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Abstract

To examine the evolution of competitiveness in pheduction
of traded goods in a particular country, it is resagy not just to
disentangle actual from sustained equilibrium reathange rate
(SERER) movements, but also to determine the extentvhich
movements in SERERs have been driven by changesedioral
productivity performance or by other factors. Thaper presents an
analysis of the evolution of the competitivenesdhie traded goods
sectors in six Latin American countries that talkes account both of
these issues. It finds that the competitivenesthefnontraditional
traded goods sector has evolved in different waysrg these
countries during recent years. Since the mid-1990&s stabilized in
Argentina while improving in Bolivia, Chile, Panaay, and Uruguay.
Results for Brazil are ambiguous.
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|. Introduction

The endogenous growth literature has made ecomomist
increasingly aware that the composition of outpuaih economy can
affect its long-run growth rate. In particular, rieén types of
economic activity have been increasingly perceiaed potentially
generating important externalities for the restthed economy, such
that the rate of growth of the economy’s total dacproductivity
becomes an increasing function of the share of ututp such
activities. Manufacturing for export is often cateyed an activity of
this type. The potential spillovers cited as ptitdly generating
positive effects on aggregate productivity growfher@ate through a
variety of channels, including learning by doingbdr training, and
“self-discovery,” among othersTo the extent that such strategic
activities are concentrated in the traded good®sethe implication
is that the level of the real exchange rate, thindtgyconsequences for
the competitiveness of the traded goods sector, lmeagin important
instrument of development poliéy.Indeed, the perceived use of the
real exchange rate in this way by several countiesast and
Southeast Asia has fueled some of the most viglidputes in the
international economic arena during recent years.

1
2

See Rajan and Subramanian (2006), Hausmann aimikRR2003).

See Rodrik (2006).



Equilibrium real exchange rates, misalignment aometitiveness in the Southern Cone

These disputes —such as that between the UnitéeksStad China— have centered on the use
of the nominal exchange rate regime to sustainrda® exchange rate at a depreciated level.
However, theory suggests that the effects of noh@rehange . rate changes on the real exchange
rate are temporary at best. A nominal instrumanhss the nominal exchange rate cannot achieve
a real objective, such as a desired value of thieenechange rate, over the medium term, since over
time domestic price level adjustments would tenditolo the effects of nominal exchange rate
changes on the real exchange rate. This is atdimgaication of monetary neutrality. This
theoretical insight is relevant for the use of tbal exchange rate as an instrument of development
strategy because resources such as physical captahlly involve incurring irreversible costs
when they are assigned to a specific activity.a&®nsequence, decisions on the allocation of such
resources to specific activities tend to dependomaictual relative prices, but on their perceived
sustainable values. This being so, it is not at all clear thet should expect the allocation of
investment to the traded goods sector to deperntetevel of the real exchange rate that prevails
at the time that the investment decision is madstead, such investment decisions should depend
on the perceivedustainable value of the equilibrium real exchange rate (SERER

It would probably be going too far, however, toitldhat nominal exchange rate policy has
no role to play in the assignment of resourcesnttustries that have the potential to generate
positive production externalities. Precisely bessawhat matters for sectoral resource allocation is
the perceived sustainable value of the real exchange rate, anduse the SERER is not directly
observable, nominal exchange rate policy remairdsvaat. Specifically, it can influence
investment decisions through its effects on theegvof the signal-extraction problem faced by
economic agents who need to make inferences abe 8ERER by making that value more or less
transparent. The sustainable real exchange rditbeva more effective mechanism for allocating
resources between traded and nontraded activitieembre readily agents can discriminate between
sustainable and unsustainable real exchange rategeb. Repeated episodes of real exchange
misalignment create “noise” in the relationshipwesn actual and sustained equilibrium real
exchange rates and thus obfuscate the relative piimal conveyed by the SERER. Thus, while
nominal exchange rate policy cannot influence thetanable equilibrium value of the real
exchange rate, it can affect the ease with whigntsgcan infer what that value is. To the extent
that nominal exchange rate policy avoids repeapésbdes of misalignment, economic agents can
infer the sustainable equilibrium real exchange bt observing market pricés.

Enhanced competitiveness in the domestic tradedsgysector would thus seem to require a
relatively depreciated SERER that is closely trackey the actual real exchange rate.
Unfortunately, however, the relationship amongdbtual real exchange rate, the SERER, and the
competitiveness of the traded goods sector is sosimple as this. In particular, a more
appreciated or depreciated SERER does not nedgssigimal a reduced or enhanced degree of
competitiveness in traded goods production. Thasae is that changes in productivity in the
traded goods sector themselves affect the sustaieghilibrium real exchange rate. This familiar
result, usually referred to as the Balassa-Samuelffect, implies that to examine the evolution of
competitiveness in the production of traded goods particular country, it is necessary not just to
disentangle actual from sustained equilibrium eahange rate movements, but also to determine
the extent to which movements in sustainable dayililin real exchange rates have been driven by
changes in sectoral productivity performance oothner factors.

Actually, one can think of mechanisms through whicé equilibrium real exchange rate — and thussthe of the traded goods
sector - could indeed be influenced by nominal exge rate policy, but these are second-order sffghbse implications for
sectoral resource allocation are not necessarddiptable. For example, nominal instruments cdectithe stability of the real
exchange rate as well as the domestic rate oftimfla The relative-price “noise” created by thenfier, and the effects on
transactions costs created by the latter, mayth&sectoral allocation of output, but it is natasl a priori in which direction.
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This paper presents an analysis of the evolutioth@fcompetitiveness in the traded goods
sectors in six Latin American countries that takes account the factors mentioned above. The
six countries studied are four full members of MEBRELIR (Argentina, Brazil, Paraguay, and
Uruguay), plus associate members Bolivia and Childe paper has two objectives. First, it seeks
to determine the extent to which real exchange mateéements in each of these countries over the
past three and a half decades have resulted framgels in the SERER or from repeated episodes
of misalignment. This will provide an indicatioffi the likely effectiveness of the real exchange
rate as a relative price signal in these countri&econd, it attempts to decompose movements in
the SERER into the contributions of productivityaolyes and those of a variety of other potential
influences, permitting us to draw inferences alibet extent to which movements in the SERER
itself have been competitiveness-enhancing ormetich of these countries.

The plan of the paper is as follows: in the nextisa | consider some conceptual problems
that arise in identifying the sustainable equililoni real exchange rate concept that is relevant for
decisions concerning the allocation of resourcesht traded goods sector. Section Il then
examines the set of factors that could potentiafiffuence the sustainable equilibrium real
exchange rate. The empirical methodology for edfimy the sustainable equilibrium rate is
described in Section IV. The heart of the papém iSection V, which presents the estimates of the
sustainable equilibrium real exchange rate for eddhe six countries and uses these results both
to identify and interpret the incidence of real lexege rate misalignment for each country over the
sample period as well as to identify the factoet thave influenced traded-goods competitiveness
in each country. Section VI summarizes and coresud

4 Venezuela became the fifth member of the bld20i@6.
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ll. Sustainability in the real
exchange rate

The definition of the sustainable equilibrium reathange rate
that is most widely used in policy circles is mthan fifty years old,
dating to Nurkse (1945). Under Nurkse’s definititihe sustainable
real exchange rate is taken to be the value ofdhkexchange rate
that is simultaneously compatible with internal dmae (full
employment and equilibrium in the market for nod&d goods) as
well external balance (a current account deficiglhis that can be
financed by “normal” capital inflows/outflows), cditioned on
sustainable values of the exogenous variablesitifiaence internal
and external balance. The latter are conventipralferred to as
equilibrium real exchange rate “fundamentals.”

However, while this definition has intuitive appeah closer
inspection it is not sufficient to pin down an ogigonal concept of
sustainable equilibrium for the real exchange rdiost importantly,
it is silent on what constitutes the relevant tifreane for the analysis
— in other words, on what the term “sustainable’anteas applied to
the complete set of fundamentals. To be concred@sider the
dynamic structure of a small open economy, in whioh reduced-
form expression for the real exchange rate thatgiiseat any given
moment of time depends on the current and expdateck values of

5 While I refer to this definition as “conventiotiait is not universal. Some economists, for exé@nntroduce normative concepts

to restrict the concept of equilibrium even furthexquiring not only that the market for home goddsin equilibrium at full
employment, but also that the rate of inflatioridye (see Williamson 1998).

11
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policy and nonpolicy exogenous variables as wetirathe current values of a set of predetermined
variables: say the average nominal wage, the ecgisdnternational investment position, and the
sectoral capital stocks in the traded and nontrapbedis sectors. The term “sustainable” can be
unambiguously understood when applied to the exagerariables, since it can be interpreted as
referring to “permanent” values of such variableBut what does it mean when applied to
predetermined variables?

The difficulty in that context is that variableschuas the capital stock, the economy’s
international investment position, and the nomiwalge can all be expected to approach their
steady-state values at different rates. Doeseahm tsustainable” refer to traurrent values of the
more slowly-adjusting predetermined variables (Whéce “sustained” in the sense that they will
change very slowly over time), or does it refethe steady-state values of such variables (which
are “sustained” in the equilibrium sense that thvélynot change in the absence of disturbances)?

We can imagine, for example, the nominal wage didigsfairly quickly, capital stocks
adjusting relatively slowly, and the country’s imtational investment position adjusting at an
intermediate rate. In that case, we can thinkeserl alternative concepts of equilibrium real
exchange rates:

a) Aninstantaneous equilibrium, referring to the real exchange ratat threvails for given
values of the nominal wage, the international itwesit position, and sectoral capital stocks. This
concept of equilibrium is conditioned on sustaieadlues of the exogenous values, as well as on
current values of all of the predetermined variables.

b) A short-run equilibrium, referring to that value of the reaichange rate that would be
observed when the nominal wage has competed itsstadgnt, but the country’s international
investment position and its capital stocks have. ndthis concept of equilibrium would be
conditioned on sustainable values of the exogewnatiables, as well as on prevailing values of the
international investment position and capital stock

c) A mediumrun equilibrium, reflecting full adjustment of the noral wage and the
international investment position, but not of seatocapital stocks. This equilibrium is
conditioned on sustainable values of the exogewnariables, as well as on prevailing values of the
sectoral capital stocks.

d) A steady-state equilibrium, which is the equilibrium value of tieal exchange rate that
obtains afteall the predetermined variables have adjusted to she@dy-state values. In this case,
the set of fundamentals consists only of the soabdé values of the exogenous variables.

All of these are meaningful equilibrium conceptss a thought experiment, we can imagine
that, from some arbitrary initial situation, all ah economy’s exogenous variables are suddenly
adjusted —once and for all- to sustainable levegBven the nominal wage, the economy’s net
international investment position, and the sectoagtital stocks, the economy would immediately
generate an equilibrium real exchange rate, defatmle as an instantaneous equilibrium RER.
But there is no reason to believe that that rea@harge rate would be compatible with full
employment, with a current account balance exastlfficient to sustain the country’s net
international investment position, or with steathtes values of sectoral capital stocks. If the
resulting equilibrium does not imply full utilizam of productive capacity, the nominal wage
would adjust over time until the economy achieve$ émployment, thereby generating a new
equilibrium real exchange rate, identified abovéh&sshort-run equilibrium RER. But again, there
is no reason to believe that at full employmentefinal balance), the current account would be
such as to sustain the country’'s international stwent position indefinitely, or that sectoral
capital stocks would be at their steady-state teveAs the international investment position

12
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adjusts, the equilibrium real exchange rate woubdtioue to change, until the international
investment position stabilizes. This is what isirted above as a medium-term equilibrium. But
sectoral capital stocks may still not have readhed steady-state values at that point, leading to
further real exchange rate adjustments. Only wdiethe predetermined variables have completed
their adjustments would we literally reach an umgjiag steady state equilibrium real exchange
rate.

Thus the relevant question is which time horizonase interested in. Since the Nurksian
definition appears to capture the equilibrium nottbat has been of interest to policymakers for
over half a century, we can use it as a guide ffirsa cut at the issue. By specifying that the
equilibrium concept in question requires a conditad full employment, the Nurksian definition
appears to rule out the instantaneous equilibriomcept (a) as capturing the policy-relevant
horizon. Because it refers to a business cycldéibgum, rather than a Solowian steady state, it
also appears the rule out the steady-sate concgpt But the two intermediate concepts of
equilibrium appear to remain in play under the Niak definition.

The choice between the two would appear to depenthe specific policy question that
motivates interest in the concept of a sustainaqlélibrium real exchange rate. Since our concern
is with effects on competitiveness and the allaratif resources to the traded goods sector, we
should choose the concept of sustainability thatesponds to the time horizon relevant to
investment decisions in the traded goods sectorfortlinately, there is little guidance available on
whether that horizon is or is not long enough tovalfor full adjustment on the country’s net
international investment position. If the horizsrsufficiently short, then the relevant measure of
equilibrium should be conditioned on the prevailitgyel of the country’s net international
investment position. If the horizon is long enouigishould not. Since a choice has to be made, in
what follows | will include the international inv@sent position among the set of fundamentals,
acknowledging that this implies the assumption fhiads potentially investing in the traded goods
sector consider the relevant concept of real exghaate sustainability to be a relatively short one
i.e., one that is consistent with the economy réngr to full employment, but that may nonetheless
leave the country’s current account balance insitipo that is not sustainable indefinitely.

13
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lll. Fundamental determinants of
equilibrium real exchange rates

My empirical approach to the estimation of the SBRE this
paper will be based on a single-equation reduced foethodology to
estimate the empirical effects of changes in thed&mentals on the
SERER. Thus the logical first step is to identtfie exogenous
variables that may potentially influence the intdrmand external
balance conditions.

As outlined in the next section, the strategy Wil to begin
with a comprehensive set of the potential fundaaienthat are
suggested by theory, and let the data determinehadries turn out to
be empirically relevant for each of the countriesler consideration.
The set of potential fundamentals is drawn fromekiensive existing
literature on determinants of the SERERN this section | describe
the set of fundamentals suggested by this liteeatand explain the
conventional view regarding the effect of eachidiial fundamental
on the sustainable equilibrium real exchange ratee set includes the
following:

6

A recent overview is provided in Montiel (1999).
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1) Domestic supply-side factors

The most venerable theory regarding long-run reahange rate determination is the
Balassa-Samuelson effect, mentioned above. Thestefelies on differential productivity levels
between a country and its trading partners, andemalke implicit assumption that productivity
growth is biased in favor of the traded goods gectbhus, a country with higher productivity
levels than its trading partners will also exhihithigher productivity differential in the traded
goods sector than in the nontraded goods sect@cause higher productivity in traded goods
allows that sector to bid labor away from the nadéd goods sector, costs rise in the nontraded
goods sector, and a higher relative price of naleilagoods is required to retain profitability imth
sector. The implication that the relative pricenointraded goods is higher implies that the CPI-
based real exchange rate must be more appreciatedintries with higher productivity levels.

2) Domestic demand-side factors

The level of government spending on nontraded gadfésts the long-run equilibrium real
exchange through the effects of government spendimgthe demand for nontraded goods.
Additional government demand for nontraded goodsesa an equilibrium increase in the relative
price of such goods and thus an appreciation oéthélibrium CPl-based real exchange rate. This
effect could come about, of course, either asélalt of an increase in government spending on all
goods or from a shift in government spending froadéd to nontraded goods. A conventionally-
used proxy for government demand for nontraded gi®the share of government consumption in
GDP, on the grounds that the bulk of such speniinigvoted to nontraded services.

3) The country’s international investment position

As indicated in the previous section, each econemgt international investment position
will be included among the set of potential fundataés in the estimation below. The net
investment position affects the real exchangetrataugh its impact on household wealth. A larger
net investment position implies a higher level olubehold wealth and hence an increase in the
sustainable level of consumption expenditure ahibher demand for nontraded goods, requiring
an increase in their relative price. Hence, adarget international investment position relatige t
the size of the domestic economy should be assatiaith a more appreciated equilibrium real
exchange rat¥.

4) The international economic environment

The international economic environment can have omamt effects on a country’s
equilibrium real exchange rate. Most familiarhpanges in an economy’s external terms of trade

7 Many researchers have investigated this phenomindeveloping countries. See, for example, ltard, and Symansky (1997),
and Alquist and Chinn (2002).

8 The strength of the Balassa-Samuelson effectyedisas of some of the other fundamentals discusmdolw that affect the real
exchange rate at least in part through their effect the cost of labor in the nontraded goods gecém be expected to be muted
when the formal economy can draw on additional idkmm external sources. These may include therinél sector, subsistence
agriculture, or immigration. The first of these yriae important in Latin America, where informal ggcemployment has been
estimated to account for nearly half of the noratiabor force.

®  The role of government spending in altering thaikbrium real exchange rates has been emphasizseveral papers by Menzie
Chinn (see Chinn and Johnston 1996, Chinn 1997 Cdnish 2000).

10 For applications, see Gagnon (1996), and LaneMitesi-Ferretti (2002).
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and in the availability of external transfers caothb be expected to influence the long-run
equilibrium real exchange rate. As is familiamfréhe “Dutch disease” literature, improvements in
the terms of trade tend to appreciate the equilibnieal exchange rate, both by increasing demand
for nontraded goods as well as by causing the drgdeds sector to absorb resources that would
otherwise have been employed in the nontraded geecter. Both effects require an increase in
the relative price of nontraded goddsThe effects of changes in the flow of internagibimansfers

on the equilibrium value of the real exchange ratee also recently received increased attention,
in the form of studies on the effects of aid ret®ipnd of workers’ remittances on the real
exchange rate (Rajan and Subramanian 2006, Izquind Montiel 2006). Such effects would
operate through the implications of such flows d@mestic aggregate demand, and thus on the
demand for nontraded goods. Through these chanaelsncrease in the size of aid and/or
remittance flows relative to that of the domestioromy should be expected to appreciate the
equilibrium real exchange rate.

5) Commercial policy

Finally, trade liberalization can be expected tabsociated with long-run real depreciation.
A reduction in import tariffs would tend to releassources from the importable sector that would
be absorbed by the exportable and nontraded geatiars, thus increasing the supply of nontraded
goods and lowering their relative price. The lowgmestic prices of both importable and
nontraded goods implies a depreciation of the GREH real exchange rate. Unfortunately, trade
liberalization is notoriously difficult to measuempirically. The most commonly-used proxy, the
ratio of the sum of exports and imports to GDPatisindicator of commercial openness, not
necessarily of commercial policy. However, in thésence of readily-available superior
alternatives, it will be the empirical proxy useetré

It may be worth noting that capital inflows do raggpear among this list of fundamental
determinants of long-run equilibrium real exchangtes. The reason is that capital inflows are an
endogenous phenomenon, likely to materialize asomseguence of change in some other
fundamental variable and thus having an associatitinthe real exchange rate that is determined
by the source of the shock that generates thewnfldCandidates for this role are all of the
fundamentals described above.

11 0On the effects of changes in the terms of trad@quilibrium real exchange rates, see De Gregamib Wolf (1994), as well as
Chaudhuri and Daniel (1998).

17
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I\VV. Estimation of the equilibrium
real exchange rate:
methodology

Having identified the eligible set of fundamentadl® next task
is to describe the empirical methodology for exiragcan estimate of
the sustainable equilibrium real exchange rate ftbim set. This
section provides a step-by-step description ofnle¢hodology, which
is implemented in the section that follows.

1. The (natural log of the) real effective exchargte (RER) in
each of the six countries is tested for the presefi@ unit root, using
both Augmented Dickey-Fuller (ADF) and Phillips-Rer (PP) tests.
If the null can be rejected, so the series canden to be trend
stationary, then a reasonable estimate of the SEEERbe obtained
by fitting a constant and a trend to the availagges -i.e., by using a
PPP- based estimate of the equilibrium real exchaatg.

2. If the null that the series contains a unit reannot be
rejected, however, then permanent changes in the Biing the
sample period must have been driven by correspgngeérmanent
changes in some subset of its potential fundamedegtrminants.
Since nonstationary behavior of the RER must bevedri by
nonstationary behavior in the fundamentals, the stp is to narrow
the subset of the fundamentals driving the unit process in the RER
by identifying the subset of nonstationary fundatakn This is done
by testing each of the six potential fundamentatiividually for the
presence of a unit root, following the same proceds for the real
exchange rate itself.

19
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3. To identify which among this restricted set ofistationary fundamentals was responsible
for driving the behavior of the RER over the sampkriod, cointegrating relationships are
estimated between the RER and the set of nonsémfiofundamentals. This cointegrating
relationship is interpreted as a reduced-form esgiom for the sustainable equilibrium real
exchange rate.

Unfortunately, this is not a trivial step in theopess, because the large number of potential
fundamentals and the low power of unit root testsamples spanning the relatively short periods
available for the countries under study jointly lypnphat there tends to be a large number of
nonstationary fundamentals eligible for inclusianthe cointegrating equation. Moreover, the
possibility of including constants and time treridsthe cointegrating relationship adds to the
variety of possible specifications for the cointggrg equation. For each set of potential
fundamentals, it is possible to make several clsom@ncerning the inclusion of constants and
trends in the cointegrating equation (CE) e.g.coastant or trend, a constant but no trend, both a
constant and a linear trend. Unfortunately, thetwgs not provide much guidance on the choice
among these specifications. The upshot is thit generally possible to find a large humber of
cointegrating relationships between the real exghaiate and some subset of the nonstationary
fundamentals. Thus, some algorithm is requiredfaosing among these possibilities.

The approach adopted here is one that heavily iesatpecification error by being as
inclusive as possible, while at the same time nglyieavily on theory by requiring that the final
equation be consistent with conventional theorkficirs, as described in the previous section.
The procedure is as follows. Suppose that thexeadotal of N nonstationary fundamentals. The
first step is to test for cointegration using alfivhdamentals in the test equation and each of the
constant-trend specifications listed above. If east one cointegrating relationship is found
according to either the trace or maximum-eigenvaasts for any of these three CEs, then the
estimated CE is examined further. Otherwise drigpped. Next, the surviving CEs are examined
for the signs and statistical significance of theliided fundamentals. If all N fundamentals eater
surviving CE with coefficients that bear the thdmaly predicted signs and that are statistically
significant, the CE is retained. Otherwise it ismped. If there are multiple surviving CEs after
this step, since they all share the same set abri$tationary fundamentals, they must differ from
each other only with respect to their constantdrgpecifications. Constant and trends are retained
in the cointegrating equation only if they are istatally significant or if their exclusion would
imply an inability to reject the null of no cointegion. If this procedure yields a CE in which/dll
fundamentals have coefficients that are of the ritezally predicted sign and are statistically
significant, then that CE is taken to describedbktermination of the sustainable equilibrium real
exchange rate and we move to step 4.

However, if the procedure doest yield a CE that meets the criteria set out abthen the
same procedure is applied to each of the N possilileets of N-1 fundamentals (one such subset
can be derived by excluding each of the N nongtatip fundamentals in turn). Again, if this
procedure yields a unique CE with N-1 fundamergatssfying the criteria set out above, this CE is
chosen for the application of step 4. If no Chnrirthis step satisfies these criteria, however, then
we reduce the dimensionality of the fundamentaleamain, and repeat the procedure for each of
the N(N-1)/2 subsets of combinations of N-2 fundataks, and so on, with the set of potential
fundamentals decreasing in dimensionality by oreaah stage.

At each such stage featuring N-1 fundamentals wefgit is possible to find more than one
combination of fundamentals that satisfies the @@ set out above. In that case, the following
criteria are used to choose among them:

20
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a)

b)

d)

CEs in which a constant and/or time trend mushbkided to achieve cointegration, but in
which these variables do not prove to be statibficagnificant, are dropped in favor of
those in which they are.

If the surviving CEs do not differ in this respect.e., if none of the surviving CEs feature

statistically insignificant constants and/or trerdthen surviving CEs that do not require

the inclusion of a statistically significant constand/or trend to achieve cointegration are
chosen in preference to those that do. This rsfl@preference to adopt specifications that
do not rely on unexplained patterns in the data.

If the surviving CEs do not differ in this respegither — i.e., if their constant/trend
specifications are uniform -- then CEs for whicle flagged error-correction term in the
error-correction representation for the changehinreal effective exchange rate carries a
negatively-signed and statistically significant ffiméent are adopted in preference to those
that do not.

Finally, if the lagged error-correction term is rgficant and has a negative sign in the
error-correction representation for the changehin real effective exchange rate in more
than one surviving CE, then the CE for which therecorrection representation has the
largest adjusted ¥ adopted.

4. Once the specification of the CE is chosenrtiament” values of the fundamentals are

estimated by filtering the series to eliminate sitory components. Although there is a variety of
possible ways to do this, the approach adopted hses the Hodrick-Prescott filter with the
conventional annual value for the smoothing parame({= 100).

5. Finally, the fitted values of the cointegratiguation for the REER in each country, using

the estimated “permanent” components of the fundaéme represent the estimates of the
sustainable equilibrium real exchange rate for gesar in the sample, and the difference between
these fitted values and the observed REER seriemsumnes the gap between the actual and
sustainable equilibrium real exchange rates (ngjeaient).
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V. Estimating the LRER and
interpreting misalignment in
MERCOSUR

The methodology described in the previous sectioas w
implemented to estimate the SERER for all five MERSLR
countries plus Chile, using annual data spanniegotiriod from 1969
to 2005. Data sources and descriptions are cataimthe appendix.
Cointegrating equations were estimated for theofothe (CPI-based)
trade-weighted real effective exchange rate fotheamuntry (RER)
and the initial set of five potential fundamentdéscribed in Section
lll: relative labor productivity in the domestic @womy compared to
that of the country’s trading partners (PROD), theuntry’'s
international investment position, expressed aati@ to GDP (IIP),
the log of the country’s net barter terms of trdd€OT), the ratio of
public sector consumption expenditures to GDP (GOW(, and the
measure of commercial openness in the form of &tie® 0f exports
plus imports to GDP (OPENJ. The results of the estimates of the
cointegrating equations are reported in Table 1.

12 The share of international transfers in GDP was aonsidered initially as a potential fundamenkidwever, this variable was
insignificant in magnitude for all countries butr®guay, and proved to be stationary in the cadeaofguay, so it was dropped
from the set of fundamentals.
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Recall that the methodology applied to produce éhestimates imposes results consistent
with the conventional theoretical priors descriliethe previous section. Thus, these results in no
way constitute a test of these priors. Nonetheless reassuring to note that it proved possible
find cointegrating equations for the real exchamgée for all six countries in which the
fundamentals possessed the theoretically-predidigths. This outcome was certainly not
preordained by the empirical approach describetigriast section. Notice also that, while PROD
plays an important role in five of the six coungrisonsidered, as expected, the set of fundamentals
in the preferred cointegrating equations includegenthan the Balassa-Samuelson productivity
effect in every case except that of Chile, sugggsthat the competitiveness of the traded goods
sector in each of these economies has indeed lileeted by a variety of other factors.Another
result that is similar across countries is thatgbgernment consumption variable does not enter
any of the estimated cointegrating equations. Asjide interpretation is that, at least for this
particular group of countries, the traded-nontradethposition of public consumption does not
differ substantially from that of private spendinginally, despite these uniformities, resultstfos
cointegrating equations imply that the factors idgvthe SERER tend to be country-specific.
Among the set of six countries only Brazil and UWrag share the same specification for the
cointegrating vector, suggesting that the relewmttof fundamentals varies from one country to
another even within MERCOSUR.

Table 1
COINTEGRATING EQUATIONS FOR THE REAL EXCHANGE RATE
IN MERCOSUR COUNTRIES, 1969-2005%

Argentina Bolivia Brazil Chile Paraguay Uruguay
PROD - 16.930 -3.193 -2.903 -1.804 -0.908
(3.612) (1.252) (0.332) (0.396) (0.462)

1P -0.010 -0.014 -0.018

(0.002) (0.003) (0.003)
LTOT -1.689 -0.582 -0.588

(0.204) (0.253) (0.294)
GOVCON
OPEN 0.010 0.019

(0.005) (0.001)
TREND -0.028 0.002 0.048

Source : Author’s calculations.
#Numbers in parentheses are standard errors.

To assess how much these results actually haveayoabkout the determination of the
sustainable equilibrium real exchange rate in thasetries, we can turn to estimates of error-
correction equations for changes in real exchaatgsrin each country based on the fundamentals
identified as empirically important by the resitisTable 1* These equations yield two types of
information regarding the adequacy of the theory:

13 Interestingly, Argentina is the only country in whiPROD did not figure as a fundamental. Thisisdntrast to the results of of

Gay and Pellegrini (2003), as well as Alberolaaét(2002). The former used PROD, IIP, and TOTuaslamentals, while the latter
used IIP and TOT. In my case, using PROD, IIR| 0T yielded coefficients on IIP and TOT with thetically-inappropriate
signs, while using PROD and IIP yielded statistjcadsignificant coefficients.

Engel and Granger (1987) note that if n nongtatip series are cointegrated, their dynamics afsadjent can be given an error-
correction representation. This observation fotimesbasis for the Johansen-Juselius test of cotieg implemented here.

14
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a) If the notion of a an equilibrium real exchamgte is a meaningful one, and if the theory
of Section Il adequately describes an empiricedlygvant set of fundamentals, then estimated
misalignment based on the fundamentals identifiethis theory should drive future real exchange
rate changes in the direction of equilibrium. Thgtthe error-correction term in the estimated
error-correction equation (which measures the degfeundervaluation conditioned on current
values of the fundamentals) should systematicakbygligt the direction of future real exchange rate
movements — i.e., it should enter the equation wittpefficient that is negative and statistically
significant.

b) A separate issue, however, concerns the prédittaof real exchange rate changes
based on these fundamentals. We can addressubstian by examining how large a share of
actual real exchange rate changes can be explhinedtimated misalignment and changes in the
identified fundamentals. This information is prded by the adjusted?Rn the error-correction
equations.

Table 2 provides these data for each of our sint@ms. As is evident from the table, the
theory generates estimates of misalignment that peddict future real exchange rate movements
in every case. This suggests that meaningful écapiestimates of misalignment can indeed be
generated with the relatively small set of fundataksndescribed in Section lll.  However, in all
six of these countries real exchange rate movenuemisg the sample period have not been driven
primarily by the fundamentals. In Brazil, ChilearBguay, and Uruguay the fundamentals explain
in the vicinity of 40 percent of the variation ieal exchange rate changes, but in Argentina and
Bolivia the proportion explained by the fundamesta much lower, at about 15 percent. This
reflects in part the fact that Argentina has haddrythe most variable real exchange rate of the
group®® Overall, however, the implication is that nondamental factors explain at least half of
the variation in actual real exchange rates chafmeall of these countries. Given the nominal
instability that has characterized the countrieshis region during the sample period, this is not
surprising.  Such instability would tend to be asated precisely with non-equilibrating
movements in nominal exchange rates and domestiespr

Having examined the properties of our estimatetheffactors driving long-run equilibrium
in each of our six countries, | next turn to a cangon of actual and estimated equilibrium real
exchange rates for each country, based on stepf &é&ction V.

15 The standard deviation of the change in the fope real exchange rate during 1969-2005 amouritirgfl percent for Argentina,
17 percent for Bolivia, 13 percent for Brazil, 18rpent for Chile, 15 percent for Paraguay, andeir8emt for Uruguay
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Table 2
PROPERTIES OF ERROR-CORRECTION REGRESSIONS FOR
MERCOSUR COUNTRIES

Coefficient of the error-correction Adjusted R 2
term

Argentina -0.796 0.151
(0.374)

Bolivia -0.232 0.154
(0.083)

Brazil -0.632 0.404
(0.142)

Chile -0.873 0.405
(0.184)

Paraguay -0.623 0.481
(0.134)

Uruguay -0.318 0.362
(0.130)

Source : Author’s calculations.

1. Argentina

Figures 1 and 2 depict the results for Argentirf@gure 1 superimposes the actual real
effective exchange rate (RER) on the plot of th&®BEE, while Figure 2 presents a decomposition
of the determinants of the estimated SERER.

The extreme variability of the actual real excharage relative to the estimated SERER in
Argentina is evident in Figure 1. The figure makksar that the sharp appreciation of Argentina’s
real exchange rate during the early years of thevédibility Plan was the result of more than
inflation inertia, as the actual real exchange sigsificantly undervalued when the Convertibility
Plan stabilization was undertaken. However, indiatinertia seems to have contributed to an
overshooting of the sustainable equilibrium rated &y 1993 the real exchange rate was
overvalued by about 25 percent. Though Argentina\s inflation rate and the continued
appreciation of the equilibrium rate had closed tfap appreciably by 1996, the stabilization of the
equilibrium rate and the appreciation of the USatalidened it again, and by the time of the end-
2001 crisis, the Argentine peso was overvalued pgraximately 22 percenf. Indeed, the
estimates suggest that the peso was consisterglwalued during the entire Convertibility Plan
episode. The sharp depreciation of the Argentaad exchange rate associated with the 2001-02
crisis once again resulted in a significant oveosing, this time in the direction of undervaluation
and by 2005 the peso is estimated to remain styougtervalued, with a gap of 78 percent
between the actual and equilibrium rates.

Consider next the behavior of the SERER itself.thia Argentine case, the effects of the
fundamentals that we can identify are superimpased long-run trend appreciation arising from
sources that remain unidentified, but that arekehfito represent trend productivity improvements
in the Argentine economy since PROD, an estimatelative labor productivity in Argentina, did
not enter the cointegrating vector and in any d@s® not exhibited a secularly improving trend.
Among the identified fundamentals, the largest iotgan the equilibrium real exchange rate by far
IS registered by the terms of trade. In combimatithe trend plus the terms of trade

16 This estimate of overvaluation is substantialiyalier than those derived by Albarola, Lopez, ard/&n 2002 (53 percent) or Gay
and Pellegrini 2003 (44 percent).
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(TREND+TOT) would have produced a steadily appteniaSERER in Argentina after the mid-
1980s, as the country experienced a cumulative dugmnent in its terms of trade of over 20
percent from 1985 to 2005. Two factors mitigatkis appreciation after the early 1990s: the
increased openness of the Argentine economy, anddterioration in the country’s international
investment position. The contribution of the formte the evolution of the SERER can be
identified by the gap between the TREND+TOT andtREND+TOT+OPEN curves in Figure 1,
while that of the latter is given by the gaps betw¢éhe TREND+TOT+OPEN and SERER curves.
The combined effect of this behavior of the fundataks was to arrest the appreciation of the
equilibrium rate after about 1995 and stabilize $#ERER over the rest of the sample period.

Movements in Argentina’s terms of trade have beemidated by fluctuations in world
prices of the country’s traditional exports, indhgl beef, wheat, and maize. Consequently, it is
likely that improvements in Argentina’s terms ofde would have actually undermined the
competitiveness of nontraditional tradable secttimough Dutch disease-type effects. The
competitiveness of these activities has consequéikn pulled in different directions in recent
years: undermined by improvements in the countexternal terms of trade, but improved by its
increased openness and its deteriorating net etierral investor position. Over the past decade or
so these factors have effectively canceled eaclerothut, suggesting no change in the
competitiveness of nontraditional exports in Argeatsince the mid-1990s, at least as indicated by
the SERER.

Figure 1
ARGENTINA: ACTUAL AND EQUILIBRIUM REAL EXCHANGE RAT E

5.8

Source : Author.
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Figure 2
ARGENTINA: DECOMPOSITION OF SERER

5.8

Source : Author.

2. Bolivia

A comparison of Bolivia's actual and estimated &Qtium real exchange rates, presented in
Figure 3, reveals that the sample period is cher@ed by three episodes: substantial
undervaluation during the decade of the 1970s,staed overvaluation from 1981 to 2000, and
renewed undervaluation since then. The 1984-8%efiyftation episode resulted in a severe
overvaluation of the peso, which was only partiakbgtified through the adoption of a floating
exchange rate that accompanied the 1985 stabilizatThe upshot is that the real exchange rate
has spent prolonged periods away from its sustinadbue in Bolivia.

Figure 4 provides a decomposition of Bolivia’s lemg equilibrium real exchange rate. As
indicated in Table 1, the cointegrating equation Bolivia includes both relative productivity
levels as well as the terms of trade. However,trbghe variation in Bolivia’'s LRER can be
attributed to changes in productivity. Bolivia'slative productivity performance deteriorated
sharply from 1975 to about 1992, fluctuated aroarmbnstant value until 1999, and then improved
strongly subsequently. This results in a steadyraetgation of the long-run equilibrium real
exchange rate from 1975 until the mid-1990s, foddwoy a gradual appreciation subsequently.
This temporal pattern is not greatly altered byctilations in the terms of trade. Though the
country’s terms of trade deteriorated continuoudstyn 1978 to about 1997, and then recovered
subsequently, the estimated impact of terms ofetradanges on Bolivia's equilibrium real
exchange rate is rather small, so the effects ef ttrms of trade on the evolution of
competitiveness in Bolivia during the sample petiad been small as well.

Notice that the SERER has been appreciating invBBobiver the course of the past decade.
However, since the results above suggest that appgeciation has been driven primarily by
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improvements in relative productivity performandbey indicate that the competitiveness of
nontraditional export activities has been improvim@olivia during recent years.

Figures 3
BOLIVIA: ACTUAL AND EQUILIBRIUM REAL EXCHANGE RATES

Source : Author.

Figure 4
BOLIVIA: DECOMPOSITION OF SERER
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Source : Author.

3. Brazil

Brazil's SERER has been on a strongly depreciategd over the past 15 years. Its actual
real exchange rate has followed this trend, alveft strong fluctuations around it (Figure 5). An
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episode of severe undervaluation is evident dutfiregmid-1980s, and of severe overvaluation in
1998. The estimated overvaluation on the eve e@iziBs January 1999 crisis is 24 percent, a
magnitude that is surprisingly close to that ofireated overvaluation in Argentina three years
later. In contrast with Argentina, however, th@meiation that followed the crisis in Brazil did
not substantially overshoot the equilibrium ralild undervaluation (in the vicinity of 10 percent)
emerged in Brazil only three years after the crisisd again in contrast with Argentina, this
situation has been reversed rather dramaticallgesimen. The 23 percent appreciation that
Brazil's real exchange rate underwent from 2002005 has not been matched by a similar
movement in the SERER, implying that by 2005 tea has become overvalued by an estimated
24 percent, similar to the degree of overvaluadistimated for 1998.

To what extent does the depreciation of Brazil'sRER during recent years indicate an
improvement in competitiveness in its traded gosestor? Unfortunately, the answer is that it
would be easy to be overly optimistic on this scorfEhe evolution over time of the long-run
equilibrium real exchange rate in Brazil has bedluénced by the country’s relative productivity
performanceis avisits trading partners, as well as by its net idéional investment position, the
effects of which have been superimposed on a mitgXplained) depreciating trend. Figure 6
decomposes the evolution of the SERER into theritutions of each of these factors. Brazil's
relative productivity performance has experiencedtrend deterioration since 1980, with
productivity per worker falling from about 46 penteo about 32 percent of that of its trading
partners over that time. As is evident from Fig6rethis has contributed a strong depreciating
trend to the SERER over that time. However, tlisgonent of the depreciation, because it has
arisen in response to a decline in relative prddigt has not contributed to an improvement in
competitiveness. Indeed, we would expect exab#yopposite. On the other hand, the evolution of
the country’s international investment position la#éso contributed to a depreciating trend in the
SERER, though this effect emerged more recentlyy(since about 1993), since Brazil's net
external position actually improved from 1983 t®29 Combining these factors leaves us unable
to determine the net effect on the country’s natiti@nal traded goods sector’'s competitiveness.

Figure 5
BRAZIL: ACTUAL AND EQUILIBRIUM REAL EXCHANGE RATE
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Source : Author.
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Figure 6
BRAZIL: DECOMPOSITION OF SERER
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4. Chile

As shown in Figure 7, Chile’s actual real excharage experience over the past two decades
differs markedly from that of the other countriesu@ined so far. In particular:

The period shows no episodes of serious overvaluatiThe largest single such episode
identified over the period, in 1997, was associatél an estimated overvaluation of a little over 7
percent.

The country also sustained an extended period laf mmdervaluation from 1985 to 1995, a
decade that saw rapid expansion in the Chileanamgrand, as already indicated, significant
productivity gains relative to the country’s traglipartners.

Overall, from 1985 to 2004, there were only fourangein which the Chilean peso is
estimated to have been overvalued (1996 to 199%), during this time the estimated average
degree of overvaluation amounted to less than depér The picture that emerges is that over two
decades, the Chilean peso has remained very dpbettgenerally slightly more depreciated than,
its long-run equilibrium level. However, as in thase of Brazil, there is no sign that the recent
real appreciation of the peso during 2004-05 repressan equilibrium phenomenon. By the end of
the sample period, the peso is estimated to bevakesd by a little under 5 percent.

Chile’s sustainable equilibrium real exchange egipears to have been driven primarily by
productivity developments during the sample periodhese developments have been rather
dramatic. From 1985 to 2003, labor productivityGhile increased from 44 percent of the trade-
weighted average of that of its trading partner§4opercent. The equilibrium real appreciation
associated with these productivity gains tempehnedetfects of a trend depreciation of unidentified
source (Figure 7), causing the SERER to remainivelg stable from the late 1980s to 2005.
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Overall, then, the effects of the identified fundantals in Chile’s case are consistent with an
improvement in competitiveness in the productiomohtraditional traded goods. Coupled with
the relative absence of episodes of misalignmetitarlast part of the period, this suggests that th
country has created a propitious environment feestment in tradables productith.

Figure 7
CHILE: ACTUAL AND EQUILIBRIUM REAL EXCHANGE RATES
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" This conclusion is consistent with the detailedlgsis of Chilean competitiveness in Guerguil arsdifthan (1998).
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5. Paraguay

Paraguay’s actual and sustainable equilibrium exahange rates are plotted together in
Figure 9. Overall, as in Chile, the actual rate tracked the equilibrium rate fairly closely over
most of the sample period, at least over the pastdecades. There was a substantial episode of
overvaluation in 1983, when the currency was oveera by an estimated 36 percent, resulting
both from a continuation of the appreciation of Hwtual real exchange rate that had begun five
years earlier and the initiation of a period of mejation of the equilibrium rate (described below)
Like Chile, Paraguay has seen its actual real exgiaate track the equilibrium rate fairly closely
for an extended period of time in the recent padsdeed, the maximum deviation of the actual
from the equilibrium rate over the 1993-2004 perigdestimated to be around 11 percent.
However, unlike Chile, this period has been chardzd by continuous overvaluation, rather than
undervaluation.]

Figure 9
PARAGUAY: ACTUAL AND EQUILIBRIUM REAL EXCHANGE RATE S
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Paraguay’s sustainable equilibrium real exchange has been depreciating continuously
since 1980 (Figure 10). The key fundamentals aatiogl for this pattern have been the evolution
of relative labor productivity, of the country’stémnational investment position, and of its
commercial openness (Table 1). Paraguay’s reldlver productivity increased dramatically from
the beginning of the sample until 1980. Since tirak, it has been fluctuating around a very
mildly decreasing trend. Consequently, as showFigare 10 (where the contribution of PROD to
the evolution of the SERER is measured by the gamden CONSTANT and CONSTANT +
PROD), this factor contributed to an appreciatibrthe SERER until the early 1980s, and since
that time has essentially had no effect on vantiomn the SERER. The country’s international
investment position was on a gradually improvirentt until roughly 1980, and since that time has
gradually deteriorated, accounting for part of de@reciation of the SERER, especially since 1992
(shown by the gap between CONSTANT + PROD and COME + PROD + IIP). But by far
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the most important factor accounting for the strdegreciation in Paraguay’'s SERER has been a
very substantial increase in the country’s degfesommercial openness, measured as the ratio of
exports plus imports to GDP. This ratio more thdanbled (from slightly over 30 percent of GDP
to over 70 percent of GDP) from 1969-83 to 1988400rhe combination of the roles of the
international position and commercial openness witieutral role for productivity developments
in recent years indicates improved competitivemesise traded goods sector over that time.

Figure 10
PARAGUAY: DECOMPOSITION OF SERER

S TS,,S,,——————————_— - Ak e kb :

48 —~
4.6 ———
4.4 -

4.2 4 S~ s

3.8

36 -
344

32 _____________________________ -

CONSTANT — - - —CONSTANT+PROD - - - - - CONSTANT+PROD+IIP

Source : Author.

6. Uruguay

Uruguay’s sustainable equilibrium real exchange hets exhibited the least variation of that
of any of the countries examined (Figure 11). dprkciated slightly during the first half of the
1980s, appreciated mildly over the decade 198%88,has depreciated more strongly ever since.
As in the case of the other countries, howeveratitaal real exchange rate has fluctuated sharply
around the SERER, with major episodes of overvadnah 1980-82 and 1999-2001, peaking at 36
percent and 28 percent respectively. Both periamfiscourse, were associated with serious
exchange rate crises. Undervaluation was prevalarng the 1970s, and during the decade after
1982. it is worth noting that, though the evolatiof Uruguay’s actual real exchange rate since the
early 1990s has closely mirrored that of its majading partner Argentina, its SERER has not. In
particular, the relatively strong depreciation ofuguay’s SERER since 1995 does not have a
counterpart in Argentina. Thus, though the realhexge rate depreciation associated with the
2001-02 crisis resulted in overshooting in Argeatiit did not do so in Uruguay. Instead, the srisi
moved the Uruguayan real exchange rate to theitjoiri the SERER, and by 2005 it remained
there.
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The fundamentals driving the time path of the SERERruguay are the country’s relative
productivity performance and its terms of tradethwhe latter playing by far the larger role over
the 1969-2005 sample period. The relative stgbilitthe SERER reflects the fact that neither of
these variables underwent large changes over thplsgeriod. Uruguay’s relative productivity
was about half that of its trading partners in 19%®d was still at about 54 percent of that of its
trading partners by 2003, giving up the substargahs achieved during the early 1990s. The
country’s terms of trade were fairly stable aft&8Q, but have deteriorated by some 13 percent
since 1998.

Given the stable relative productivity performaneéfects on the competitiveness of the
nontraditional traded goods sector during receatydave been driven by the terms of trade. As
in Argentina, the terms of trade in Uruguay resp@nanarily to fluctuations in the prices of
traditional commodity exports. Thus, the recentederation in the country’s terms of trade
suggests an improvement in competitiveness forraditional tradable activity during recent years
(1998-2005).

Figures 11
URUGUAY: ACTUAL AND EQUILIBRIUM REAL EXCHANGE RATES
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Figure 12
URUGUAY: DECOMPOSITION OF SERER
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Appendix: Data Definitions and Sources

RER: Real effective exchange rate. Annualized valfienonthly trade-weighted, CPI-based real exchange
rate. Values from 1969 to 2005 provided by thetéthNations Economic Commission for Latin America
and the Caribbean (ECLAC).

PROD: Relative average labor productivity. Ratidrade-weighted chained real (PPP converted) GBP (
1996 prices) per worker to domestic chained reaP@Br worker. The raw data are from the Penn World
Tables, version 6.1 (Heston, Summers, and Aten 20U6e trade weights are the same as those used fo
the RER calculation, and were provided by ECLAC.

LTOT: Log of the terms of trade. Terms of traddcakated as ratio of export unit values to imponitu
values, using 2000 as base year. Data for Br@tille, Paraguay, and Uruguay are from the IMF’s
International Financial Statistics, lines 74 and Trata for Argentina were provided by ECLAC.

IIP: International investment position (ratio to 8P All data taken from Lane and Milessi-Ferr2006).

GOVCON: Ratio of government consumption to GDP. r Bb countries but Argentina, the government
consumption data are frotfS line 91, while the GDP data are frdfS, line 99b. Data for Argentina
were taken from the Penn World Tables, versiontesfon, Summers, and Aten 2006).

OPEN: Ratio of exports of goods and services phorts of goods and services to GDP. Data are Fre8n
lines 90c, 98¢, and 99b.
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