ARGENTINE EXPORTS: LONG RUNM BEHAVIOR AND DYNAMICS

Hildegart Aphumada

T-INTRODUCTION.

Argentine exports at aggregata level have baen very dillicult to model. Indeed, it is usual 1o
think that total exports are the result of adding quite different items, at least agricultural and “non-
traditional™ ones, which respond 1o special determinants. From a macroeconamic perspective, hawever,
one can be interested in looking for the "commaon factars™ behind them - visual inspaction of the timae-
behavior of these aggregates (Figure 1 for agricultural, and 2, for industrial axports) suggesis they may
be present-. An econometric modelling based on this view appears to ba critical when issuas like the
effect of opening up the economy, tha relationship with growth and the response to exchange rate, etc
are part of currant debate in Argentina,

Previous studies on the aggregate for the argentine case (DNaz Alejandro, 1970; Mallon and
Sourrouille, 1973; Navajas, 1993)' coincide to find no definita refationship to aggregate output; although
they observed demand effects, mainly derived from the industrial sector activity, and supply alfacts,
associated with agricuftural output. Such behavior appears to be maintained for the recent past as far
a5 the stability of coelficient tests indicates. A common puzziing result of these studies was that neither
contemporaneous nor long run effects of real exchange rate on exports can be detecled. At the same
time, mast of the economic debate is focussed on such relationship. This work considers tha issue, first
analyzing the possibility of simultaneous bias.

Secandly. in this paper two dynamic models of aggregate sxports are developed for quarterly
data following a “general-to-particular” dynamic approach, in which long run behavior and dynamics
are jointly analyzed. Agricultural and industrial output, along with 3 measurg of the affective raal
exchange rate (ERER]} -which takes into account export taxes and subsidies- are included as regressors.
Tha first model -regardad as an approximation of the export data generating process- s in ling with
pravious findings, apart from dynamic effects due to seasonality of guarterly data. Tha change in tha
periodicity of data does not significantly modily the results about the effects of the real axchange rate
on exports. In turn, a second model of exports was developed in which lang run effects of the affective
real exchange rate are present through its past highest level, probably measuring “hysteresis”™ offects
in exports. This model is evaluated by performing several encompassing tests with respect (o that
withaut long run effects of the exchange rate .

Next saction considers the exogeneity of the effective real exchange rate. Section 3 briefly
discusses the data of the model proposed. Section 4 and 5 report the results for the dynamic models
for quarterly exports without and with leng run effects of the real exchange rate, respectively. Section
6 prasents the encompassing tests and section 7 intarprets results in terms of thearetical models which

darive hysioresis effects in trada llows. Section 3 concludes.

' These studies use annual deta. Whernas the first fwao warks, sceordingly to the date they were carried out, regrassed anby
on caniemparaneous veriables, Nevajas (1993) performed o dynamic study. i this work, the definition of exchangs rate is tha
samé &8 thal anabyred in the Iast paper.
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2 THE EXOGENEITY OF THE EFFECTIVE REAL EXCHANGE RATE.

Belora discussing this issue, itis important o precise the type of model more appropriate for
argenting axports. Following provious waork lor Argentina, exports are considered as tho net supply of
exportable goods of a small country, This view differs from that in other recent studies an latin
amorican exports (Meguillansky, 1993 for Brazil; and Moguillansky and Titalman, 1333 for Chile) which,
close 10 Goldstein and Khan{1978) approach, simultaneously modelled the relative price of exports
[extarnal o domestic prices). Althaugh this 1ype of model may bae relevant for the export behavior of
specilic products, argentine volume of exports, at aggregate level, can be assumed not to affect their
relativa price.’?

Thus, thae ratio of external to domestic price of exports will be taken as given to model
aggrogate exports.i.o. ot least weak exogenous {in terms of the daefinition of Engle et.al., 1983; see also
Ericsson, 19921 when short-run (contemporaneous) as well as long run ERER elasticity of exports ara
regarded as “the parameter of interest™. Howevar, this assumption does nol preclude the analysis of
simultaneous bias in tha coelficiert of ERER, Baeing dafined as the product of the relative price of export
times the exchange rate, adjusied by taxes and subsidies, simultaneous bias can arise from the effect
of exports volume onto the level of the real axchange rate, taxes and subsidias,”

Higher axparts, and ceters paribus, larger supply of foreign monay would induce downwards
movements in tha real exchange rate In a lree domestic market [in which demand and supply have
traditional slapes), Fram the argentine experienca, it is also possible to hypothesize that a low axport
perfoimance, particularly in a camaxt of chronic crisis of cuirent account, has induced economic
autharities ta attempt increasing the ERER through nominal adjustments of the exchange rawe (o a
faster rate than inflation) and/or reducing lincreasing| taxes {subsidies). (On the ather hand, increasing
exports may reduce the rate of adjustment of the exchange rate). The ERER rise may of may not be
achigved in the lang run but it could last during the pariod in which the reaction to axports takes place
[depending, of course, on the data periodicity analyzed).

As far as a (contemparaneous) nagative affact of export on ERER can be assumed, it may bo
raspansible lor a simultaneous bias in the EAER coefficient when estimated by OLS from an uniequa tion
madel for exports. Moreaver, the direction af the bias {if important in magnitude) is such that near nufl
contamporaneous coelficient for ERER could be obtained. In annex a simple data (joint) generating

process for axports and ERER illustrates such a case,

¥ The menbened works modesed the matarnal dermand foe gaparts normalized by prices as a function of domestic seports
iendogreous| and DECT autputlerogenousk, They suggest, but not empirically inchude, the level of restrictions on rade af the
coapnitien’ trade pariners. This can be an [netesting -slthough difficult- extension 1o ke into socount.

* EAER = {PP1. ER (1-T + 51, whesn P, is the agoregnin indes of external price of sxport; P. domestic prices.ER, the neminal
sachangs rale (pesas to dollarsl and T and 5. the agpragete rete of sxport taxes and subsidies. This variabi as the
rpvanue per wiet ol gaports in terms of domentic goods,
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In arder to empirically analyze the possible bias in the contemporaneous coelficiant of ERER (and
thus, in boih the short and long run elasticity} Instrumental Variablas (1Y) Estimations® were performed
to the unrestricted regression of quarterly exporis (the Autoregressive Distributed lag model further
discussed in the following sections). It should be noticed that ths possibility of bias is not invariant to
the data periodicity. Whereas, in general, simultaneous bias Is more often expecied in annual than
quarterly data (see Hendry, 1992); this is not necessarily so in this case. The reaction ol the raal
exchange rate could be exhausted within a peried, and this is mora likely the longer the periodicity.
Because of that and since the OLS astimation on quarterly basis showed nonsignificant coelficients of
the ERER lcontemporanaous and in the long runl, the IVE wera parformad for them. Next table presents
the contemperaneous coefficient for ERER resulting from such estimations and the Sargan’ statistic for
the validity of the instruments {Sargan, 1964 for thras dilferent sets of them: total imports {in lags.LM),
the trade balance | normalized by imports, [X-MI/M) and the term of trade index lin logs LTI, with their
corrasponding (4) lags.

TABLE 1

Instrumental Variablos Estimationsa{®)

INSTRAUMENTS  ERER COEFFICIENT (and 5.E) SARGAN" statisticichi®[4))

LM -0.08 2.36
(0.331

[X-M}iM 0.18 6.48
10.22)

LW .09 1.66
10,31}

{*] for the Autoregressive-Distributed Lag modal of exports on agricultural and industrial output and

ERER raken as andogenous.

Whichever the set of instruments used, the coefficient astimataed by IV remains, similarly to that
obtzined by OLS, non significant; simultansous bias seems not to ba present in quarterly data. Sargan
test of the validity of the instruments does not reject thesa sets (at traditional significance levais).?

! Sance the interest is ondy in the sxpart lunction (ard nat 8 model lor EAER) IVE wousld be appropriste. Exogensity anabysis
from simultenaous systems [hahensen, 1988, 1882 and Johansen snd Jusedus, 19590) deperdis on the sssumgtion that
coinegration is not rejecled. Here the hypothesis about the long men relationshep between total sxportis and ERER has been
rupected,

* The Sargen’ stalistic for imports as instruments for EAEA in tha sxparts sgualion may slao ba uselul a8 & test of whatbar
the unrestricted reduced form of the structural madel [ here X on EAER plus EREA on M) parsirroniously encompasses the
wnrestricted roduced form (X on M drecily), (See Hendry, 1989). Accordingly to Edwarda |1333) resirictions on imports which
reduc its level would overvalue the exchange rate for sxports, Thus, hogh comrelabon ol import and expart. in addison to import
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From the approach of this section, no contemporanecus effect of the ERER on exports can be detected.
Section 4 and 5 concentrate on tha dynamic modeolling of quarterly axparts and Turther analyze the

gffect of ERER.

3-DATA ANALYSIS

Some properties of tha data -which heiped to build tha export model- are described in this
section. Figures 1 and 2 show, since the mid-seventies, the evolution af total expaorts and the subset
coming from the industrial sector. Figures 3 and 4 presant the behavior of ERER and total GDP,
industrial and agricultural gutput. Figuras 5 to 8 complement these views with the cross plot of them
{taking axperts in tha y-axis). Sevoral features can be obsorved.,

Firstly, total exports and the industrial component of them apoear not 10 have very different
trajectories, although the upward trend of industrial axports is steeper within the sample.

Secandly, thara is no clear relationsfip batwean axports and [(otal output, and betwaon axports
and ERER. A negative slape in the case ol industrial activity and a positive one in tho case of
agneuftural product could be assumed (neither baing very noat).

Firalfly, but not least for m_odullinn saries on guarterly basis, most of the vanables - ERER is the
exception- shows large and diffarent saasonal movamants (which can be conlirmed by the inspection

ol the correlagram nel reported here). The bahavior described motivates 1o dovelop tha unrestricted
model of saction 4.

4- A DYNAMIC MODEL FOR EXPORTS [without long run elfects ol ERER].

Following a "general-to particular” methodology (Hendry and Richard 1982, 1983, Handry 1383)
an Autoregressive-Distributed lag madel of Sth ordar lor the legs of exports (X], tha elfactive rate of
oxchange rate (ERER), industrial(IND) and agricultural[AGR} cutput (plus seasonal dummias{}] was tha
starting point for the econometric search on quarterly basis. This form or “halanced equation” [Granger,
1930} allows modelling jontly the dynamics and the long run relations,”

and EREA would be expected, However, no significent elfect of EREA on esports was found sven when mports sre Taken as
nEiUments.

AN varinbies a5 sxpreasad in logs. Dare sources ars: The Econamic Commission for Latin Armarica and Caribe (ECLAC, LLALY,
The National Insnmere of Stebetcs and Census INDEC) and tha Central Bank of Argentine |BCRA).

TFar & compaison of this sppronch 1o the Granger and Engle lechmgue see Banense,at. al.( 1 386) and Kremears, .. (19931,
Starting from a balanced equation, the dilferent integrabon arders of the variabies can be anan o sccount. The usunl practics
which analyzes frst the univariate umil roots siatistics. mey smve 1o different conclusions sbout the long run behavior -1
ndnadunl series depenging of the time period. Sach changes in the urivariate imargineil processes do nol prevent 1o fird siabie
cemdingnal models [they aven can be us-ful_m test for superexogensity)ises, e g. Encsson, Hendry snd Tran, 19931,
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ows tha unrastncied astimations® -alter a first simplilication was carried out- for the sampla
976{1)-1992(4).*

Fi tha inspection of the statstics presentad (defined below equation (1)), the unrastricted
can be considerad as a suitable -although averparamaterized- description for exports. As far as
gng run solution is concerned, however, only the relationship with agricultural cutpul sppaars as
according to the derived long run standard errors. From this behavior, an arrar correction
{lagged 1 period) was included as regressor to axplain the log differences of expors denoted
Other simpiifications were suggested from tha lag structure table raported in the annax. Afwar
8 carried out, asymmatrical effects for positive and negative ECA (deviations fram the long run
| iprial and the changes in ERER were tried. Finally, a more parsimonious and orthogonal
regrasantation was obiained as lollow,

ALX, = -3.502 + 0.2972 01-0,3721 DB1(4} + 0.1893 ALX,, -0.31494,LX,,

. 107831 10.0558]  10.0301] 10.0728] 10.0683]

. -0.703 A,LIND + 0.4636 + ALERER,, + 0.3253 A,LAGR,,

10.124 10.0944] 10.145]
0.20B4 +ECA,, -0.2097 ECA,, i1
1006531 [0.0825]

T=68 A*=0.821 F{3.58)=29.563/.0000] o=0.103 DW=1.89
ART-5 F(5.531=0.3772{.8622] ARCH1-4 F{4,50)= 1.831[.1376]
Narmality Chi®[2)=1.89596 X7 F{16,411=0.4971].9342]
RESET F{1.57=1.2926/.2603]

Forecast Chi'iBliB= D.E_aBQCIS Chow FIiB.50]=0.5063].8454|

whera ALW,, = log W,, - log W, ... Heteroscedastic Consistent Standard Errors (HCSE) are reported in

Y PEGIVE (Handry, 1989 | Doorndk and Hendry, 19921 was usad in the astimations,

¥ At the beginning of tha study the sample size was 1970-1382. The model for the laergor samplo does nat significantly ditfer
froem the gresented here axcept thal il requires some dwmmy vanisbles during 74-75. They sppear 1o be due |ie. sxports
responding with some lagsl 10 large gaps botwesn the commearcial and “black mackatifinenciall® quotation of the szchange rate.
Such gap. howawer, toss fol resultad sgnilicant when inchuded s regragaor lor the whole sample. The dummy lar tha dih
quartnr of 1581, which remeens in the equations s due to the seme fype of effect, the largest fall i ssparts afier the lsrgest gap
in the sarmpie three peniods shead.
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brackots'®. @ is the estimated standard deviation of the residuals, AR and ARCH arg the LM statistics
for autccorrelation and autoresgressive- heteroskedasticity; Normality Chiy is the Jarque-Bera statistic;
X' is the statistics for heteroskedasticity quadratic in regressors: RESET is Ramsey’s statistic for
misspecification (see Hendry, 1983, for definitions and references).

Accordingly to the statistics presented, this equation would ba a satisfactory representation for
guarterly data given the information set used, Figures 3 and 10 roinforce this view from the inspection
of tha residuals, all less than + 2, since they have been normalized by 0. Also one-step-ahead leracasis
during the last 8 quarters of the sample are all well inside the two timas forecast standard error bars).
Recursiva astimation of the coefficients of tha regression (Fig. 11 to 16) and Chow statistic -decreasing
tha pariod of lerecast (Fig. 17) suggest that the stability of the parameters of the model cannot be
rejecied.

This model includes, apart from the arror correction term, a positiva effect from changes in
agricultural output lon the supply side) and a negativa alfect from variations in industrial production (on
the domestic demand sidel. As a whole, the net effect of rising activity depends on the output
compasition; the industrial sector has maintaingd in the sample the role of net consumer of exportable
goods, probably as proxy for aggregate demand. This aspect is similar to that foend by Navajas lor
annual data. Hera, the largo and difforont seasonal behavior of the seres is captured by a seasonal
dummy and seasonal differences, for X, a negative alfect lrom the lagged two pericds may be an
indication of adjustments of exports to the one planned in harizons longer than a quarter Tor aggregate
fewal,

U WCSE do nat significanity differ from the crdinery computed, and thus do not indicate misspecification
associated with heteroscedasticity.
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Thao effact of ERER merits additional commaents. Firstly, tha lagged difference goes (o 4 quarters
befare but selving the dymamics (exporis lags invalve 5 quarters) the effect of ERER comes from B-2
quarters ago.”' Secondly, non significant effect of falling ERER could indicate some nonlinear
relationship between (his variable and exports. Figures 17 to 12 describe the behavior of exports and
the last ERER peak observed in the past IMAXLERER), The lollowing section discusses a model which

adds this explanatory variable 1o the previous one.

5- A DYNAMIC MODEL FOR EXPORTS (with a long run affects of ERER]L
When MAXLERER was includod as rogressor in the unrostrictad model of Annex 2 the main
statistics were not madify and Turther, o slightly docreased, Notwithstanding, the solved eng-run

aquation changed as follows,

L¥X = -3.853 -0.02362 LIND +0.5011 LAGR -0.1183 LERER - 1.937MAXLERER
[4.3F  (0.4452| 10.3758] 10,104 [0.6378|

where the derived long-run SE of coefficients are in brackets, The Wald ichi’i5)) siatistic, =85.88
ndicaies the point significanca of these variabies {and two dummies Q1 and DB 1{4))

Now, the long fun relationship with agricultural output is lost and instead, the coefficient
corresponding to MAXLERER becomes significant.’ An alternative representation was then attemptad
for ALX in which the error correction term, denoted by ECERER, measures the {short-run} disequilibria
betwoan actual axports and the level of exports determined by the long run elasticity with respect 1o
MAXERER (clase to 2). Thon, the following modal resulted,

" A somewhat lagged alfect wis found on snnusd basis INsvajes, 1993, Thiee yoars was also the period estimatad lar tha
cyches In the sxchange cate

" Mate that now the unrestrctad madel is nonkoess a2 a resuft of mnzfunding thes wariabie,
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ALX, = 0,839 -0.2464 Q1 -0.3131 DB14) + 0.2741 ALX,, -0.3095 A.LX,,
10.252] 10.0473]  [0.0276] 10.0606] 10.07281]

+ 0.5106 (ALAGR,, +ALAGR,,) + 0.7063 A,LAGR,,

(0.1831 [0.18651
-0.5856 A,LIND + 0.4107 +ALERER,, -0.3577 ECERER,, 2)
10.1256] [0.1425] 10.0997]

T=68 R*=0.833 F(9,58)=32.172[.0000] ¢=0.0937 DW=1.93
AR1-5 F{5,53)1=0.4725[,7951]  ARCH1-4 Fi4,50)=0.5830(.6763]
Normality Chi’(2}=2.088 X F{16,41)=0.474(.9461|

RESET F{1,57)=0.6051[.4338]

Forecast Chiy(8)/8=0.9167 Chow F[8.501=0.6966(.6927]

This model satisfies the data coherence criteria, as suggested from the statistics above
reported.iSee also Fig. 20 which analyzed the scaled residuals of the regression) ™ The stabilicy of
coefficients and forecasting confidence can be evaluated from observing Fig. 21 to 27. Conseguently,
this model alsa appears to be a close approximation -with a scmawhat lower residual variance than the
previous model- to the process which generates aggregate axports. Section 6 evaluate thase results
comparing both models.
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" i addEtion, vekd conditioning on the new variable was tested by instrumentsl vardables evtmatons [not reparted herel, by
which similar gatimates o OLS ones were oblaned. The same instruments as those in section I waere used. Indeed, the
axogeneity of MAXLERER seerns not to be critical since ERER enters contemporsnecusly only when ERER is growing from the
highest past levels Iresching » new peskl,
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6: ENCOMPASSING TESTS.

A lirst and critical question is whather or not this step function is only reflecting the wrend in
agriculiural output, Ta evaluate this possibility encompassing tosts were performed in bath directions:
assuming that the model with ECER is "the”™ model, verify il it can account the results of “the other™
modal without it (with ECA), and then raversing the order of the models lor the proposed and the
alternative.

To this purpose both, the so-called “nonnesied™ tests (which only test for “variance
encompassing”™ as well as (more proper) “encompassing tests™ (for both “varlance and parameter
mcompassing”) are applied (Pasaran 1974, Ericsson 1983, Hendry, 1983, Hendry and Richard, 1983
and Mizon, 1984 and for an application Ahumada, 1985). It should ba noticed that the second direction
of testing would not be useful if the difference in residual variances were not only significant but also
maintained as a large sample result; variance dominance is necessary -but not sufficient- lor
encompassing, The following table roports the statistics,

TABLE 2
EMCOMPASSING STATISTICS("®)

oy = 0.0997 olJointh= 0.1004 o, = 0.1033
H,: Model E & Maodel A TEST Hy: Model A & Model E
-0.5485 NIO, 1) Cox N(0,1] -3.1795
0.4384 N{D, 1] Ericsson IV N(O, 1) 2.7005
2.2279  Chi'i3) Sargan Chi'(3) 5.9868
0.7324 F{3.55) Jaint Model F{3,55) 2.1102

{*] Model E denotes the madel with ECERER, Model A the one with ECA, and the Joint indicates tha
madel which embeds the two. (¢ denotes "encompass”™).

This table reports the Cox-Hke statistic (Pasaran 1974), tha IV statistic and Sargan’s lor over-
identifying restrictions in the maintained relative 1o the embedding hypothesis (Ericsson, 1983) and
Wald (F} statistic for the validity ol rastrictions implied by Ho|Hendry and Richard, 1983}, Ho is in the
first {second) column that Madel E (A) encompasses Model A [E).

From the evaluation of these statistics. the hypothesis that the model with ECERER
gncompasses that with ECA cannot be rejected. Conversely, the modal without the long run affect from
MAXERER cannot encompass the model which includes it {for the case of the first two statistics at 5%
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and for the rest at about 10%), Therelore, the step variable (MAXERER) appaars to be not only a proxy
for tha long run behavior of agricultural output but the modol with the ECERER can account for the
results of the model with ECA as error comection term. Peaks which increases over previous ones
appear to have additional affects on the aggregale capacity to exports; aithough expansions in
agricultural output had responded to it.

7- INTERPRETING RESULTS : HYSTERESIS IN EXPORTS.

Tha equations analyzed in the last two sections represent the axport behavior during 1976-
1992, The model including ECERER as regressor means that the highest value of ERER has datermined
the level to which, in a static steady state, export will go,l.e without changes in output. That is this
empirical model includes a “ratchet effect” as part of the long run behavior of exports. In this section
an economic interpratation of this effect is provided following the litersture on “hysteresis®,
Furthermore, a discussion about using “ratchet effects”™ as empirical measures of hysteresis is
presented.

“Hystaresis™ occurs when an effect persists after the cause which brought it about has been
removed (Dixit, 1989a). For a firm "sunk costs™ , denoted by k, can explain hysteresis. The decision
1o enter on production will not depend only on operating costs, w, but it will require (in a compatitive
market), p = w + rk, where r is the interest rate. If p was initially betwean w and w + rk and then
the price rise above w + rk, the project will bo undertaken and not abandoned unless p < w. This
explains hysteresis in production (il w < p < w + rk]. However, as Dixit pointed out, the more
interosting cases of hystaresis are derived from assuming uncertainty (in this axample about p): in this
case even small {but not null) sunk costs can induce wide ranges of inaction.

Applications to international trade are found in Baldwin and Krugman (1989) and Dixit (1983).
Both studies analyze the case of persistent affects of the real exchange rate onimports : ence a foreign
firm invests in marketing, R and D., reputation, distributional networks, etc. it is profitable to remain
selling in the domastic markets even at lower exchange rates. This analysis is symmatrical for exports.
Man leatures of both models are combined in the next one o explain hysterasis in aggregate exports.

These works, however, differ on the assumptions about the temporal behavior of the real
axchange rate: independent and identically distributed (iid), the former and following @ Brownian
mation (the continuous time representation of a random wailk), the latter. The iid assumption is here

prefarred since simplifies the model without being too unrealistic.™

™ Dixit (19890, p. 206 explains that the real exchange rate as random walk have considesable smpirical suppart, However,
when leedbacks rom rade Hows 1o the exchange rate are taken into it, different conclusions can be obtesned. Bakdwin
and Krugmee found, in & simplified model with feedbacks. that this varlable can have temporsry shifts in means. Thes is the case
i which ususl tests of ut reots have low power (Hendry and Nesl, 1937} and thus the real exchange rate is ofien detected a8
a random walk whaen it could be stationary (batl about dllerent mesma),
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Let suppose that aggregate export sector is composed by identical firms each having operating

profits (in pesosl,

Y.=E.P,.X%-cX

Y. =YIE}
whara ¥ is an increasing function of E, the real exchange rate. P is tha loreign price of exports, X, and
¢ are variable unit costs." Also let be,

K : entry costs to new markats in pesos, k in dollars,

L : exit costs in pesos, | in dallars,

M : fixed maintenance costs in pesos, not related to the export volume, which are
already included in .

R : total revenue in pesos.
Then,

A, =0 , when the firm is not selling abroad.

R, = ¥, - K, when the lirm was oul and gets in.

Ry = ¥, - M, when the firm is selling abroad.

R,
Each firm is assumed to maximize the expected present future value of revenues R, discounted at tha

¥, - L, when the firm was in and gets out.

rate d and,

&V, is the present futura value of roevenues when the firm was in the world market last
period.

d Wy is the present future value of revenues when the firm was out the world market
last period.

E, is the value of the exchange rate so that if E, > E,, a firm will enter
E, is the value of the exchanga rate so that if E, < E,, a firm will axit.

Tha solution of this problem can be obtained by dynamic programming, which simultaneously
determines E, E,, Vg, V,. Notwithstanding, as Baldwin y Krugman show, it is useful 10 note that E,
and E,,can be defined by the following conditions of indifference (to enter and to exit, respectively),

YIE)-K +dV, =4dV,
YEg) - M + 8V, = dV,-L

The assumption of E as jid makes V a fixed number'™, and thon
YIE)-¥E) =K +#L-M= k.E, +L.Eg-M

"' cmn ber assurmad lined o a function of engarts, Competitive behavior is suppesed in Disic, ¥, can be afternatively menssured
in Toreign currancy while net operating revenue continues positively ralated 1o £, .. via exports,

" In Dixlt W is 8 function of E which is & Brownian Motion, V(El can be sbtsined fram Ito's Lerma, m "smaath pasting
condition” shoild be sdded 1o the “value malching Condition®,
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For some value of E,. YIE,) is given and YIE,) > Y(E,), similarly given Eg- Since Y is an
increasing funcrion, then E, > E,. Only when E, > E, a firm will decide to export, and this decisian will
nat be reversed unless E, < E,. If E; < E, < E,, exports will not be adjusted.

Note that here the "sunk cost” is given by K-M; IE M > K, the firm decision is whethar ar not
participate sach period [YIE) > or < K). However, bacause of positive sunk costs, antry puts a firm
in a favorable position later. K >0 is a necessary condition for hysteresis: L reinforces this effect being
costly to axit; M-L >0 makes possible that some time it will be convenient to axit; i,a. that selling
abroad is not an ireversible decision,

Baldwin and Krugman show that aggregation does not modify tha main rasults of this analysis,
in particular, if dillerences among Industrias are mainly due Lo "comparative advantages” rather than
distinct “sunk costs”. In this case. a industry which have higher E, will also have higher E,.Then,
industries can be ardered and a E, " can be determined: tha E, of the firm which has the highest one;
similarly for E;*. Batwaen E,* and E,*, there will be a range of inaction, no firm will gither enter or axit.
Difterences in sunk costs can reduca those due to comparative advantages and somawhat softaned
results,

Regarding now the ampirical evaluation of hysteresis, some studies have used dummies Lo
eapture this kind of effects (for example, Baldwin and Krugman, 1987). Others, mainly studies on the
demand for money, have used a ratchet effect from including the highest value of an explanatory
variabvle as regrassor.e.g. the rate of inflation (ses among others, Ahumada, 1988, Melnick, 1930 and
Kamin and Ericsson, 1993}, In the present case, similarly to the latter approach, the highest level of the
real exchange rate appears as a long run determinant of export behavior. Two Issues should be
discusses in order to approximate this empirical model to the theoratical one, above described. Firstly,
the maximum level of the real exchange rate in the past is a proxy lor E, ", This would be appropriate
if some leedbacks of exports onto E are assumed: after reaching that lavel of the exchange rate, tha
exports expansion would make E, decrease somawhat below E, *, being a local maximum,

Secondly, such a ratchet effect implies that the long run expansion of exports as a consequence
of increasing E, over E,* are irreversible. In terms of the model prasented in this section they may be
due to negligible M-L costs. An alternative explanation is that E,* have been not observed within the
sample considered.” A eritical question is, therefore, left opened.

8- CONCLUSIONS,
The behavior of aggregate exports lor Argentina in the last two decades has been analyzed
tallowing a "general-to particular™ approach by which both the long-run relationships and the dynamics

ara studied. Special emphasis was put lo understand the long run rosponse of expart to the exchange

' & symmenrical view could suggest that a downwaords pemp in the long run behaviar of asports would acews when E, fuils
balow il previous Irough.
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rale fhere measured as the effective real exchange rate for tolal exports).

Since contemporaneous effects wore absent tha possibility of simultaneous bias was considerad
but rejectad for guarterly data. Dynamic modelling of exports obtained two different models. One of
them, similarly 1o pravious studies: without long run effect from tha ERER, but from tha agricultural
gutput. The dynamics ware modalled as depending - apart from seasgnal movemants - on the variation
ol this rate and the changes in industrial output at different lags; lagged increases of ERER would also
an explanatory variable for the changes in exports.

The othar model found to be a satisfactory approximation, incorporated a long run affect fram
ERER throwgh its highest level reached in the past. This representation has been proved to encompass
the alternative model in which a long run effect is derived from the agricultural output. It was
interprated as reflecting hysteresis effects in exports. Since it is costly to enter into the world market,
such decisions will ba difficult to reverse.

Accordingly, growing exports in the long run would depend on reaching new peaks in the
effective rate of exchange rate. Given this definition, the relative contribution of the real exchange rate

vis.a.vis other incentives to exports is @ possible extension of this research.
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ANNEX 1
BIAS IN THE EXCHANGE RATE COEFFICIENT WHEN ESTIMATED FROM
APPLYING OLS TO AN UNIEQUATION MODEL FOR EXPORTS: AN EXAMPLE

Let suppose that the joint data generating process of export (X) and effective real exchange rate
{R}, iz as follows,
(k1] X=ag+BR+u B>0 |ul wl]0] 0w @]
2) R=6+0X+0Ws+v <0 |v|] 0] o, aul]
whera W is an "axogenous” variable (for simplicity but without losing generality no lags are supposed).

From (1) and {2) the reduced form for R is,

(3 AR={ld+®al+B8W+ v+ u}/l1-da)

then the expected value.ELl, of R rasults as,

4) EIRl = {i§+ ol /(1-08)} + {©/(1-PBI}W

and

(8} @y, = EI{R - EIRI}.ul = El{lv + & ul /{1 - 9QI}. ul

= {@/1 - ®8} o, + {11 - DBI} o,

where g, denctes covariance for i=| and varianca for i=j.
The OLS estimates of &, b would result as,

(6) b= 0y O

and

(7] plimb = B + (o, / Ol

(@i - DB} o, + {11 - DB} o,
Bipimb-B = -~
(@0, +0.+20a.)/11-00),
which becomes for the case o, = 0, a necessary condition for identification {see, for example, Harvey
1981, pp.325-331),

(1 - B} {®/i1 - ddi) o, -}
{9) pimb -6 = - = -— <0
{¢: O * dw]' [+}

that is, b underestimates B. If this effect is large enough, b can be astimated as close to zero.
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ANNEX 1

Unrestrictad Model for Exports (x) by OLS
Sample: 1976 (1) to 1592 (4)
Analysis of lag structure
Lag 0 2 3 4 5 &
=1 0.392 0.0752 0.312 0.183 =-0.296 =-0,.333
5td.Err Q 0.128 0.135 0.135 0.127 0.117 0.143
Constant =-1.62 o o o a o =-1.62
5td. Err 2.34 Qo o [°] a o 2.34
LERER -0.0142 0.0401 =0.316 0.504 =0.194 a 0.0002
Std.Err 0.137 0.187 D.186 0.184 0.136 ] 0.0562
LIND =0.53 =0.202 -0.276 0.878 a o =0.13
Std.Err 0.263 0.249 0.223 0.215 o o 0.24
LAGR 0.375 0.623 0.351 0.26 =0.3565 -0.3 0.94
5td.Err 0.311 0.273 0.163 0.1&67 0.281 0.29 0.48
g 1 =0.265 o o o a o -0.26
S5td.Err D.0B22 o o Q L] i} 0.08
dal-4 =0.311 a L] o o o -0.311
Btd. Err 0.132 o o a a o 0.132
T= 68 R2 = 0.914 F(22, 45) = 21.701 [0.0000] 5 = 0.108 DW = 1.76
AR-IM, F(5, 40) = 0.464 [0.802] ARCH-LM F(4, 317} = 0.063 [0.992]
Hormality chi2(2)= 2.292 RESET F(1, 44) = 0.422 [0.519]

Solved Static Long Run eguation

= -4 .847 +0.00045689 LERER =0.3905 LIND
[SE) { 7-139) ( 0.1588) ( 0.6581)
+2.834 LAGR =0.7368 ¢ 1 -0.9342 dal-4
{ 0.8952) { 0.3837) { 0.5915)

WALD test Chi2(5) = 30.947
Tests on the significance of each variable
variable F{num,denom) Value Probability

Lx F(5, 45) = 7.548 [0.0000] #**

Constant F(l, 45) = 0.477 [0.4931)

LERER F(S, 45) = 1.6181 [0.1747)

LIND F{4, 45) = 6.5297 [0.0003] =+

LAGER F(6, 45) = 3.9067 [0.0032] %=

g1 F{(l1, 45) = 10.438 [0.0023] =&

dfi1-4 F(l, 45) = 5.5452 [0.0229] #
Tests on the significance of each lag
Lag F (num, denom) Value Probability

1 F(d4, 45) = 4.39303 [D.0044] *&

2 F(4, 45) = 2.2678 [0.0766]

1 F(4, 45) = 7.6182 [0.0001] #*

4 F{1, 45) = 1.4511 [0.2408]

S F(2, 45) = 5.6344 [D.0066) =+
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