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Abstract

This paper extends the model developed by Krugman and Taylor (1978) to take into
account interesting features of the evolving structure of global trade. The growing
presence of transnational production chains and differential pricing behaviour of exports
destined for industrial and developing countries are accommodated. Individual country
and panel data pass-through estimates derived from several econometric approaches are
provided to justify the latter extension. The likelihood of contractionary short-run effects
of devaluations is shown to be positively related to: (1) the proportion of a country's
exports destined for other developing countries, and (2) the presence of TNCs in either
the export or home goods-producing sector. Unlike the Krugman-Taylor case,
devaluation will generally have a contractionary impact even if: (1) trade is initially
balanced, (2) consumption behaviour does not differ between wage and profit earners,
and (3) the government sector has a high marginal propensity to consume in the short-
run. The resulting policy implications underline the need to take into account these
increasingly important nuances of international trade while designing exchange rate
policies for developing countries.
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1. Introduction

The relationship between nominal exchange rate changes and output in developing
countries has been debated at length amongst academic and policy-making circles.
Krugman & Taylor (1978) developed a coherent case for possible contractionary
consequences of nominal devaluations. The first part of this paper extends their original
model to accommodate some of the developments that have characterised recent decades
while maintaining the concision of the original framework. In particular, the extent of
exchange rate pass-through is hypothesised to be greater for exports to developing
countries, and the tendency to consume domestic goods out of profits is hypothesised to
be lower for transnational corporations (TNCs) compared to domestic profit earners. The
former hypothesis requires more careful justification in the form of empirical support.
The second part of this paper, therefore, econometrically tests for the existence of
significant differences in pass-through behaviour depending on whether the exported
goods are destined for developing or industrialised countries.

Based on these assumptions about TNC behaviour and pass-through differences
between exports to developing and industrial countries, we show that the likelihood of
contractionary short-run consequences of nominal devaluation varies directly with: (1)
the proportion of a country's exports destined for other developing countries, and (2) the
presence of TNCs in either the export or home goods-producing sector. Moreover,
devaluation is likely to have a contractionary impact even if: (1) trade is initially
balanced, (2) consumption behaviour does not differ between profit and wage earners,
and (3) the government sector has a high marginal propensity to consume in the short-
run. We find empirical support for the existence of systematic differences, on average, in

pass-through behaviour between developing and industrialised countries. This suggestive



finding, which is robust to several alternative empirical specifications and measures,
underlines the need for policy-makers to consider related features of international trade
while determining their exchange rate policies.

We make several contributions to existing literature. As mentioned earlier, the
Krugman-Taylor framework is extended to take into account some interesting features of
the global economy. The degree of exchange rate pass-through is estimated for a large
sample of (24 developing and 19 industrialised) countries for the period 1984-2003.
Differences in pass-through behaviour between developing and industrial countries are
investigated. While a substantial body of literature has emerged over the years that
estimates pass-through behaviour in industrial countries, developing countries have
received much less attention. Even less attention has been paid to the exploration of
systematic differences in pass-through behaviour between developing and industrial
countries, and to pass-through into import prices rather than into consumer prices.” Both
individual country and panel data estimates are provided. Finally, we focus on output-
related aspects of exchange rate pass-through as opposed to many recent studies which

tend to emphasise monetary policy- and inflation-related issues.™

2. Background and Model Set-Up

A substantial body of literature has emerged on the possible contractionary effects of
nominal devaluations in developing countries since the pioneering work of Hirschman
(1949) and Diaz-Alejandro (1963)." Krugman and Taylor (1978) provided an elegant yet
simple framework to analyze the potential short-run effects of nominal devaluations. In
their framework, a devaluation can lead to short-run contraction through three channels:

(1) the greater valuation effects of a devaluation on imports in the presence of a trade



deficit and when measured in terms of the domestic currency,’ (ii) a redistribution of
income towards profit earners who have a higher propensity to save than wage earners,
and (iii) a redistribution of revenues from the private sector to the government sector
which, given a fixed level of government spending, reduces demand for the home good.
This paper assumes no substitution effects in consumption or production, which may be
justified by the presence of J-curve effects and the short-run nature of the model.
Moreover, the paper does not distinguish between developing country exports to
industrialised countries and those to other developing countries. Finally, the paper does
not take into account behavioural differences between domestic profit earners and TNCs.
Our paper introduces some of these features to the Krugman-Taylor model in the light of
recent developments on the global scene, while maintaining the concise elegance of the
original framework.

The period since the debt crisis of the early 1980s has seen a marked transformation in
the export structure of developing economies. Most strikingly, manufactured products
now constitute more than 70 percent of total exports from these countries. A large
proportion of these exports consists of relatively low value-added, labour-intensive goods
for which international elasticities of substitution are likely to be relatively high, at least
in the medium to long run. Furthermore, some developing countries have seen the share
of their exports going to other developing countries rise over this period. With their
transformation into exporters of manufactures, many of these developing countries are
likely to have acquired some ability to price discriminate, allowing for varying degrees of
pass-through across destination markets.

Another major development over the last few decades has been the rising presence of
TNCs in both the tradable and non-tradable, but especially the exportable goods sectors

of developing economies, a case in point being the accelerated establishment of export



processing zones (EPZs) to attract FDI and TNCs. Indeed, according to Chang (1998),
TNCs now manage about 75 per cent of world trade in manufactured goods. Moreover,
according to UNCTAD (2002), the shares of foreign affiliates in total exports have grown
to more than 50 percent in China and 80 percent in Hungary. Considering that the
consumption patterns of the owners of this international capital are not expected to
directly involve domestic (host country) goods in any substantial sense, this significant
increase in the presence of TNCs in international production chains calls for a more
nuanced analysis of the short-run effects of nominal devaluations.

In order to focus on these new developments while keeping the analysis simple, we
retain the following assumptions from the original Krugman-Taylor model:

1. There are two distinct sectors; one produces the (non-tradable) home good for
domestic markets while the other produces the export good for international markets.
The production of the former requires labour and imported intermediate inputs while
the latter requires labour only. Both sectors use fixed coefficient technologies.

2. The price of the home good is determined by a mark-up over direct input costs, while
that of the imported input is fixed in terms of the international currency.

3. The nominal wage rate is constant in terms of the domestic currency.

4. Interest rates are kept constant by action of the monetary authorities.

We extend the Krugman-Taylor model partly by assuming differential pass-through
behaviour between exports to developing and industrial countries. There are several
plausible reasons for expecting pricing behaviour to differ (as assumed in our theoretical
model below) depending on the destination of a developing country's exports. Pass-
through is likely to be positively correlated with the degree of substitutability between a
country's exports and the import-substitutes produced by the trading partner.”” To the

extent that developing country exports are closer substitutes for other developing country



products,"” pass-through into exports to other developing countries is likely, therefore, to
be higher than that to industrial countries. Pass-through may be higher if the exporters
are numerous relative to the domestic competitors."" As Campa & Goldberg (2005)
point out, one implication is that pass-through elasticities are inversely related to country
real GDP. This ties in, to some extent, to the ‘market share' hypothesis of firm behaviour
under pricing to market. If developing country exporters are more interested in
maintaining market share in industrial countries than in other developing countries, then
they will be less likely to pass through the effects of currency changes to industrial
country consumers than to developing country consumers. The much larger economic
size of industrial country markets could motivate such a distinction.™ Taylor (2000)
explores the link between pass-through to aggregate prices and inflation within a
framework of staggered pricing and monopolistic competition, arguing that regimes with
higher inflation tend to have more persistent cost changes, and thus, higher exchange rate
pass-through.” Devereux & Engel (2001) argue, on a related note, that countries that
have a highly volatile monetary policy™ will find their import prices being set in foreign
currency, and will therefore, experience a high rate of pass-through into imported prices.
To the extent that developing countries have higher inflation and less stable monetary
policies, on average, their import prices would, therefore, be expected to experience
higher pass-through.™ Finally, many developing countries mainly export textiles and
related products, which until recently were (and to some extent still are) subject to import
quotas and non-tariff barriers in industrialised countries under the multi-fibre agreement.
In the presence of such restraints, a small depreciation is likely to be absorbed by
exporters in their profit margins rather than being passed through into import prices.

Indeed, an assumed higher pass-through into import prices is one of the factors

implicitly underlying the frequently heard argument that the small open economy model



is more applicable to developing countries. In order to accommodate this difference in
pass-through behaviour, we assume that while the international currency price of exports
to industrialised country markets is maintained following nominal exchange rate changes,
that of exports to other developing country markets is not because domestic exporters
pass the effects of such changes on to the buyers. In other words, while exporters to
industrial countries engage in local currency pricing (LCP), those to developing countries
engage in producer currency pricing (PCP) when faced with exchange rate changes. Note
that such a set-up implies, ceferis paribus, that while a devaluation vis-a-vis other
developing countries has a negative impact on the terms of trade, that vis-a-vis

industrialised countries does not. Mathematically:
P)(D:(l_tX)PX (1)

where P’ x, / =1, D, denote the prices (measured in domestic currency) received by
domestic producers of exports to industrial and developing countries, respectively, €
denotes the nominal exchange rate (units of domestic currency per unit of international
currency), tx is the ad-valorem tax rate on exports, and Px and P; are the domestic and
xiv

international prices of the export good, respectively.*" The price of the home good, Pr,

can be expressed as:

P, =(+7)(wa, +eP,a,,) 3)
where 7 is the mark-up factor, W is the nominal wage, @x, K = H, M, are the fixed
intermediate input coefficients for labour and the imported intermediate inputs,
respectively, and )/ is the international price of the imported intermediate input. The

nominal incomes of wage and profit earners, denoted by # and R respectively, can be



expressed as follows:
W=wa,H+wa, X" +wa,X" (4)
R=rt(wa, +eP,a, )H+(P, —wa,)X" +(eP; —wa,)X' (5)
where X*, k = I, D, denotes the volumes of exports to industrial and developing

countries, respectively, H is the output of the home good, while @x is the fixed labour
coefficient in the export sector. Since all imports are assumed to be inputs into home
good production, the latter being the only good which is consumed domestically,™ the
rest of the set-up follows Krugman & Taylor (1978). Thus, the zero excess demand

conditions for the home and import goods can be expressed respectively as:

EDH:CW(KJ+CR(EJ+G—H (6)
P P

H H
EDM =a,H-M (7)

where G denotes nominal government spending. To avoid clutter, we denote

oC, /oW /P,) and 0C, /O(R/P,) by y, and y,, respectively.

3. Income Effects of Devaluation Reconsidered

Following Krugman & Taylor (1978), we simplify by individually considering various

channels through which the income effects of a devaluation are propagated.

3.1. Devaluation from an Initial Trade Balance
Consider the special case where y,, = 7, = 7, i.e., the consumption patterns of profit
and wage earners are identical functions of real income. Further, let us abstract away for

now from fiscal effects by assuming that fx = ty = G = 0. Considerable manipulation



leads to the following expression for the elasticity of home goods output with respect to
the exchange rate:

dH ey

= U= AP X —eP M)~ AP, X ] (8)
H

where A <1 denotes the share of imported intermediate costs in total input costs, and

way

A=1-y, 5=—rr1r>0. Notice that equation (8) is identical to the expression derived

by Krugman & Taylor (1978) except for the additional term on the right hand side that
results from distinguishing between exports to industrial and developing countries. The
lessons that emerge regarding the consequences of a nominal devaluation are, however,
qualitatively different. While the effect transmitted from the industrial country markets is
expansionary, that originating from developing country markets is contractionary. The
overall effect of a devaluation is contractionary barring the unlikely scenario where
exports to industrialised countries are much greater than fotal imports and intermediate
input costs as a proportion of total costs are low. Thus, what devaluation takes with one
hand by raising import prices, it does not entirely give back with the other, even if trade
is initially balanced ™" Considering that the typical developing country sells a significant
(and rising) proportion of its exports to other developing countries, the overall effect of a
devaluation is very likely to be negative. This result is made even more probable if we
note that usually countries devalue when experiencing trade deficits.

Next, suppose that TNCs completely dominate the export sector, so that profits
derived from exports are not spent on consuming the home good. Then:

diie W Ao ©)
de H P,HA

A devaluation is unambiguously contractionary in this case. The increase in import

costs is not offset by the increase in nominal profits irrespective of the initial trade



balance, although nominal income is redistributed from wages to profits. Since the same
analysis holds in all three cases when it is the export sector that the TNCs dominate, we
do not analyze the distributional and fiscal effects of a devaluation separately in sections
3.2 and 3.3.

If, on the other hand, TNCs completely dominate the home goods sector then, perhaps
paradoxically, the effect of a devaluation becomes ambiguous, and depends on: (i) the
proportion of exports destined for each group of countries, (ii) the mark-up rate, and (iii)
intermediate input costs. If exports to industrial countries are the major source of overall
demand, intermediate inputs are a relatively small proportion of total costs, and the

country starts with a trade surplus, then a devaluation could be expansionary.

Mathematically:
ZZ%: PZA[(l—A)eP;XI —(1-A-71)ePyM — AP, X "] (10a)
H

If, however, trade is initially balanced,™" a devaluation unambiguously leads to a fall
in output. Mathematically, equation (10a) reduces to:

‘;—H%=—P§[A[TePA;M+PXXD] (10b)
e H

A comparison of equations (8) and (10a) illustrates the underlying intuition. With
only TNCs present in the home goods-producing sector, the increase in nominal profits
due to a constant mark-up over costs ‘leaks’ abroad instead of stimulating domestic

demand.

3.2. Distributional Effects

Now suppose the devaluing country starts with balanced trade but that there is a greater

tendency to save out of profits than wages. Ignoring fiscal effects, the following



expression can be derived for the exchange rate elasticity of home goods output:

dHizWA(VR_7W)_7RPXXD<
de H P,HA

0 (11)

As in Krugman & Taylor (1978), by shifting purchasing power from wages to profits,
a devaluation serves to lower overall demand for the home good. However, the
contraction follows even if consumption behaviour does not differ between the two
groups. The contractionary effect is even more pronounced if TNCs are present in either
or both of the two sectors. In the case where TNCs completely dominate the home goods
sector, and again assuming balanced trade as the point of departure:

dH e A .
% 0 PHA [(Yx =79 W =y (zePy M + P, X )] (12)
H

The extent to which the contractionary effect is magnified by the presence of TNCs in
the home goods sector varies directly with the (imported) input intensity of home goods'

production.

3.3. Fiscal Effects

Assuming that the government sets its expenditures and tax rates at the beginning of the
period, and further assuming a balanced budget, yields the following expression:

iZ—H%:—PZ_IA[txeP;X’+PXXD]<O (13)
e H

where we assume balanced trade and y,, = y, = y. A devaluation shifts income from

the private sector to the government, which has a marginal propensity to consume of
zero. The effect on output complements the contractionary effect emanating from lower
profits from sales to developing countries. The presence of TNCs in the home goods

sector does not affect the analysis since that sector is not subject to export taxes.



In summary, complete (or higher) exchange rate pass-through into prices of exports
destined for other developing countries increases the likelihood of output contraction
following a nominal devaluation. The presence of TNCs in either sector generally further

enhances such a likelihood.

4. Nominal Devaluation and Price Adjustment

A number of studies have explored the relationship between exchange rate changes and
the price of tradables. Few studies, however, have focused on developing countries.
Even fewer have systematically investigated differences in pass-through behaviour
between industrial and developing countries. As discussed in section 2, there are several
plausible reasons for expecting pricing behaviour to differ depending on the destination
of a developing country's exports. Furthermore, assuming relatively greater pass-through
into export prices for goods destined for other developing countries, it follows from the
theoretical model developed in sections 2 and 3 that the contractionary short-run effect of
a devaluation varies directly with the share of such exports in a country's total exports.
The next two sections empirically explore pass-through behaviour for exports to
industrialised and developing countries using several different individual country and
panel data approaches. We find support for the hypothesis that exchange rate pass-

through is markedly higher, on average, for exports to developing countries.

5. Empirical Models and Sample

Our empirical strategy consists of two stages. In the first stage, we seek to investigate the
possible existence of systematic differences between the pass-through behaviour of

exports destined for individual developing and industrial countries. In the second stage,



we pool the data into two groups; one for developing countries and the other for
industrial countries. The findings are consistent with those originating from the
individual country studies.

Ideally, we would like to have import prices for transactions among pairs of countries
in order to see the correspondence between changes in these and the bilateral nominal
exchange rates. However, such data are not readily available for most developing
countries. An alternative is to study correlations between nominal exchange rate and
export price changes for each country. However, this approach would not yield any
information regarding differences between pass-through into developing versus
industrialised country import prices. Yet another alternative is to estimate pass-through
into import prices. Although this approach does not distinguish between imports coming
from developing and industrial countries, it helps address the aims of our study more
directly. We therefore, use the latter approach to investigate systematic differences in
pass-through behaviour for imports into countries at different levels of income.

Our sample consists of 24 developing and 19 industrial countries.*"" All the countries
for which import price or unit import value data were available from the International
Monetary Fund's International Financial Statistics (IFS) are included.™ The sample
spans the period 1984-2003. The choice of the start year is designed to exclude the debt
crisis of 1982-83.

We explored the time series properties of our variables, with the help of the
Augmented Dickey-Fuller (ADF) test. The results, which are reported in Table 1,
indicate that an overwhelming number of individual country series are non-stationary,
and integrated of order one, i.e., I(1), at the traditional levels of statistical significance.™
In carrying out our analysis, we therefore, pursued three approaches: (1) an

autoregressive distributed lag (ADL) model, (2) an error correction approach with



unknown long-run (cointegrating) coefficients, and (3) an error correction approach that
assumes complete pass-through in the long run. While we only report the results from
the first and second approaches, those from the third approach were virtually identical,

and are available on request. The ADL model can be expressed as follows:
A])Mi,t = IBOi + Zﬂli,pAEi,t—p + Zﬂ%,pA])i;—p + ZﬂSi,qAPMi,t—q + Z gi,t—p (14)
p=0 p=0 q=1 p=0

where, for the i™ country, Py is the import price (in the importer's currency), £ is the
nominal exchange rate (importer's currency per US dollar), while P° denotes the
exporting country's unit production costs (in terms of US dollars). All variables are in
logs and the series used have an annual frequency. The specification in first differences
reflects our focus on short-run pass-through behaviour and its consequences for the short-
run relationship between devaluations and output chemges.XXi The reason for the inclusion
of the nominal exchange rate on the right hand side of equation (14) is obvious. A brief
explanation for the other explanatory variables is in order. An increase in a country's
import price transmitted from relative price changes abroad may be due either to changes
in the bilateral nominal exchange rate or to changes in the cost structure abroad. ™ The
inclusion of the foreign price level (world CPI as a proxy for world production costs)
controls for the latter, allowing us to isolate the effects of nominal exchange rate changes.
Finally, although we use variables in their first differences, the possibility of persistence
or inertial effects of external shocks suggests the addition of lagged differenced values of
the dependent variable. As a robustness check, we re-estimate exchange rate pass-
through elasticities with the domestic price level added as an explanatory variable.™ As
a further robustness check, we re-estimate using the International Monetary Fund's
‘Special Drawing Rights' (SDR) as the unit of value instead of the dollar. The results,

which are reported in the next section, are found to be qualitatively robust.



While the ADL approach is useful for our purposes given the length of our time series,
it does not explicitly take into account the possible existence of long-run cointegrating
relationships between the levels of the regressors. We therefore, derived another set of
estimates after embedding a hypothesised long-run relationship between the levels of the
variables in an error correction framework in order to investigate short-run reversion to

equilibrium. The specification can be expressed in its general form as follows:

+ 031'Ei,t—1 + 94i1)i,t—l + ‘951'51',:—1 +¢,,(15)

i,t—p

n n
AP, , =6, + Z 0, AE,_, + ZHMPAP
p=0 r=0

_P*

where ¢, =P,  —E >+ captures the hypothesised long-run relationship

i,t-1
between the price of imports, the nominal exchange rate, and international production

XX1v

costs, while @, 1is the error correction coefficient.

Finally, we apply another version of the error correction approach which assumes
homogeneity in exchange rates and prices, or in other words, unit long-run cointegrating

coefficients:
n n
APMi,t = ¢0i + Z¢li,pAEi,t—p + z¢2i,pA1)i,t—p +¢3igi,t—l +é&, (16)
p=0 p=0

where ¢, is the error correction coefficient. This approach implicitly assumes long-run

reversion towards purchasing power parity, or alternatively, towards a fundamental real
exchange rate. The results, although not reported here, are available from the author on

request.

<< INSERT TABLE 1 ABOUT HERE >>

6. Econometric Results

This section discusses the results of our econometric analysis of individual country and

panel data for 43 countries.



6.1. Individual Country Estimates

The ADL Approach

Table 2 presents estimates for 24 developing countries. Considering the relatively short
length of our time series, the individual country model is specified in contemporaneous
first differences throughout. The pass-through estimates have the expected (positive)
sign and magnitude (between 0 and 1) for most countries. However, the magnitudes of
the pass-through coefficient for China, Hong Kong, South Korea, and Sri Lanka are much
greater than one. Moreover, the pass-through coefficient for Singapore is negative.
Finally, India and Pakistan report negative adjusted coefficients of determination. These
countries are, therefore, excluded while reporting averages. Of the remaining 17
countries, 11 report pass-through estimates of greater than 0.5, indicating that exporters
to these countries pass through most of the impact of nominal devaluations within a year.
The coefficient (for estimates that are significant at the 5 percent level) ranges from 0.324
for South Africa to 1.019 for Argentina. The coefficient on the world price level variable
is generally much lower in magnitude suggesting that most of the increase in import
prices originates in exchange rate changes rather than in changes in global production
costs. The coefficient of the lagged import price term is generally not significant at the

conventional levels, indicating weak inertial effects.™"

The adjusted coefficients of
determination are generally high enough to inspire confidence in the results.
Table 3 presents the results for 18 industrialised countries. Individual country

XXVi

estimates could not be derived for the US for obvious reasons. The pass-through
estimates have the expected sign and magnitude for almost all the countries. However,

the coefficient for New Zealand is much greater than one. The estimated pass-through



elasticity for Norway is negative. These two countries are, therefore, excluded while
reporting averages. Of the remaining 16 industrial countries, only three report pass-
through estimates of greater than 0.5, indicating that exporters to these countries mostly
accommodate nominal exchange rate changes in their margins, at least in the short run.
The coefficients (for estimates that are significant at the 5 percent level) range from 0.267
for Denmark to 0.964 for Japan. Again, the coefficient of the world price level variable
is generally much lower in magnitude suggesting that most of the increase in import
prices originates in nominal exchange rate changes rather than in changes in global
production costs. For most countries, the coefficient of the lagged import price term is
not statistically significant at the conventional levels, indicating weak inertial effects.

As noted above, a much greater proportion of developing countries report a pass-
through elasticity of greater than 0.5 in magnitude. Further comparison of the two sets of
estimates for industrial and developing countries indicates that the mean value of the
nominal exchange rate coefficient is markedly greater for the group of developing
countries. Excluding the seven developing countries which either report negative
nominal exchange rate pass-through elasticities, yield coefficients that are greater than
1.25 in absolute value, or report negative adjusted coefficients of determination, yields
averages of 0.643 for the exchange rate coefficient and 0.230 for the world price

XXVil

coefficient for the 17 remaining developing countries. Excluding individual industrial

countries on the same grounds yields averages of 0.422 for the exchange rate coefficient
and 0.199 for the world price coefficient for the 16 remaining industrial countries.™"™
Finally, further excluding countries that reported exchange pass-through coefficients that
are not significant at the 5 percent level yields averages of 0.714 and 0.170 for

developing countries and 0.479 and 0.121 for industrial countries, respectively. ™™ Thus,

exchange rate pass-through elasticities are much higher, on average, for developing



countries. The correlation coefficient between the estimated pass-through elasticities and
the GDP per capita (averaged over the sample period) of individual countries is -0.25,
providing further support to our hypothesis.

<< INSERT TABLES 2 and 3 ABOUT HERE >>

Diagnostic tests (not reported here but available on request) including the Jarque-Bera
statistics, the Breusch-Godfrey LM tests for serial correlation in the residuals, and LM
tests for Autoregressive Conditional Heteroscedasticity (ARCH) in the residuals,”™ do
not indicate major problems at the 5 per cent level of significance. Only the residuals
from the New Zealand and Venezuela equations indicate serial correlation. Furthermore,
estimates for India and Poland indicate autoregressive conditional heteroscedasticity.
The residuals for Hungary, Poland, and Finland indicate violation of the normality
assumption. Reassuringly, CUSUM test plots do not suggest parameter instability with
the exception of India.™"

Controlling for domestic competition: Some previous studies have controlled for the
effects of competition from domestic producers of import-substitutes in the importing
countries by including a domestic producer price index variable as a regressor. However,
such data are not available for many developing countries in our sample. We therefore,
carried out a robustness check by adding the domestic consumer price index for each
importing country as a regressor instead. The addition of the additional control variable
does not qualitatively change the results. However, considering that we use annual data,
the domestic CPI is likely to be highly correlated with the nominal exchange rate. We
therefore, only report results for regressions run without this control variable. ™"

Using SDRs instead of US dollars: One potential drawback of using the dollar as the

‘benchmark' exchange rate for both nominal exchange rates and the world price level is



that the variation in pass-through estimates could be a function of the share of an
individual country's imports from the US. For example, while Mexico purchased 64
percent of its imports from the US in 2003, the corresponding statistic for Poland was less
than 2 percent.**"" However, to the extent that a large proportion of international trade
that does not involve the US is nevertheless denominated in US dollars, these statistics
radically understate the use of the dollar in international trade. That the dollar remains
the vehicle currency of choice for international transactions (especially for developing
country traders), provides justification for its use as the benchmark. However, to further
test the robustness of our conclusion that nominal exchange rate pass-through is higher
on average for developing countries, we re-estimated individual country pass-through
equations using a weighted nominal exchange rate index, namely the International
Monetary Fund's reserve asset known as the SDR.™" The SDR is based on a basket
consisting of the five key international currencies, the US dollar, the pound sterling, the
yen, the Deutsche mark, and the French franc.™*"

The average estimated exchange rate pass-through coefficients were somewhat close
to the earlier dollar estimates. Furthermore, exchange rate pass-through elasticities were
higher, on average, for developing countries, although the difference between the two
groups of countries was somewhat smaller than in the other sets of estimates. The
correlation coefficient between the estimated pass-through elasticities and the GDP per

XXX Vi

capita (averaged over the sample period) of individual countries was -0.35.

The Error Correction Approach

Tables 4 and 5 present estimates for 24 developing and 18 industrial countries,

XXXVii

respectively. The short-run pass-through estimates have the expected sign and

magnitude for most countries. The coefficient of the lagged error correction term is



correctly signed in all cases, indicating reversion to equilibrium over time, although it is
not statistically significant in many instances.™"" The latter observation is not
surprising given the relatively short length of our time series.

Again, a much greater proportion of developing countries reports a pass-through

coefficient of greater than 0.5 in magnitude. Excluding countries which either report
negative or insignificant (at the 5 percent level) nominal exchange rate pass-through
elasticities, yield coefficients that are greater than 1.25 in absolute value, or report
negative adjusted coefficients of determination, yields averages of 0.722 and 0.432 for
developing and industrial countries, respectively. Thus, the results are quite similar to
those yielded by the ADL approach. In particular, exchange rate pass-through
coefficients are much higher, on average, for developing countries. The correlation
coefficient between the estimated pass-through coefficients and the GDP per capita of
individual countries (averaged over the sample period) was -0.33.
Using SDRs instead of US dollars: As another robustness test, we pursued the error
correction approach to derive regression results with variables defined in terms of the
SDR. Again, estimated exchange rate pass-through coefficients were much higher, on
average, for developing countries. Also, the error correction terms were correctly signed,
although in many cases, statistically insignificant. The correlation coefficient between
the estimated pass-through coefficients and the GDP per capita (averaged over the sample
4 i

period) of individual countries was -0.4

<< INSERT TABLES 4 and 5 ABOUT HERE >>

6.2. Panel Data Estimates

In order to increase the number of degrees of freedom available, and to investigate



possible lagged effects, we next pool the data into panels, one each for developing and
industrialised countries. In addition to the above-mentioned benefits, pooling generally
also reduces collinearity among the regressors, thus increasing the efficiency of the
estimates (Hsiao, 2003). An obvious drawback of pooling is the imposition of the rather

stringent condition that the coefficients be the same across members. We used a Chow
test of the joint restrictions (Ho : B. =8 o B,=8, U B, =/,) in equation (14) in

order to investigate whether the data for the developing and industrialised countries in
our sample can be pooled together in separate panels. The null hypothesis of poolability
was rejected in both cases at the conventional levels of statistical significance. However,
although pooled estimation may introduce some bias in this case, it is still likely to be
more efficient.™ Moreover, since we are mainly interested in differences in behaviour,
and there is no obvious reason why pooled estimates for one set of countries would be
more biased than those for the other, pooling offers an important test of the robustness of
our overall results. This section therefore, presents the panel data estimates. Panel data
unit root tests indicated that all the series are I(1), with the exception of the nominal
exchange rate series for developing countries which was found to be I(2).*" Table 6
reports the results derived from the ADL approach. We specify the empirical model as
an autoregressive distributed lag model of order one, utilising a least squares dummy
variable (fixed effects) model to incorporate country-specific unobserved heterogeneity.
As seen from columns (2) and (3) of Table 6, which report dollar regressions for the
period 1984-2003, the panel data estimates support our earlier finding of significantly
higher exchange rate pass-through elasticities for imports into developing countries.*™
The estimated coefficients for the contemporaneous nominal exchange rate are 0.906 and
liii

0.425 for developing and industrial countries, respectively. Moreover, taking into



account lagged effects does not noticeably affect the divergence between the two nominal
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exchange rate pass-through elasticities. The coefficient for the developing country
panel is higher than that found for most individual developing countries. The
contemporaneous coefficient on the world price level is much greater for the industrial
country group. The adjusted coefficient of determination is much higher for the
developing country panel indicating that the specified variables do a much better job of
explaining variation in import prices for the developing country group.

Retracing the robustness checks employed for the individual country estimates, we
next re-estimated the panel specifications for industrial and developing countries using
SDR units instead of US dollars. Columns (4) and (5) of Table 6 present the results. The
countries whose currencies are included in the calculation of the SDR (Germany, Japan,
US, and UK) were excluded to mitigate possible simultaneity concerns. The estimated
exchange rate coefficients are quite similar to the previous (dollar-based) ones for both
groups of countries, although the estimated coefficient for industrialised countries is
somewhat higher. The coefficients of the contemporary nominal exchange rate term are
0.887 and 0.474 for developing and industrial countries, respectively, while those for
contemporary world price are 0.525 and 0.249 respectively. Again, taking into account
lagged effects does not noticeably affect the divergence between the exchange rate pass-
through elasticities. Notice that the lagged pass-through coefficients are generally not
significant at the 5 percent level, irrespective of the currency unit used.

As a sensitivity test, and in order to explore any changes in behaviour over time, we
split the sample into two periods, 1984-1993 and 1994-2003. Columns (7)-(15) present
the estimates. The contemporaneous pass-through estimates are remarkably stable across
time periods and currency units, although the gap between the two sets of pass-through

estimates increased between the two periods. Recently, Taylor (2000) has suggested that



pass-through elasticities have declined in response to a less inflationary environment
world-wide, leaving firms more willing to accommodate small price changes in their
margins. We find supportive evidence only for industrial countries. Indeed, in the case
of developing countries, pass-through appears to have increased.¥ More conclusive
results, however, must await a more exhaustive treatment that takes into account the
evolution of inflationary expectations.”™

Table 7 reports the results derived from the error correction approach. As seen from
columns (2) and (3), which report regressions for the period 1984-2003, the panel data
estimates support our finding of higher exchange rate pass-through elasticities for imports
into developing countries. Using the US dollar as the unit of measure, the estimated
coefficients of the contemporary nominal exchange rate are 0.919 and 0.442 for
developing and industrial countries, respectively. Columns (4) and (5) of Table 7 present
the SDR-based estimates. The estimated short-run exchange rate coefficients are
virtually identical to the dollar estimates. Columns (7)-(15) present the estimates for the
sub-periods. The short-run pass-through estimates are even more stable across time
periods and currency units than in the dollar-based estimates. Again, short-run pass-
through into industrial country import prices appears to have declined in the second
period. The error correction coefficients are correctly signed in all instances and
statistically significant at the 5 percent level in almost half of the cases. The range of
estimated values of these coefficients indicate reasonably rapid reversion, suggesting that
about 20-40 percent of the effect of a disequilibrating shock is removed within a year.

Finally, as another robustness check, we estimated panel equations while taking into
account time-specific effects in addition to cross-section fixed effects. The estimates,
which are available from the author on request, remain essentially unchanged.

xlvii

In brief, all sets of panel data estimates™ indicate higher nominal exchange rate pass-



through into developing country import prices. This in light of our theoretical model
reinforces the theoretical possibility that devaluations are more likely to be contractionary
in the short-run than suggested originally by Krugman & Taylor (1978).

<< INSERT TABLES 6 and 7 ABOUT HERE >>

7. Concluding Remarks

The objective of the first part of this paper was to extend the framework developed by
Krugman & Taylor (1978) for analyzing the short-run effects of a nominal devaluation on
the level of output of a semi-industrialised developing economy. In doing so, we have
attempted to incorporate some recent developments in the international economy while
maintaining the simplicity of the original framework. We assume that exchange rate
pass-through is higher for developing country exports sold to other developing countries.

Moreover, owners of TNCs are likely to consume a much smaller proportion of their

earnings in the host country than the owners of host country firms. Some of the

interesting findings emerging from the extended theoretical framework can be
summarised as follows:

e The likelihood of contractionary short-run consequences of a devaluation varies
directly with: (1) the proportion of a country's exports destined for other developing
countries, and (2) the presence of TNCs in either the export or home goods-producing

sector. !

e Unlike the original Krugman-Taylor framework, a devaluation will generally have a
contractionary impact even if: (1) trade is initially balanced, (2) consumption
behaviour does not differ between wage and profit earners, and (3) the government

sector has a high marginal propensity to consume in the short-run.



e As long as the government sector's marginal propensity to consume in the short-run is
lower than that of the domestic profit earners, the likelihood of a negative fiscal effect
following a devaluation varies inversely with the presence of TNCs in the export
sector.

e Interestingly enough, the presence of TNCs in the export sector is more likely to
result in a contraction of demand (and thus, of output) following a devaluation than
their presence in the home goods-producing sector. This is because increased profits
for domestic exporting firms from sales to industrialised countries may make up for
the fall in demand originating from other sources.

Thus, our extended model indicates that some evolving features of global trade and
production make the short-run effects of a devaluation much more likely to be
contractionary than suggested originally by Krugman & Taylor (1978). The postulated
difference between exchange rate pass-through into prices of goods exported to
developing and industrialised countries is empirically explored in the second part with the
help of individual country and panel data regressions. The main finding emerging from
the estimates is that developing country imports exhibit higher pass-through elasticities.
Moreover, this conclusion is robust to different methodologies, specifications and units of
account. Thus, a major policy lesson that emerges from our study is that the short-run
consequences of a nominal devaluation for output may vary depending on whether it is
relative to other developing or industrial countries, and on the composition of a country's
export markets. Developing countries that have a major presence of TNCs, and that sell a
major share of their exports to other developing countries, face an increased likelihood of
short-run contractionary effects of nominal devaluations.

Our empirical study should be seen as a preliminary exploration of an intriguing



possibility raised by our extension of the Krugman-Taylor model. One limitation of our
study is that, in order to maintain the conciseness of the original Krugman-Taylor
framework, it assumes away substitution effects of price changes on trade volumes, thus
focusing on the short run and almost certainly overstating structural inertia in developing
countries. Such substitution effects are likely to appear both in production and
consumption. On the production side, substitution effects are likely to be much stronger
for exports to industrialised countries given that, due to greater pass-through, a
devaluation has a much lower effect on profits for exporters selling to developing
countries. On the other hand, and to the extent that developing country exports are closer
substitutes for domestic production in other developing countries, substitution in
consumption is likely to be greater for imports into those countries. Thus, substitution
effects in consumption and production are likely to counteract each other (to a lesser or
greater degree), as far as the destination of exports is concerned.™™ Another limitation of
our study is that it either uses US dollars or IMF's SDR as units of account. However, to
the extent that the dollar is the currency of choice for international trade, and that the
currencies included in the SDR cover an overwhelming proportion of international
transactions, this limitation is mitigated. Finally, an extended study of differences in
pass-through behaviour between industrialised and developing countries will take into
account additional factors such as scale economies, asymmetric responses to

appreciations and depreciations, variable mark-up behaviour, and unit labour costs.

Data Items and Sources

E Bilateral nominal exchange rates in US dollar terms obtained from the International



Monetary Fund's International Financial Statistics (IFS) database, with the exception of
Taiwan for which data were obtained from the web site of the Central Bank of China.

SDR data obtained from IFS.

Py Import prices or unit import values. Aggregated values were obtained from the
IFS with the exception of Taiwan, Mexico, and China for which the values were obtained
from the Taiwanese Directorate-General of Budget, Accounting, and Statistics, the Bank

of Mexico, and the World Bank, respectively.
P* World consumer price index obtained from IFS.

P Consumer price indices obtained from IFS. For Taiwan, these data were obtained

from the Taiwanese Directorate-General of Budget, Accounting, and Statistics.
GDPPC  GDP per capita obtained from the World Bank's World Development
Indicators. For Taiwan, the series was obtained from the Taiwanese Directorate-General

of Budget, Accounting, and Statistics.



Table 1: Augmented Dickey-Fuller (ADF) Test Statistics for Individual Countries

Variable

Py E P* A Py AE AP*
Argentina -0.598 -0.238 -0.874 -4.259 -4.565 -1.782
Australia -2.805 -2.778 -3.420 -3.665
Belgium-Luxemburg -6.781 2.020 -3.385
Brazil 1.725 -2.020 -3.418 -1.896
Canada -1.510 0.259 -1.374 -2.122
Chile -0.773 4.386 -5.971 -2.136
China -1.445 1.255 -4.399 -3.866
Colombia 5.123 2.647 -1.389 -0.893
Denmark -1.710 -2.693 -3.468 -3.221
Finland -1.495 -3.401 -4.335
Germany -2.500 -2.815 -4.602 -3.659
Greece -2.144 -1.595 -3.244 -3.065
Hong Kong -2.910 -1.318 -2.382 -3.218
Hungary -0.644 -3.592 -2.254
Iceland -1.993 -0.836 -2.599 -5.279
India 0.183 -0.349 -3.459 -3.022
Ireland -1.754 -2.557 -4.127 -3.983
Italy -0.577 -1.745 -4.624 -3.835
Japan -3.022 -2.927 -6.629 -4.360
Jordan -5.193 -3.636
Kenya 0.605 -0.565 -4.782 -3.989
Korea -1.032 -1.062 -5.189 -4.269
Mauritius 3.445 0.110 -3.461 -2.993
Mexico -0.036 -0.351 -3.122 -3.196
Morocco -1.690 -1.664 -3.707 -3.595
Netherlands -3.162 -2.808 -3.659
New Zealand -3.387 -3.367
Norway -3.011 -1.479 -3.151
Pakistan 3.167 0.360 -3.934 -2.778
Philippines -0.222 N/A -3.588 N/A
Poland -0.141 -0.449 -2.354 -3.071
Portugal -2.041 -1.942 -5.295 -4.281
Singapore -2.476 -2.589 -4.393 -2.256
South Africa 1.591 3414 3.209 -3.212
Spain -2.794 -1.743 -4.208 -3.421
Sri Lanka 0.720 2.336 -2.444 -2.280
Sweden -0.245 -1.500 -4.348 -3.025
Syria -1.603 N/A -4.022 N/A
Taiwan -2.438 -1.953 -2.682 -2.747
Thailand -0.011 -0.501 -1.594 -3.847
Turkey 8.929 -2.430 4.100 6.088
UK -1.465 -2.480 -3.063 -3.580
[N -3.167 N/A N/A
Venezuela 3.431 4.514 1.237 -0.885

The reported results are based on the following regression:

Ax, =, + pyx, | + z}/iAxt—l +0,

1=1
Lag lengths based on Schwarz Information Criterion. The 1, 5, and 10 percent critical values for most
series are -3.89, -3.05, and -2.67, respectively. Results for first-differences not presented where the series
is found to be I(0). N/A indicates ‘not available’ due to singularity issues.



Table 2: Pass-Through Estimates for Developing Countries Using the Autoregressive
Distributed Lag (ADL) Approach (US dollars, 1984-2003)

Country Constant  AE, AP,* A Py Adj. R St. Error

Argentina -0.034  1.019 0.222 -0.014 0.999 0.034
(-2.04)  (102.4)  (1.546)  (-1.25)

Brazil -0.051  0.967 0.498 0.054 0.989 0.128
(-0.68)  (16.30)  (0.373)  (1.062)

China -0.007  2.039  (0.373) 0.065 0.788 0.104
(-0.13)  (5.764)  (-0.66)  (0.569)

Chile 0.054  0.543 0.050 -0.212 0.688 0.020
(2.365)  (4.782)  (0.394)  (-3.13)

Colombia 0.017 0473 0.173 0.214 0.604 0.042
(0.626)  (2.488)  (0.982)  (0.913)

Hong Kong -0.029  6.106 0.289 0.268 0.413 0.024
(-2.15)  (1.641) (2.676)  (1.231)

Hungary 0.016  0.617 0.296 0.019 0.433 0.076
(0.419)  (3.099)  (1.080)  (0.092)

India 0.031 0.484 0.052 (0.063) -0.107 0.106
(0.545)  (1.119)  (0.130)  (-0.24)

Jordan 0.007 0992  (0.014) 0.101 0.648 0.082
(0.175)  (5.263)  (-0.04)  (0.642)

Kenya 0.013 0.691 0.482 (0.396) 0.806 0.055
(0.382)  (7.187)  (1.850)  (-2.95)

Korea 0.028 1.452  (0.040)  (0.122) 0.914 0.055
(1.024)  (13.38)  (-020)  (-1.67)

Sri Lanka (0.087) 1618 0.514 (0.000) 0.256 0.077
(-1.07)  (2.112)  (1.249)  (-0.00)

Mauritius 0.006  0.619 0.240 -0.097 0.300 0.061
(0.183)  (3.175)  (1.080)  (-0.47)

Mexico 0.010  0.842 0.253 0.039 0.838 0.111
(-0.17)  (7.558)  (0.616)  (0.333)

Morocco -0.087  0.400 0.737 0.186 0.224 0.066
(-2.34)  (1.366)  (2.637)  (-0.770)

Pakistan 0.055  0.449 0.222 -0.208 -0.027 0.074
(1.257)  (1.270)  (0.858)  (-0.820)

Poland 0.071 0.429 0.154 0.013 0.628 0.160
(0.925)  (2.950)  (0.192)  (0.042)

Singapore 0.019  -0.193  -0.235 -0.133 -0.120 0.046
(0.718)  (-0.60)  (-1.021)  (-0.502)

South Africa 0.029 0324  -0.006 0.432 0.470 0.030
(0.758)  (2.810)  (-0.03)  (2.497)

Syria -0.005  0.168 0.234 -0.265 0.036 0.119
(-0.04)  (1.421)  (0.347)  (-0.861)

Taiwan -0.023  1.146 0.151 0.015 0.051 0.055
(-0.87)  (1.699)  (0.757)  (0.051)

Thailand 0.042  0.846 0.103 -0.307 0.601 0.057
(1.348)  (5.191)  (0.489)  (-1.921)

Turkey -0.041  0.889 0.384 0.109 0.905 0.072
(-0.61)  (8.509)  (1.087)  (1.099)

Venezuela 0.047  0.748  -0.045 0.147 0.829 0.087

(0.928)  (9.125) (-0.14) (1.415)
Dependent variable: APy,,. t-statistics in parentheses. All variables in logs.




Table 3: Pass-Through Estimates for Industrial Countries Using the Autoregressive
Distributed Lag (ADL) Approach (US dollars, 1984-2003)

Country Constant AE, AP* APy.,  Adj.R* St Error

Australia -0.012 0.529 0.183 0.170 0.716 0.028
(-0.85) (6.507) (1.836) (1.440)

Belgium-Luxemburg -0.007 0.365 0.094 0.080 0.476 0.042
(-0.190)  (3.414) (0.399) (0.345)

Canada 0.007 0472 0.124 0.113 0.615 0.020
(-0.660)  (4.294)  (1.777)  (0.515)

Denmark 0.006 0267  -0.010  0.100 0.538 0.027
(0.478)  (4.499)  (-0.10)  (0.592)

Finland -0.031 0.400 0319  -0312 0522 0.044
(-1436)  (4.475)  (1.961)  (-1.737)

Germany 0.029 0410 0.199  -0.102 0477 0.046
(-1.324)  (4.242)  (1.203)  (-0.580)

Greece 0.007  0.013 0.432 0.321 0.367 0.057
(-0.247)  (0.085)  (1.672)  (1.398)

Iceland 0.015 0572 0.151 0.511 0.721 0.043
(-0.39)  (4351)  (0.616)  (3.425)

Ireland 0.015  0.464 0228  -0.060  0.388 0.049
(-1.063)  (6.318)  (2.068)  (-0.412)

Italy 0.011 0.489 0.088  -0.096  0.495 0.077
(0.414)  (4.347)  (0.464)  (-0.560)

Japan 0.029  0.964 0.179  -0.248  0.735 0.062
(-0.99)  (6.906)  (0.799)  (-1.760)

Netherlands 0.005  0.466 0.051 0.042 0557 0.046
(-0.238)  (4.873)  (0312)  (-0.258)

New Zealand 0.000 2.000 0.000 0.000 1.000 0.000
(-0.66)  (40001)  (0.560)  (1.524)

Norway 0.016  -0.170  0.247 0.371 0.176 0.056
(-0.593)  (-0.658)  (1.141)  (1.482)

Portugal 0.052 0278 0.509  -0475 0438 0.045
(-2.263)  (2.459)  (2.835)  (-2.343)

Spain 0.015  0.444 0.083  -0.115  0.355 0.058
(-0.553)  (3.508)  (0.410)  (-0.587)

Sweden -0.001 0.310 0.197  -0.048 0481 0.037
(-0.040)  (4.138)  (1.508)  (-0.26)

UK -0.031 0.314 0356  -0.064 0478 0.030

(-2.00) (3.143) (2.842) (-0.31)
Dependent variable: APy, . t-statistics in parentheses. All variables in logs.




Table 4: Pass-Through Estimates for Developing Countries Using the Error Correction
Approach (US dollars, 1984-2003)

Country Constant AE, AP,* E. P*,, €.l Adj. R* St Error

Argentina 0.262 1.000 0.390 -0.013  -0.063  -0.111 0.999 0.029
(0.325)  (107.198)  (1.698)  (-1.683)  (-0.365)  (-0.747)

Brazil 2.901 0.949 0.782 0.037 -0.649  -0.448 0.991 0.113
(1.380)  (14.136)  (0.547)  (0.950)  (-1.417) (-1.881)

China 2.518 1.984 -0.499 0.580 -0.825  -0.639 0.851 90.000
(2.0250  (5270)  (-0.772)  (1.520)  (-2.070) (-2.137)

Chile 6.091 0.699 0.084 0473 -0.681  -0.953 0.966 0.020
(3.740)  (4.825)  (0.479)  (-3.729) (-3.062)  (-3.636)

Colombia 1.298 0.455 0.054 -0.074  -0.151  -0.186 0.713 0.039

(0.974)  (2.175)  (0.222) (-0.879) (-0.797)  (-0.732)
Hong Kong 1.468 7.315 0292  -0.490  -0.109  -0.100  0.432 0.024
(0.234)  (1.878)  (2.097) (-0.175) (-0.717)  (-0.623)

Hungary 4.944 0.435 0466  -0.531 0413 -0931  0.745 0.050
(4229)  (2.674)  (-1.392) (-4.0140 (-2.589) (-4.031)

India 3.990 0.938 0243  -0455  -0.502  -0.727 0210 0.094
(2.668)  (1.762)  (0.528)  (-1.100) (-1.216) (-2.418)

Jordan 2.344 0946  -0.005  -0.034  -0.506  -0.575  0.752 0.067
(1223)  (5.534)  (-0.008) (-0.172) (-1.258) (-1.632)

Kenya 4914 0.671 0.045  -0451  -0.646  -1.019  0.828 0.051
(3.607)  (6.191)  (-0.166) (-2.968) (-2.746)  (-3.581)

Korea 0.606 1419  -0.142 0271  -0.550  -0.626  0.922 0.051
(0.834)  (11.943) (-0.447) (1.741)  (-2.523)  (-2.537)

Mauritius 2.936 0.640 0533 0215  -0482  -0.650  0.507 0.051
(2236)  (3.523)  (1.980) (-1332) (-2.389) (-2.472)

Mexico 3.435 0.847 0.041  -0.075  -0.761  -0.885  0.909 0.082
(2.801)  (6.799)  (-0.0950 (-0.978)  (-2.909)  (-2.863)

Morocco 3.043 0.330 0782  -0575  -0375  -0.448  0.428 0.058
(1.966)  (1.264)  (2.573)  (-1.554) (-2.274) (-2.330)

Pakistan 2.608 0.601 0483  -0.008  -0.562  -0.681  0.159 0.066
(2286)  (1.531)  (1.330) (-0.043) (-2.165) (-2.434)

Poland 9.991 1.185 1796 -0.974  -1.828 2485  0.812 0.110
(3260)  (4.691)  (-1.795) (-3.210) (-3.164) (-3.274)

Singapore 3.545 -0.051 0068  -0451  -0.720  -0.736  0.366 0.034

(3.139)  (-0210)  (0.287)  (-2.196) (-3.189)  (-3.371)
South Africa  1.780 0.393 0.156  -0.017  -0365  -0404 0810 0.023
(3.704)  (7.293)  (1.203)  (-0.303) (-4.076) (-3.284)

Sri Lanka 2.762 1.714 0922  -0.654  -0.041  -0415  0.460 0.063
(15200  (2.617)  (1.322)  (-0.505) (-0.049) (-0.926)

Syria 7.997 0260  -0.573  -1.024  -1.189  -1.300  0.464 0.095
(3.097)  (2312)  (-0.785) (-3.204) (-2.944) (-3.160)

Taiwan 0.331 0.223 0520  -0.084  -0208  -0.260  0.396 0.043
(0.293)  (1.005)  (1.535) (-0.407) (-0.708)  (-0.967)

Thailand 2.973 0.815 0.003  -0203 0477 0687  0.636 0.053
(2.817)  (4463)  (-0.009) (-1.867) (-2.396) (-2.534)

Turkey 0.737 0.826 1338 -0.024  -0.084  -0362  0.943 0.055
(0.401)  (7.926)  (2.127)  (-0.539) (-0.250)  (-0.988)

Venezuela 0.638 0707  -0272  -0.117  0.049  -0219  0.830 0.086

(0377)  (5.954)  (-0.405) (-1216)  (0.108)  (-0.688)

Dependent variable: APy,,. t-statistics in parentheses. All variables in logs.



Table 5: Pass-Through Estimates for Industrial Countries Using the Error Correction
Approach (US dollars, 1984-2003)

Country Constant  AE, AP,* E. P*,, €.l Adj. R*  St. Error

Australia 1.281 0.532 0.220 -0.074 0272  -0.284 0.890 0.021
(2.812)  (6.699)  (1.860)  (-0.564)  (-1.935)  (-1.708)

Belgium-Luxemburg ~ 3.843 0.361 0.072 0412 -0.533 -0.540 0.558 0.037
(1.764)  (3.049)  (0.323)  (-1.802) (-1.695) (-1.659)

Canada 2,616 0.502 0.200 0232  -0.551 -0.611 0.737 0.016
(2.508)  (5.832)  (1.926)  (-1.710)  (-2.537)  (-2.569)

Denmark 2.986 0.262 -0.052  -0359  -0.485 -0.501 0.591 0.025
(1.966)  (3.917)  (-0.361)  (-1.901)  (-1.965)  (-1.980)

Finland 2.827 0.360 0.404 20392 -0.469  -0.527 0.614 0.039
(2.648)  (3.877)  (2.090)  (-2.699) (-2.561) (-2.671)

Germany 3.034 0.409 0.281 -0.453 -0.560  -0.581 0.638 0.038
(2.851)  (4.238)  (1.296)  (-2.592)  (-2.884)  (-2.901)

Greece 2.532 -0.001 0.542 -0.331 -0.131 -0.273 0.652 0.045
(1.364)  (-0.008)  (1.839)  (-0.952) (-1.568)  (-1.570)

Iceland 0.618 0.592 0.176 0.132 -0.263 -0.211 0.799 0.042
(0.895)  (3.487)  (0.496)  (0.547)  (-1.662)  (-1.301)

Ireland 2.286 0.439 0.210 0439  -0.524  -0.570 0.774 0.026
(2.550)  (5.721)  (1.472)  (2.368)  (-2.565)  (-2.528)

Italy 5.194 0.426 0.132 0347  -0.556  -0.654 0.586 0.049
(1.889)  (3.524)  (0.500)  (-1.659) (-2.010)  (-2.070)

Japan 4.730 0.905 0.309 -0.241 -0.794  -0.782 0.849 0.046
(3.955)  (6.959)  (1.120)  (-2.489)  (-3.593)  (-3.490)

Netherlands 3.348 0.437 0.137 -0.433 -0.654  -0.649 0.681 0.038
(2.727)  (4.532)  (0.624)  (-2.564)  (-2.724)  (-2.724)

New Zealand N/A N/A N/A N/A N/A N/A N/A N/A

Norway 2.128 -0.190 0.402 0364  -0276  -0.287 0.492 0.043
(1.782)  (-0.829)  (1.604)  (-1.009)  (-2.783)  (-2.126)

Portugal 8.455 0.188 0.660 -1.041 -0.661 -0.766 0.754 0.030
(5.407)  (2.105)  (3.575)  (-5.106) (-5.396) (-5.361)

Spain 4.476 0.425 0.212 20330  -0.607  -0.615 0.574 0.046
(2.308)  (3.587)  (0.780)  (-2.037)  (-2.330) (-2.476)

Sweden 3.378 0.274 0.331 0422 -0.531 -0.652 0.632 0.030
(2.324)  (3.601)  (2.153)  (-2.082)  (-2.395)  (-2.449)

UK 0.935 0.364 0.442 -0.124  -0219  -0.251 0.569 0.027

(1.800)  (3.429) (3.158) (-0.837) (-1.785) (-1.792)

Dependent variable: APy;,. t-statistics in parentheses. All variables in logs. N/A indicates that estimates
are not available due to singularity issues.



Table 6: Panel Data Pass-Through Estimates for Industrial
with Fixed Effects (1984-2003 and Sub-Periods)

and Developing Countries Using the Autoregressive Distributed Lag (ADL) Approach

Column (1)
Included obs.
Cross-sections
Total pool obs.

Variable
Constant

AE,

AP*

AE.;

AP*,,

APy

R2

Adj. R?

St. err. of reg.
Sum sq. of res.
DW stat.

St. dev. of dep. var.
F-stat (prob.)

Long-run coefficients
E
P*

2 3) “
18 18 18
17 24 14
294 399 240
1984-2003
US Dollars
Industr’l  Develop’g Industr’l
-0.005 -0.021 0.004
(-0.286)  (-1.116) (0.427)
0.425 0.906 0.474
(4.701)  (18.889) (6.385)
0.272 0.109 0.249
(1.968) (0.658) (2.220)
-0.131 0.035 -0.014
(-1.735) (0.500) (-0.254)
-0.141 0.134 -0.224
(-0.625) (0.593) (-1.358)
0.193 0.020 0.151
2.040 (0.239) (1.630)
0.563 0.944 0.602
0.529 0.940 0.569
0.048 0.110 0.042
0.626 4.457 0.391
1.837 1.979 1.988
0.070 0.449 0.064
0.000 0.000 0.000
0.364 0.960 0.542
0.162 0.248 0.029

)
18
24
400

SDR
Develop’g

-0.025
(-2.042)
0.887
(45.364)
0.525
(5.623)
-0.010
(-0.198)
0.279
(-2.660)
0.068
(1.301)

0.941
0.937
0.113
4.729
1.984
0.450
0.000

0.941
0.264

(6)

) ®) ©
8 8 8
17 24 14
136 185 112
1984-1993
US Dollars
Industr’l  Develop’g  Industr’l
0.068 0.039 -0.004
(2.222) (0.566) (-0.894)
0.525 0.886 0.455
(4.619)  (10.488)  (4.392)
0.225 0.081 0.434
(2.496) (0.305) (6.370)
-0.198 0.089 0.032
(-2.759) (0.938) (0.459)
-0.057 -0.241 -0.390
(-4.375)  (-0.981)  (-6.111)
0.267 -0.063 0.212
(1.771) (-0.519) (1.471)
0.789 0.953 0.826
0.750 0.944 0.792
0.044 0.137 0.035
0.217 2.927 0.117
1.684 2.140 1.905
0.087 0.580 0.078
0.000 0.000 0.000
0.446 0.917 0.618
0.229 -0.151 0.056

(10)
8
24

185

SDR
Develop’g

-0.087
(-3.176)
0.881
(26.776)
0.805
(5.374)
0.106
(1.406)
-0.297
(-1.812)
-0.084
(-1.004)

0.952
0.944
0.138
2.967
2.182
0.582
0.000

0.911
0.469

(12) (13) (14) 15)
10 10 10 10
17 24 14 24
158 214 128 215
1994-2003
US Dollars SDR
Industr’l  Develop’g Industr’l Develop’g
-0.020 -0.045 -0.007 -0.014
(-1.340)  (-2.091)  (-0.497)  (-1.402)
0.299 0.967 0.420 0.971
(3.450)  (22.751)  (5.519)  (40.860)
-0.010 -0.023 0.026 0.339
(-0.074)  (-0.180) (0.258) (3.500)
0.021 0.191 0.005 0.102
(0.190) (2.046) (0.049) (1.458)
0.290 0.557 0.140 -0.051
(1.499) (5.656) (0.804) (-0.475)
-0.155 -0.122 -0.126 -0.032
(-0.903)  (-1.334)  (-0.769)  (-0.487)
0.408 0.947 0.445 0.950
0.316 0.939 0.353 0.942
0.042 0.070 0.039 0.068
0.237 0.908 0.168 0.851
2.010 1.713 2.185 2.045
0.050 0.283 0.049 0.282
0.000 0.000 0.000 0.000
0.277 1.032 0.377 1.040
0.242 0.476 0.147 0.279

Dependent variable: APy,. t-statistics (based on White cross-section standard errors) in parentheses. All variables in logs. New Zealand, China, and Hong Kong excluded for
dollar estimates. US, UK, Germany, New Zealand, and Japan excluded for SDR estimates. Fixed effects coefficients available from the author on request.



Table 7: Panel Data Pass-Through Estimates for Industrial and Developing Countries Using the Error Correction Approach with Fixed Effects (1984-
2003 and Sub-Periods)

Column (1) 2 3) “4) ) ©® D ®) © (10) an 12 (13) (14) (15)
Included obs. 18 18 18 18 8 8 8 8 10 10 10 10
Cross-sections 17 23 14 24 17 23 14 24 17 23 14 24
Total pool obs. 294 383 240 402 136 179 112 187 158 204 128 215
1984-2003 1984-1993 1994-2003
US Dollars SDR US Dollars SDR US Dollars SDR
Variable Industr'l Develop'g Industr'l Develop'g Industr'l Develop'g Industr'l Develop'g Industr'l Develop'g Industr'l Develop'g
Constant 1.540 0.735 1.501 0.642 1.571 0.990 1.824 1.054 -0.103 0.104 2.144 1.519
(6.135) (2.168) (4.608) (1.845) (3.233) (2.279) (6.676) (2.380) (-0.094)  (0.105) (2.338) (4.987)
AE, 0.442 0.919 0.442 0.917 0.616 0.910 0.550 0.897 0.439 0.943 0.502 0.928
(5.941) (18.804)  (7.137)  (17.860) (5.973) (13.144) (7.093)  (13.056) (7.051)  (27.956) (7.723)  (28.165)
AP* 0.347 0.129 0.288 0.435 0.596 0.264 0.545 0.721 0.966 0.612 -0.078 0.229
(2.394) (0.844) (3.411) 2.601 (2.926) (1.329)  (10.513)  (3.683) (3.015) (1.303) (-0.476)  (1.191)
AE,,; -0.091 0.036 -0.051 0.041 -0.043 0.023 0.062 0.026 -0.031 0.018 -0.114 0.020
(-1.872)  (1.584) (-1.034)  (1.776) (-0.558)  (0.717) (0.954) (0.848) (-0.644)  (0.828)  (-2.103)  (1.010)
AP*,, 0.059 0.188 -0.061 -0.215 -0.110 0.003 -0.007 -0.092 0.677 0.849 0.042 -0.095
(0.328) (0.856)  (-0.519)  (-1.526) (-0.959)  (0.017)  (-0.129)  (-0.787) (5.763) (7.814) (0.301)  (-0.453)
E., -0.129 -0.002 -0.076 -0.001 -0.134 -0.005 -0.029 -0.005 -0.222 -0.018 -0.102 -0.019
(-3.845)  (-0.424) (-2.549) (-0.267) (-3.825)  (-0.626) (-0.826)  (-0.550) (-2.389)  (-1.755)  (-0.696)  (-2.118)
P*, -0.262 -0.169 -0.292 -0.156 -0.289 -0.240 -0.430 -0.303 0.136 -0.034 -0.420 -0.350
(-6.665)  (-2.281) (-4.110) (-1.917) (-2.813)  (-2.369)  (-6.555)  (-2.863) (0.688)  (-0.158)  (-3.613) (-4.975)
&l -0.263 -0.192 -0.305 -0.194 -0.257 -0.209 -0.375 -0.212 -0.261 -0.350 -0.375 -0.381
(-5.378)  (-2.600)  (-4.193)  (-2.552) (-2.011)  (-2.238)  (-6.873)  (-2.150) (-2.217)  (-4.594) (-2.701)  (-5.163)
R’ 0.692 0.952 0.699 0.953 0.874 0.957 0.904 0.957 0.630 0.964 0.571 0.961
Adj. R? 0.666 0.948 0.672 0.949 0.848 0.948 0.883 0.949 0.565 0.957 0.491 0.954
S.E. of reg. 0.040 0.102 0.037 0.102 0.034 0.133 0.027 0.131 0.033 0.059 0.035 0.060
Sum sq. res. 0.441 3.829 0.295 3.823 0.130 2.668 0.064 2.682 0.148 0.614 0.129 0.666
St. dev. of dep. var. 0.070 0.458 0.064 0.450 0.087 0.590 0.078 0.581 0.050 0.288 0.049 0.282
F-Stat (prob.) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Summed coefficients
AE 0.351 0.955 0.391 0.958 0.573 0.933 0.612 0.923 0.408 0.961 0.388 0.948
AP* 0.406 0.317 0.227 0.220 0.486 0.267 0.538 0.629 1.643 1.461 -0.036 0.134

Dependent variable: APy, t-statistics (based on White cross-section standard errors) in parentheses. All variables in logs. New Zealand and Hong Kong excluded for dollar
estimates. US, UK, Germany, New Zealand, and Japan excluded for SDR estimates. Fixed effects coefficients available from the author on request.



Notes

*The author would like to acknowledge helpful comments on previous drafts by Robert
Feinberg, Peter Skott, and an anonymous referee. The usual disclaimers apply.

"Two recent studies, Feinberg (2000) and Frankel et al. (2005), are relatively rare exceptions.
iThe latter is mainly due to dearth of available data.
ligee, for example, Devereux & Engel (2000) and Gagnon & Thrig (2001).

“See Lizondo & Montiel (1989) for a comprehensive analysis. A few recent studies have
emphasised ‘balance sheet’ effects. See, for example, Céspedes et al. (2004). We, however,
limit our focus to non-financial aspects.

"In the presence of a trade deficit, the valuation effect of an exchange rate change will be greater
on imports than on exports because of the greater initial volume of the former.

¥iSee Menon (1996) for some supporting evidence.
viiSee, for example, Faini et al. (1992) and Razmi & Blecker (2005).
Viigee Dornbusch (1987) for the theoretical underpinnings of this hypothesis.

*Some interesting support for this is provided by recent events in the wake of the depreciation of
the US dollar. As Alan Greenspan noted in his testimony to the US Senate on February 16 2005,
‘Although the dollar has been declining since early 2002, exporters to the United States
apparently have held dollar prices relatively steady to preserve their market share, effectively
choosing to absorb the decline in the dollar by accepting a reduction in their profit margins.'

*See Choudhri & Hakura (2001) for some empirical support.
*As measured by the variance of money supplies across countries.

*iSee Ho & McCauley (2003) for evidence of higher inflation in developing countries over our
sample period.

“liSee Bhagwati (1991) for this argument, which may also apply to agricultural products.

*YThese specifications are, of course, exceedingly simplified in that they assume complete and
zero pass-through, respectively. Note, however, that more involved specifications that allow for
intermediate degrees of pass-through would complicate the analysis without changing it
qualitatively.

*“This implies in particular that P# is the proper deflator to use for real income.

XVi

It is easily demonstrated that if trade is initially balanced,
(dH / de)(e/ H) = —(y/ P,HA)P, X" <0

il And even more so if there is an initial trade deficit.
“illThe developing country group includes Argentina, Brazil, China, Chile, Columbia, Hong
Kong, Hungary, India, Jordan, Kenya, South Korea, Sri Lanka, Mauritius, Mexico, Morocco,

Pakistan, Poland, Singapore, South Africa, Syria, Taiwan, Thailand, Turkey, and Venezuela,



while the industrialised country group consists of Australia, Belgium-Luxembourg, Canada,
Denmark, Finland, Germany, Greece, Iceland, Ireland, Italy, Japan, Netherlands, New Zealand,
Norway, Portugal, Spain, Sweden, United Kingdom, and the United States.

*XChina is an exception in that import price data for it were not available from the IFS, and were
obtained from the World Bank's World Development Indicators instead. This exception can be
justified on the grounds of China's enormous importance in global markets.

*See the symbol definitions immediately following equation (14) below. In a very small
number of instances the variables were either found to be stationary or I(2).

XXiConsidering that most of our time series are I(1), using first-differenced values also addresses
the non-stationarity issue while emphasising the short-run signal.

*iThe change in cost structure abroad, in turn, may be due to changes in input costs or due to
other factors such as variable returns to scale or variable mark-up over costs.

*'We use domestic CPI as a proxy for individual country domestic price of import-substitutes.
Due to the greater weight given to tradable goods in its construction, the PPI offers a preferable
alternative. However, data for this variable were not available for a number of countries. Note
that the inclusion of the domestic price variable slightly alters the specification of our empirical
model to:

n n n n n
*
Af)Mi,l‘ = ﬂOi + Zﬂli,pAEi,t—p + Zﬂ%,pAPi,t—p + Zﬂﬁ,pAR,l—p + Zﬂ4i,qAPMi,l—q + zgi,t—p
p=0 p=0 p=0 g=1 p=0

where Pi is the domestic price of import-substitutes in the i country. See section 6.1 below.

*“The inclusion of lagged regressors is designed to avoid assuming homogeneity in the presence
of unknown long-run coefficients (Banerjee et al., 1993). Note that these are not present in our
third approach where full pass-through is assumed in the long-run.

*“This is not surprising considering that our data has an annual frequency and the variables are

specified in their first-differenced forms.

XXVi

Namely that the US currency does not vary relative to itself.

ViThe corresponding median values are 0.618 and 0.228, respectively. These and the median
values reported below suggest that our averages are not driven by a few outliers.

*VilThe corresponding median values are 0.427 and 0.181, respectively.

“XThe corresponding median values are 0.720 and 0.173 for developing countries, and 0.450
and 0.183 for industrial countries, respectively.

XXX

The Jarque-Bera test statistic has an asymptotic y* distribution with two degrees of freedom

under the null hypothesis of normally distributed errors. The Breusch-Godfrey LM nR® test
statistic (7 being the number of observations in the sample) has an asymptotic x°(p)
distribution under the null hypothesis of no serial correlation between the residuals up to the lag
order » . The ARCH LM nR* test statistic has an asymptotic y>(q) distribution under the

null hypothesis of no serial correlation between the residuals up to the lag order ¢.



*XiThe standardised cumulative recursive residual CUSUM test is based on the cumulative sum
of the recursive residuals. The plots, although not presented here, can be provided by the author
on request.

XXXil

The results of the regressions with the domestic CPI as an additional control variable are
available from the author on request.

*iEor most of the countries in our sample, these values lie between 5 and 20 percent.
**V[deally we would like to use weighted nominal exchange rate indices constructed separately
for each country. IMF's International Finance Statistics reports such indices for many countries.
However, this index is missing for a number of (mainly developing) countries in our sample.
Moreover, considering that a bulk of non-US international transactions takes place in dollars,
such indices are unlikely to accurately reflect the weight of the dollar (as opposed to the weight
of each exporter) in international transactions.

“The latter two, of course, have been replaced by the euro in recent years. The reader is
referred to the IMF's website for further details about the construction of SDRs.

*VIThe results of the SDR regressions are available from the author on request.

XXXVii

Recall that these regressions are based on equation (15).

»xViiNote that the test statistic for the error correction term does not have the standard
distribution. The critical values for a sample consisting of 25 periods are -2.99, -3.45, and -4.22
at the 10, 5, and 1 percent levels of significance, respectively.

XXXIXi

The results are available from the author on request.

*See Baltagi (2001) for a discussion.

xli

We employed the Hadri panel unit root test which has a null hypothesis of no unit root in any
of the series in the panel. The results, although not reported here, are available from the author
on request.

*iDye to the extremely high (greater than 2) pass-through estimates for New Zealand and Hong
Kong in the individual country regressions, these countries were excluded from the panels.
*iiRemoving developing countries that were excluded from our calculation of averages of
individual country estimates does not significantly change the contemporary coefficient,
reducing it slightly to 0.897.

xliv

Note that the long-run effect pass-through can be calculated by dividing the sum of the
individual pass-through coefficients by one minus the coefficient on the lagged dependent
variable. Since we are interested in short-run effects, however, the long-run effects are presented
but not discussed in any detail.

*"The increase becomes particularly marked once we take into account time-specific effects (see

below).

*ViAs a further sensitivity test, we re-ran the regressions without the lagged dependent variable as
a regressor. The results were essentially unchanged.

*MiAs well as the ones derived from the alternative error correction approach with long-run



homogeneity imposed, and the regressions with domestic CPI added as a regressor (not reported
but available on request).

*Mityyith the exception of fiscal effects; see below.

*™n other words, while substitution effects may dampen the overall contractionary (income)

effects of a nominal devaluation, the relative impact on the contractionary effects originating
from industrialised and developing countries is ambiguous, and will depend on the respective
elasticities of substitution in consumption and production. Moreover, such substitution effects,
even though not entirely absent, are likely to be relatively weak in the short-run.
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