similarly

unclear that the drop of the dollar that has occurred thus far would be

0.02

0.01

0.00

-0.01

-0.02

-0.03

-0.04

-0.05
1970 1975 1980 1985 1990 1995 2000

Source: BEA (National income and product accounts, 26 June, 2004), and NBER.

Figure 1: Nominal US trade balance to GDP ratio (seasonally adjusted at annual rate,
SAAR) and recessions (shaded areas)

4This study is not the first one to provide an explanation for the income elasticity

asymmetry. Helkie and Hooper (1988) argue that inclusion of relative supply, via a relative

capital stock measure, makes the gap in elasticities disappear. Arora et al. (2001) find that

estimated income elasticities for exports and imports appear to be converging.
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sufficient to effect the trade balance adjustment that many observers view as

necessary.

Turning to the first point, note that alternative measures of the value of the

dollar yield different stories about the dollar’s strength. For instance, if costs

of production – rather than prices – are the metric, then by the IMF’s

reckoning, the dollar is some 50% below its previous peak. Consequently, if

this is the more relevant measure, then the deterioration in the trade balance

is not because of an overly strong currency, since the dollar has been in fact

relatively weak over the last few years. On the other hand, if producer (rather

than consumer) prices are more relevant for the determination of trade

flows, then according to the J. P. Morgan index, the dollar has indeed been

near its 1985 peak, and dollar overvaluation may be a chief cause of the trade

deficit.

The insightful observer will note that, in any event, a dollar depreciation is

required to reduce the deficit. But any depreciation would be insufficient to

permanently remedy the situation because of the Houthakker–Magee finding

that the income sensitivity of imports exceeds that of exports by about 0.5.

Hence, one perspective is that in the absence of secular dollar decline –

irrespective of measurement – the trade deficit would continue to expand

even if US income growth is the same as the rest of the world’s.

It is against this backdrop that one needs to evaluate these questions.

What is the proper measure of the dollar’s value? How much do trade flows

respond to that measure? And how pronounced is the Houthakker–Magee

asymmetry in the most recent period? The remainder of the paper examines

these questions.
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Figure 2: Indices of the US trade-weighted value of the dollar (in logs, normalized to
1985q15 0)
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III. A Review of the Literature

In order to examine the questions outlined above, an analytical framework is

required. In particular, it is necessary to know what theory implies about the

roles of income and relative prices.

The empirical specification commonly used to analyse the macroeco-

nomic determinants of the trade balance is motivated by the traditional,

partial equilibrium view of trade flows. In this framework, the demand for

traded goods arises because not all the demand for goods can be satisfied by

domestic production. When different countries produce goods that are

viewed as different, then trade flows will be a function of price and activity

variables. Goldstein and Khan (1985) provide a clear exposition of this

‘imperfect substitutes’ model.

Imposing the equilibrium conditions that supply equals demand, one can

write out import and export equations (assuming log-linear functional

forms):

ext ¼ d0 þ d1qt þ d2yRoW
t þ u1t ð1Þ

imt ¼ b0 þ b1qt þ b2yUS
t þ u2t ð2Þ

where im, ex, q and y are (log) real imports, exports, real exchange rate and

income, and d140, d240, b1o0 and b240.5

One can interpret equations (1) and (2) as semi-reduced-form equations.6

For instance, the second expression combines the relationship between the

relative import price and imports and the relationship between the exchange

rate and relative prices into one equation. To the extent that one takes the

real exchange rate as ‘more exogenous’ than the relative price of imports,

this approach makes more sense when the economic question at hand is

‘what is the response of imports to a 1% change in the real exchange rate?’

I have sidestepped the more problematic issue of whether one can conduct

policy experiments in this framework, as all these variables are in theory

jointly determined. However, as Obstfeld and Rogoff (2000) remark, the

5The entire derivation is provided in Chinn (2003), and follows Rose (1991). Additional

assumptions are required to obtain these specifications, including perfect supply elasticities.

Typically, empirical studies in the cointegration framework have not relaxed this particular

assumption.

6The interpretation of these parameters is structural. An alternative view is associated with

Krugman (1989); there, the income elasticities are functions of income growth rates at home

versus those abroad. Gagnon (2003) and Bayoumi (2003) provide additional information on

the Krugman hypothesis.
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exchange rate often seems to have a life of its own, such that experiments of

this nature may not be so unreasonable to consider.7

Rose and Yellen (1989) estimated regressions of the type outlined above,

but focused on the trade balance. They examined monthly data over the

1960–85 period, and failed to detect evidence of any long-run relationship in

levels,8 so they estimated these relationships in growth rates. In general,

regardless of the estimation approach, they failed to find a significant impact

of relative prices on the trade balance. For our purposes, the important point

is that this finding held up to disaggregation to individual import and export

flows.

Meade (1992) provided a useful update to the Rose and Yellen results.

Using the additional data including the post-1987 adjustment in the

trade deficit, she found that there was evidence of a long-run relationship

between real non-agricultural exports with the real exchange rate and

foreign income. Meade’s results differ from Rose and Yellen’s, largely

because of the difference in sample period, which spanned the reduction

in the trade deficit in the late 1980s. However, in her study, imports failed to

exhibit evidence of a long-run relationship between the levels of the

variables.

Recent work has relied on more powerful econometric techniques, such as

the multivariate maximum likelihood estimation procedure of Johansen

(1988). In conjunction with additional data, this procedure has provided

more evidence of long-run relationships than obtained in previous studies.

Johnston and Chinn (1996) find evidence of a long-run relationship between

non-agricultural non-fuel trade flows, incomes and the real exchange rate

over the 1973–93 period. Boyd et al. (2001) rely on the constrained Johansen

estimation procedure. They too find evidence of long-run relationships over

the 1975–95 period. The estimated income elasticity appears much in line

with those obtained by many other studies (see Lawrence 1990; Mann 1999,

Table 8.2).

Finally, an exhaustive study conducted by Hooper et al. (1998) also found

evidence of a long-run relationship for both US exports and imports over the

1960–94 period, using relative prices (either import or export prices relative

to broad deflators) or a real effective exchange rate. Interestingly, they obtain

an incorrect sign for the price sensitivity for imports when using a real

7This ‘exchange rate disconnect’ – the seeming lack of connection between the exchange rate

and other macro variables – is discussed in Devereux and Engel (2002), among others.

8In this paper, the phrase ‘long-run relationship in levels’ is equivalent to the term

‘cointegration’, coined by Engle and Granger. See Chinn (1991) for a general discussion.
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effective exchange rate index. That is, a weaker dollar is associated with

greater imports, according to their results.9

In at least one of these studies, the income asymmetry first noted by

Houthakker and Magee is reconfirmed. Hooper et al.’s estimations of

income elasticities for total imports exceed those of exports by about

0.4–0.5. Unfortunately, since Boyd et al. restrict the income coefficients to

be of equal and opposite value, this study does not shed any light on

the issue.

IV. Updating the Conventional Wisdom

I now turn to analysing the behaviour of US trade flows in a period that

spans the New Economy boom and subsequent downturn in the US

economy. The econometric approach is detailed in Appendix B, and is

conducted on data obtained from a variety of sources. For measures of trade

flows, national income and product accounts, data on real imports and

exports of goods and services (1996 chain-weighted dollars) are used. These

series are depicted in Figure 3. Domestic economic activity is measured by

US GDP in 1996 chain-weighted dollars, while foreign economic activity is

measured by rest-of-world GDP (expressed in 1996 dollars). This measure

rest-of-world GDP is weighted by US exports to major trading partners.

Three different dollar indices are utilized. (All three of these series in logs

are depicted in Figure 2, rescaled to equal 0 in 1985q1, and expressed so that

higher values indicate a lower exchange rate, or stronger dollar.) The first is

the Federal Reserve’s major currencies trade-weighted value of the dollar;

the second is the J. P. Morgan broad trade-weighted index, deflated using the

PPI. The third is the IMF’s trade-weighted index deflated using unit labour

costs (ULCs).10

The first two variables approximate measures of ‘price competitive-

ness’. On theoretical grounds the PPI-deflated measure is preferable to the

CPI-deflated measure because the latter incorporates the prices of many

9Note that Hooper et al. (1998) directed their attention primarily at empirical results

pertaining to the response of trade flows to relative prices (e.g. the price of imports relative to

the general price deflator), rather than to real exchange rates. Those elasticities were

correctly signed.

10The various exchange rate indices also differ in terms of their construction. The Federal

Reserve index only covers the major trading partners, while the J. P. Morgan series covers 23

countries. The IMF series comparing unit labour costs only covers industrialized countries

for which detailed cost data are available. See Chinn (2004) for a detailed discussion of the

characteristics of these indices.
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non-traded goods that are unlikely to be relevant to flows of traded goods.

On the other hand, the fact that CPIs are widely available and are more

comparable across developed economies may lend the CPI-deflated measure

a practical advantage.

The third measure merits some additional discussion. The ULC-deflated

measure is best thought of as an empirical proxy for ‘cost competitiveness’.

Assuming that prices are determined by wages and a fixed cost-markup, then

the real exchange rate is the nominal rate adjusted by wages and productivity

levels. As productivity levels rise, the real dollar cost of production falls. In

contrast, rising US wages cause an appreciated real dollar. This definition of

the real exchange rate also fits in with a Ricardian model of trade (Golub

1994). However, it is likely to be an imperfect measure of cost competitive-

ness, as it only incorporates labour, rather than total costs, and even these

are imprecisely measured. In addition, the limited availability of ULC data

means that this index encompasses only a smaller set of trading partners.

The empirical exercise is applied to data spanning a period of 1975q1–

2003q2. This period includes two episodes of dollar appreciation and two

episodes of dollar depreciation.

The estimation procedure (described in Appendix B) provides estimates

of the long-run coefficients as well as the error correction coefficients,

parameters describing how fast each of the variables adjusts back to the

long-run equilibrium. The error correction coefficients relating changes in

import and export flows and the deviations from long-run equilibrium

should be negative, and statistically significant, indicating that imports (or
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exports) respond by closing the gap.11 If in addition incomes respond, the

error correction coefficients relating income changes to disequilibria should

be positive.

The regression results for exports of goods and services are reported in

Table 1. Overall, the results are favourable towards a finding of a long-run

relationship; in all cases evidence of cointegration is obtained, according to

the trace and maximal eigenvalue statistics. The sensitivity of exports to the

real exchange rate is 2.3 when using the CPI-deflated measure, and slightly

lower – 1.9 – when using the PPI-deflated measure. These are quite high

estimates, relative to those reported by Hooper et al. (1998), although the

standard errors are very large. Overall, income sensitivity estimates are

Table 1: US Exports Equation, 1975q1–2003q2

Long-run coeff Pred CPI defl. [1] PPI defl. [2] ULC defl. [3]

C.V.[asy.] 2,2 1,1 1,1
C.V.[f.s.] 2,1 1,1 1,1
q (1) 2.281� (0.596) 1.949� (0.622) 0.726��� (0.090)
y (1) 1.695 (0.233) 1.987 (0.205) 1.615� (0.053)
lag 2 2 2
N 114 114 114
Error correction coefficients
Ex (� ) � 0.011��� (0.005) � 0.009 (0.006) � 0.168��� (0.030)
q (� ) 0.008 (0.006) 0.007 (0.006) � 0.052 (0.048)
y (1) � 0.001��� (0.000) 0.002��� (0.000) � 0.003�� (0.001)

Notes: ‘Coeff’ is the coefficient from equation (A2) (standard errors in parentheses). ‘Pred’

indicates predicted sign. ‘C.V.’ indicates the number of cointegrating vectors identified using the
trace, maximal eigenvalue statistics, and the 1% significance level; [asy.] indicates asymptotic

critical values, while [f.s.] indicates use of finite sample critical values (Cheung and Lai 1993).

Coefficients are long-run parameter estimates from the Johansen procedure described in the text.
Lag is the number of lags in the VAR specification of the system. N is the effective number of

observations included in the regression.
�Denotes significance at the 10% level.
��Denotes significance at the 5% level.
���Denotes significance at the 1% level, using a likelihood ratio test for the relevant zero

restriction.

11It is possible that the other variables also respond to the disequilibrium. If they do not (that

is, statistically insignificant error correction coefficients for the exchange rate and income),

then this is equivalent to weak exogeneity of these two variables. Tests for weak exogeneity –

formally, likelihood ratio tests for the restriction on the j coefficients – indicate that

exchange rates appear to be exogenous, while incomes do not. I thank an anonymous referee

for suggesting these tests. Also reported in Tables 1 and 2 are asymptotic standard errors;

however, as noted by one of the referees, one can only conduct inference using these in

certain cases, as noted by Banerjee et al. (1998).
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relatively robust. They range from 1.7 to 2. The price sensitivity is somewhat

smaller when identified using the ULC measure. In this case, the price

sensitivity is 0.7. The price coefficients all appear to be statistically

significant, while only in the ULC case is the income coefficient statistically

significant.12

The error correction coefficients in the bottom panel of Table 1 indicate

that both export flows and GDP respond to disequilibria in the long-run

export relationship, except in the PPI-deflated real rate case. The rate at

which exports respond to disequilibrium is about 17% per quarter in the

ULC case.

It is worthwhile spending some time considering which specification is

most relevant, since there appears to be evidence of a long-run relationship

in all three cases. The most readily interpretable specification involves the

ULC deflated real rate, as the results rather unambiguously indicate the

presence of only one cointegrating vector, and a substantial response of

export flows to both income and exchange rates.

The results are somewhat less promising for imports. As shown in

columns 1–3 of Table 2, it turns out that it is not possible to identify a

statistically significant effect for the real exchange rate, regardless of the real

exchange rate measure used.13

After some experimentation, following the lead by Lawrence (1990) and

Meade (1991), it turns out that imports excluding computers, computer

parts and peripherals can be modelled without reliance on a structural break.

Economically speaking, this result makes sense given the boom in trade in

computers and parts since 1995, combined with rapid changes in computer

prices, has probably altered the underlying demand relationships (Council

of Economic Advisers 2001).14

Column 4 of Table 2 reports estimates using this alternative measure of

imports of goods and services. In this case, a long-run relationship is

detected. The income sensitivity is in line with other estimates, and the

price sensitivity, while small, is plausible and borderline significant. Chinn

(2003) finds that computer and computer part imports are unexplained by

12The conclusions regarding statistical inference are based on likelihood ratio tests for zero

restrictions in the cointegrating vector.

13In previous empirical work using a shorter sample period ending at 2001q2, evidence of

cointegration is detected only if an exogenous dummy is imposed at 1995q1 (results not

reported; see Chinn 2003). Since the economic meaning of such an intervention variable is

difficult to discern, this approach is not further pursued in this paper.

14Nominal computers and computer parts accounted for a peak of 7% of total imports in

2000, declining to about 5% in 2003. As early as 1980, the proportion was less than half

of 1%.
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Table 2: US Imports Equation, 1975q1–2003q2

Long-run coeff Pred
CPI defl. imports PPI defl. imports ULC defl. imports PPI defl. imports ex. comp.
[1] [2] [3] [4]

C.V.[asy.] 1,1 1,1 1,1 1,1
C.V.[f.s.] 1,1 1,1 0,1 1,1
q (� ) � 0.211 (0.150) � 0.115 (0.230) � 0.137 (0.143) � 0.308w (0.162)
y (1) 2.287��� (0.069) 2.293��� (0.085) 2.234��� (0.092) 2.002��� (0.057)
lag 2 2 2 4
N 114 114 114 114
Error correction coefficients
Im (� ) � 0.026 (0.020) � 0.020 (0.017) 0.022 (0.019) � 0.075��(0.026)
q (1) 0.005 (0.023) � 0.001 (0.015) � 0.007 (0.023) � 0.006 (0.025)
y (1) 0.031��� (0.006) 0.027��� (0.005) 0.029��� (0.006) 0.030��� (0.008)

Notes: ‘Coeff’ is the coefficient from equation (A1) (standard errors in parentheses). ‘Pred’ indicates predicted sign. ‘C.V.’ indicates the number of cointegrating
vectors identified using the trace, maximal eigenvalue statistics, and the 1% significance level; [asy.] indicates asymptotic critical values, while [f.s.] indicates use of

finite sample critical values (Cheung and Lai 1993). Coefficients are long-run parameter estimates from the Johansen procedure described in the text. Lag is the

number of lags in the VAR specification of the system. N is the effective number of observations included in the regression.
�Denotes significance at the 10% level.
��Denotes significance at the 5% level.
���Denotes significance at the 1% level, using a likelihood ratio test for the relevant zero restriction.
wSignificant at the 12% level.
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movements in the PPI deflated real exchange rate, suggesting that aggrega-

tion of non-computer and computer imports is inappropriate.

One implication of the exchange rate coefficient estimates is that the

Marshall–Lerner condition only barely holds even in the long run; the sum

of the (absolute value of the) point estimates from the preferred specifica-

tions is just over unity. Thus, if the trade balance is already in deficit, then a

depreciation may in fact result in a deterioration, rather than improvement,

of the trade account.

It may be useful to summarize at this point what has been learned in

revisiting this subject. Regarding the adjustment process for US trade flows,

these results pave the way for a modest revision of the conventional wisdom.

Consider the top panel of Table 3, which compares various estimates of

import elasticities. While the estimated income sensitivity obtained in this

study appears much in line with those obtained by Hooper et al., and most

other studies (see Lawrence 1990; Mann 1999, Table 8.2), the price

elasticities provide a different story. The estimate of non-computer import

price sensitivity in column 4 is correctly signed, in contrast to those obtained

Table 3: Selected Estimates of Trade Elasticities

Panel 3.1: Imports

Long-run coeff.

Hooper et al.
(1998)

Boyda et al.
(2001)

Chinn
total

Chinn ex.
comp.

[1] [2] [3] [4]

q 0.11–0.13 � 1.42 � 0.115 � 0.308
y 2.11–2.22 0.45 2.293 2.002
Sample 1960–94 1970–95 1975–2003 1975–2003
Error correction coefficients
Im 0.04 to � 0.10 � 0.238 � 0.020 � 0.075

Panel 3.2: Exports

Long-run coeff.
Hooper et al. (1998) Boyda et al. (2001) Chinn total
[1] [2] [3]

q 0.52–0.72 1.42 0.726
y 1.68–1.81 0.65 1.615
Sample 1960–94 1970–95 1975–2003
Error correction coefficients
Ex � 0.20 to � 0.35 � 0.238 � 0.168

Notes: ‘Coeff ’ is long-run parameter estimates from the Johansen procedure described in the text.

Real exchange rate index is unit labour cost deflated, unless otherwise noted. ‘Error correction’ is
the reversion coefficient for the relevant trade flow. Source: Hooper et al. (1998), Boyd et al. (2001)

and author’s calculations.
aImports and export exchange rate elasticities constrained to be equal and opposite.
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by Hooper et al. On the export side the estimated export elasticity with

respect to the exchange rate is noticeably higher than that reported by

Hooper et al.

V. Policy Implications

What policy implications follow from these empirical results? It is not the

intent of this study to make predictions regarding the future path of the US

trade deficit. Indeed, doing so would require making predictions regarding

the future paths of income at home and abroad, as well as the value of the

dollar.15

However, one can draw three general conclusions from the empirical

analyses. First, for imports the relevant measure of the dollar – a broad-

based PPI-deflated index – indicates that the US currency is still relatively

strong, as it is not too far below its 1985 peak. Hence, the elevated level of

imports is partly explicable. On the other hand, the ULC-deflated value of the

dollar, which exports appear to respond to, is some 50% below that peak.

This latter point suggests that there may be limited scope for increases in

export based upon expenditure switching, although in principle there is

nothing that prevents a very large dollar decline. Indeed, the argument that

intervention by East Asian central banks is preventing additional dollar

depreciation16 suggests that much more expenditure switching can occur if

these activities cease.

Second, the import price sensitivity remains quite low. This finding

suggests that improvements in the US trade balance will likely require large

movements in the value of the dollar, especially when starting from an initial

position of deficit. For instance, if the dollar had been 20% weaker than it

actually was in 2003q2, then the steady-state level of exports would have

been $1.29 trillion instead of the actual $1.01 trillion, while imports would

have been less by only a relatively small amount, at $1.44 trillion instead of

the actual level of $1.54 trillion.

Third, it is therefore likely that any improvement in the US trade balance

will necessarily incorporate some realignment of growth trends. Although

the export income elasticity is now closer to the import income elasticity,

it is still somewhat smaller, so a long-term closing of the gap must

be accompanied by either a substantially lower US income growth or

accelerated foreign income growth (e.g. in the euro area; see Faruqee

15Forecasting these variables at any time would be an enterprise fraught with hazards, but in

this period of uncertainty it would seem to be particularly foolhardy to speculate.

16See the discussion in Chapter 5 of BIS (2004) regarding global rebalancing scenarios

focused on East Asia.
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2004). The former is not predicted by most macroeconomic forecasters, and

the latter has been a long hoped for – and long unfulfilled – event.

VI. Conclusions

There are several revisions to our general understanding of the behaviour of

US trade flows that arise from this and other recent studies. First, while a

stable long-run relationship exists for US exports, the real exchange rate and

rest-of-world income, aggregate US imports are quite difficult to model,

regardless of the real exchange rate measure used.

Second, aggregate imports excluding computers, peripherals and parts

do appear to be related to the real exchange rate and income in a stable

fashion. On the other hand, it is not possible to isolate a plausible demand

function for imports of computers. The exchange rate coefficient is invari-

ably wrong-signed, while income picks up a large proportion of the

variation, indicating that it is difficult to empirically model aggregate

imports. Consequently, analysts may have to resign themselves to being

largely unable to explain roughly 5% of US nominal imports in the standard

fashion.

Third, even non-computer imports appear relatively impervious to

exchange rate fluctuations; the exchange rate elasticity is only about one-

half that of exports, and is only borderline significant.

Finally, the finding of asymmetry in income elasticities, first pointed out

by Houthakker and Magee (1969) persists, albeit in a slightly diminished

form. One interesting question for the future is whether the convergence in

income elasticities will continue.
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Appendix A: Data Sources and Description

Exchange Rate Indices

� US ‘Major’ trade-weighted exchange rate (CPI-deflated). Source: Fed-

eral Reserve Board website, http://www.federalreserve.gov/releases/

h10/Summary/indexnc_m.txt. Weights are listed at http://www.feder-

alreserve.gov/releases/h10/Weights/. Data accessed 15 December 2003.

See Leahy (1998) for details.

� ‘Broad’ trade-weighted real exchange rates (PPI-deflated). 19905 100,

1990 trade weights for 1987–2001; 1980 trade weights for 1970–86

(weights exclude China). Hong Kong series adjusted by Hong Kong

retail price index. Source: J. P. Morgan, http://www2.jpmorgan.com/

MarketDataInd/Forex/REXB.bin. Data accessed December 2003. For

a description of the series construction, see Hargreaves and Strong

(2003).

� Trade-weighted real exchange rates (ULC-deflated). 19955 100, 1988–

90 trade weights. Source: for 1978q1–2003q3, International Financial

Statistics, accessed 14 December 2003, line reu. ULCs are filtered using

the HP filter. For data up to 1977q4, series spliced to previous reu

series (19855 100), accessed in 1994. See Zanello and Desruelle (1997)

for details regarding the reu series.
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Trade Flows, Economic Activity

� Real imports and exports of goods and services (1996 chain-weighted

dollars). Source: Federal Reserve Bank of St Louis (FRED) website.

� Real imports and exports of non-computer goods and services, and of

non-computer goods (1996 chain-weighted dollars). Source: personal

communication from BEA, and post-1987, calculated using Tornqvist

approximation. See Whelan (2000) for an explanation of the proce-

dure. Computer imports before 1987 are measured using fixed-weight

measures (the difference between chain- and fixed-weighted imports

was minor in 1987q1), extending back to 1970. For observations

recorded as NA, it was assumed computer imports were $0.05 billion.

� US GDP (1996 chain-weighted dollars). Source: FRED II website.

� Rest-of-world GDP (1996 dollars). US exports weighted rest-of-world

GDP. Source: personal communication from Federal Reserve. Updated

over 2003q1–2003q2 period using regression on current and four lags

of industrial country industrial production (in first differences).

Appendix B: Estimation Methodology

The estimation is implemented using a maximum likelihood procedure,

which simultaneously identifies the existence or absence of long-run

relationships between the levels of the variables, estimates those long-run

relationships if they exist, and also detects the short-run dynamics.

The estimation procedure is predicated upon the variables of interest

being integrated of order one, or I(1). ADF tests (with and without trends)

fail in all cases to reject the unit root null (where the lag lengths are selected

using the AIC). Furthermore, tests on the first difference of all the variables

indicate stationarity.

Estimation proceeds in two steps: (1) Lag length selection and (2)

estimation of the vector error correction model (VECM). The latter step

entails interpretation of the cointegration results, and examination of the

short-run dynamics.

The lag length is determined by the minimum AIC for the unconstrained

VAR, with the lag lengths of up to eight lags considered. In all cases, the two-

lag specification yields the minimum AIC. No deterministic trends allowed

in the variables or cointegrating vectors, except for the ULCs–exports

equation. In this case deterministic trends are allowed in the variables,

given the superior fit, according to the AIC.

r Blackwell Publishing Ltd. 2004

Menzie D. Chinn468



The Johansen (1988) and Johansen and Juselius (1990) maximum like-

lihood procedure is implemented in order to test for cointegration and

identify the cointegrating vector. For the import system, the procedure

estimates the following VECM:

DimUS
t ¼ g10 þ j1ðimUS

t�1 � b1qt�1 � b2yUS
t�1Þ þ g11DimUS

t�1 þ g12Dqt�1

þ g12DyUS
t�1 þ e1t

Dqt ¼ g20 þ j2ðimUS
t�1 � b1qt�1 � b2yUS

t�1Þ þ g21DimUS
t�1 þ g22Dqt�1

þ g23DyUS
t�1 þ e2t

DyUS
t ¼ g30 þ j3ðimUS

t�1 � b1qt�1 � b2yUS
t�1Þ þ g31DimUS

t�1 þ g32Dqt�1

þ g33DyUS
t�1 þ e3t:

ðA1Þ

For exports, the system estimated is:

DexUS
t ¼ g40 þ j4ðexUS

t�1 � d1qt�1 � d2yRoW
t�1 Þ þ g41DexUS

t�1 þ g42Dqt�1

þ g43DyRoW
t�1 þ e4t

Dqt ¼ g50 þ j5ðexUS
t�1 � d1qt�1 � d2yRoW

t�1 Þ þ g51DexUS
t�1 þ g52Dqt�1

þ g53DyRoW
t�1 þ e5t

DyRoW
t ¼ g60 þ j6ðexUS

t�1 � d1qt�1 � d2yRoW
t�1 Þ þ g61DexUS

t�1 þ g62Dqt�1

þ g63DyRoW
t�1 þ e6t:

ðA2Þ

Two test statistics for testing the alternative of cointegration against the null

of no cointegration are calculated: the trace and the maximum eigenvalue

statistic. Both are referred to, although generally they will agree on the

existence of a cointegrating relationship, and the number of cointegrating

vectors.17 In all the specifications reported, using the 1% asymptotic critical

values, both the trace and maximal eigenvalue statistics indicate the presence

of one cointegrating vector.

There are also additional specification issues related to the allowance for

constants and trend terms in either the data or the cointegrating vector. For

most of the specifications, the AIC selects a model with deterministic trends

allowed in the data, but not in the cointegrating vector.18

17 Cheung and Lai (1993) have shown that it is often important to account for degrees of

freedom when using highly parametrized VARs. However, with the short lag lengths

implemented and relative parsimony of the specifications, the conclusions would be

unchanged using finite sample critical values.

18See Chapter 8 of Banerjee et al. (1993) for additional discussion.
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