Bank of Israel Research Department

The Effect of Terms of Trade Shocks
on GDP and the Real Exchange Rate?!

Roni Frish* and Yinon Polak**

Discussion Paper 2018.09
October 2018

Bank of Israel; http://www.boi.org.il
* Roni Frish, Research Department — email: _roni.frish@boi.org.il, Tel: 02-6552670

** Yinon Polak : inon51@gmail.com Tel: 054-2284384

1 We wish to thank Yossi Yakhin for his large contribution to this study, and Avihai
Rosenzaft and the participants of the Bank of Israel Research Department seminar.

Any views expressed in the Discussion Paper Series are those of the authors
and do not necessarily reflect those of the Bank of Israel

91007 £Y5W19? 780 471 INIW? P33 ,APNNN NIYON
Research Department, Bank of Israel. POB 780, 91007 Jerusalem, Israel


http://www.boi.org.il/
file://///mvsrvusers/vusers/Users/z385/SIPI/%D7%9E%D7%90%D7%9E%D7%A8%D7%99%D7%9D%20%D7%9C%D7%93%D7%99%D7%95%D7%9F%20%D7%A9%D7%A4%D7%95%D7%A8%D7%A1%D7%9E%D7%95%20%D7%A2%D7%93%202023/%D7%9E%D7%90%D7%9E%D7%A8%D7%99%D7%9D%20%D7%9C%D7%93%D7%99%D7%95%D7%9F%20%D7%A9%D7%A0%D7%AA%202018/dp-2018.09-%D7%A8%D7%95%D7%A0%D7%99%20%D7%A4%D7%A8%D7%99%D7%A9-%D7%AA%D7%A8%D7%92%D7%95%D7%9D%20%D7%9C%D7%90%D7%A0%D7%92%D7%9C%D7%99%D7%AA/:%20roni.frish@boi.org.il
mailto:inon51@gmail.com

YINIIN PPAOTNN YW TP ININN JY INDN ININI DI NYIYN

P19 119% W99 "
98PN

MYNNNI IR PAYTNN WY DY) AIXINN DY INDN MNINT DOVIYT DY NYIVNN DX 1M 9PNHND
WY ,INDN ONIN — DINYN WYY DTINA (Structural Vector Auto Regression) SVAR 51

YRYIOWY ,0PIMNOPR INDN MNINY NNIND DY MODDIND MNPTN MO IXINM IIONIN POND
MM 34-51 MNMON MPTHN 19-5 1IN HTIN AN DY NPVNNID NYIWN PN PIYINN IYWa
ANPA NMVYNN 17%-Y 13% P2 120N INDN ONINA DOYNRYIN 2015 TV 1974 DNIYO MNNINN
5721 NOD ,MNTHN DO DY YNNI ONIN POOYNN YW MINYNN 18% TY 15%-) 98NN NNYNN
99 INDN ONINA 5% YV NDOY MNMIN NMIPTNHI .NMINNINNY MNMANT MPTHN P SMYNYN
MNNONNN NMTNAYPININ POINN WA 2.4%-5 YW NOM ININA 0.6%-D DY MDY (YSHnN3)
S onYavn .(1.5%) YONOIN POYONN WYY AN NN NOM (0.5%) ININN SV NmYT DY —
Y72 19¥9 DN TO2) ,NOVHNNND NYAYN NN POINN WY DY ININN HY INDN ININT DIYNRYIN

INOTOYNRYD



The Effect of Terms of Trade Shocks on GDP and the Real Exchange Rate

Roni Frish and Yinon Polak?

Abstract

This study use a structural vector auto regression (SVAR) model to examine the effect of
terms of trade shocks on GDP and the real exchange rate. The model contains three
variables—the terms of trade, the real exchange rate, and real GDP. The model’s identifying
restrictions are based on the assumption that the terms of trade are exogenous, and that an
exchange rate shock has no permanent effect on GDP. The model was estimated for 19
advanced economies and 34 developing economies between 1974 and 2015. The terms of
trade shocks account for 13 to 17 percent of the GDP variance and for 15 to 18 percent of the
real exchange rate variance, with no significant difference between advanced and developing
economies. On average, a 5 percent shock to the terms of trade led to an increase of 0.6 percent
in GDP and an increase of 2.4 percent in the real exchange rate in advanced economies, while
in developing economies, it led to similar growth of GDP (0.5 percent), and a more moderate
increase in the real exchange rate (1.5 percent). The shocks to the terms of trade had a
prolonged effect on GDP and on the exchange rate, thereby acting in a similar manner to

supply shocks.

1 The authors thank Yossi Yakhin for his large contribution to this study, and Avihai

Rosenzaft and the participants of the Bank of Israel Research Department seminar.



1. Foreword

This study examines the effect of terms of tradeck# on real per capita GDP (hereinafter: GDP) and
the real exchange rate (hereinafter: the exchaatgeor RER). In the padtuctuating terms of trade
were found to be an important factor in accountorgshocks in the business cycles of different
countries. Mendoza (1995) found that these shoc&sumt for nearly half of the fluctuations
in GDP and the exchange rate of developing andrexehcountries between 1960 and 1990.
In contrast, Uribe & Schmitt-Grohe found that thekecks account for less than 10 percent of
fluctuations in GDP in countries where per capifaFRGvas low (in 1980-2011).

This study uses a Structural Vector Auto Regresé8AR) model to examine the effect of
terms of trade shocks. The basic model containsetvariables - terms of trade, the real
exchange rate, and per capita GDP. The identifinagissumptions assume that the terms of
trade are exogenous (so that GDP and exchangshat&s affect the terms of trade with a lag
rather than immediately). Another identificatiorsasption is that an exchange rate shock has
no permanent effect on GDP. The model was estimated9 advanced economies and 34
developing economies for the sample period 1974 20e estimations show that, on average,
terms of trade shocks account for 13 to 17 peroktite GDP variance and 15 to 18 percent of
the real exchange rate variance. The model shatsah average, a 5 percent improvement in
the terms of trade led to an increase of 0.6 peie@DP and an increase of 2.4 percent in the
real exchange rate in advanced economies whileweldping economies it led to a similar
growth of GDP (0.5 percent) and an increase ofpkfgent in the exchange rate (after five
years). The shocks to the terms of trade had ampgeld effect on GDP and on the exchange
rate, thereby acting in a similar manner to sugplycks.

Once we change the identification assumptions dad ahocks originating in GDP and in the
exchange rate to effect the terms of trade simetiasly (and not just at one period lag) — The
terms of trade shocks account for a more significdrare of the variance in GDP and the
exchange rate in developing economies — 27 peateh22 percent, respectively.

We examined the effect of the terms of trade shookthe current account surplus. Harberger,
Laursen and Metzler argued that improved termsaafet will increase saving in the economy
(and as a consequence also improve the currentiaicsorplus) since an improvement of this
kind is equivalent to an increase in income for ésenomy, and the marginal propensity to
consume (from the higher income) is less than bneontrast, Obstfeld (1982), and Razin and
Svensson (1982) asserted that the effect of a tefimade shock on consumption depends on
the degree to which the shock persists, on theai@tgsof the intertemporal substitution and

1 The terms of trade are the relationship (ratidjeen the export price and the import price.



elasticity of the substitution between tradable aod-tradable products. We estimated an
SVAR model, which like Otto’s model (2003) includéee terms of trade, current account
surplus and per capita GDP. The identification aggions were that shocks in the current
account surplus have no permanent effect on patac&DP and that shocks in the current
account surplus and GDP do not affect the terniadé simultaneously (but at one period lag).
We found that an improvement in the terms of trigdeto an increase in the current account
surplus, notwithstanding that the improvement ia térms of trade was continuous (and did
not fade out).

2. Review of the literature

This study relies largely on the research metho@tad (2003), who examined the effect of an
improvement in the terms of trade on the traderza@ausing an SVAR model containing three
variables — the terms of trade, GDP and the exqaomlus? Three identification restrictions
were derived from the assumption that the terntsagie are exogenous: the terms of trade are
not affected by shocks in GDP or shocks in the ebquoplus, and a shock in the export surplus
does not have any long-term effect on GDP. Ottatgdys (2003) examined whether an
improvement in the terms of trade leads to an es®an the export surplus. We may recall that
Harberger (1950) and Laursen and Metzler (195@r&ess$ that improved terms of trade lead to
an increase in the export surplus and in saviriggreconomy by increasing the real income of
individuals, since the marginal propensity to cansyfrom the higher income) is less than one.
In contrast, Obstfeld (1982) and Svensson and Ra8i83) argued that a permanent, positive
terms of trade shock will not necessarily incresseing and the import surplus, because the
impact of such a shock on consumption depends erettent to which it persists, on the
elasticity of the intertemporal substitution anasgicity of the substitution between tradable and
non-tradable products.

The main purpose of the present study is to exathmeffect of terms of trade shocks on GDP
and the real exchange rate (and not on the expgolus as in Otto’s study (2003)), and in this
sense it is similar to the study by Hoffmeister &addos (1997) who examined the causes of
business cycles in East Asia and South Americagumn SVAR model. Their study found that
the principal source of GDP fluctuations is produtt shock (supply shocks), whereas terms
of trade shocks account for only a small proportdrfluctuations in GDP. They used two
categories of identification assumptions — thattdrens of trade and global interest rate are
exogenous to the economy, and that shocks in trex abn-exogenous variables have no long-

2 The difference between exports and imports icgage GDP.



term effect on GDP. Terms of trade shocks accoufated percent of the variance in GDP and
30 percent of the variance in the exchange ragointh American countries and 6 percent and
7 percent of the variance, respectively, in coestin Asia. A similar study by Hoffmeister,
Roldos and Wickman (1997) found that terms of tradecks account for 15 percent of the
variance of sub-Saharan African countries.

Contrary to the aforementioned studies, scholars etamined the effects of terms of trade
shocks on GDP using a calibrated Dynamic Stoch&stiveral Equilibrium (DSGE) of small,
open economies found that terms of trade shocke hamarked effect on GDP. The most
prominent study is that of Mendoza (1995). Basedata for 7 large advanced economies (the
G7) and 23 developing economies, this study imytilund four key empirical facts: (a) terms
of trade shocks are large and persistent and eterpositively, albeit weakly, with GDP growth
(weak procyclicality); (b) an improvement in the terms of trade leads to a certain increase in the
current account surplus; in other words: there is a positive, weak correlation between changes

in the terms oftrade and a change in the current account surplus; (¢) GDP fluctuations in
developing economies are greater than those of the advanced economies; (d) real exchange rate
fluctuations are large and persistent (contrarytht® theory of Purchasing Power Parity).
Notably, import prices were an anchor, and all x@alables were measured in terms of fixed
import prices. Mendoza subsequently presented aED8Gdel for a small open economy. The
model assumes that individuals consume leisuresfisag/three products: importable products,
exportable products and non-tradable goods. Firotyze the three goods using capital, which
is an importable good, and labor services. To sfynplatters, it was assumed that the scope of
the shared labor supply for the import and expedt@s is completely inflexible, as is the
supply of capital to the non-tradable sector. Térens of trade are exogenous to the economy
and the global markets for products and capitalcarapetitive. Fluctuations in the business
cycle are triggered by shocks in the terms of tradd manufacturing productivity in the
domestic economy. The model was calibrated anthastd and it was found that the terms of
trade shocks account for approximately half (4= @etrto 60 percent) of fluctuations in GDP.

Kose (2002) also estimated the effect of termsaafd shocks on business cycles in small, open
developing economies using a calibrated DSGE madtiel model included non-tradable sector
and tradable sector which produces intermediatélydanished) goods. Non-tradable products
are produced using imported intermediatputs, labor and capital; intermediate goods are
produced using imported capital, labor and land¢iwvts fixed and inelastic in scope. The study
found that the terms of trade shocks account fop&&ent of all GDP fluctuations (and 90
percent of the fluctuations in total investmenttlie economy). One of the reasons for the
difference from the results of Mendoza’s study @)38 that in Kose’s model the non-tradable



sector uses imported intermediate inputs and refbee has greater exposure to terms of trade
shocks.

Schmitt-Grohe and Uribe (2016) highlighted one pgadeseason for the difference between the
low estimates obtained in the SVAR estimationstaecigh estimations obtained in the DSGE
models. They first measured an SVAR model for 38tgping economies and found that the
terms of trade shocks account for less than 10epéf the GDP fluctuations (in the median
economy). They then estimated a DSGE model whikehMendoza’s model (1995) comprised
three sectors (exportable, importable and non-biadgoods) using capital and labor. Unlike
Mendoza’s model (1995), the scope of employmerithénexport and import sectors and the
volume of capital in the non-tradable sector wasdatermined in advance (and the investment
product also included a local component). Calibraind estimation of the model showed that
terms of trade shocks account for a significanteslod the variance in GDP - 27 percent. This
is true when GDP is measured in terms of the fpaduct (which includes an import
component). However, when GDP is measured at fpagks, using the Paasche index, the
terms of trade shocks accounted for 9 percenteof¥/#iriance, similar to the estimate obtained
in the SVAR modet.

Lubik and Teo (2005) estimated a DSGE model foe foynall, open economies (Australia,
Canada and New Zealand, and two developing ecosoitilile and Mexico). They found that
world interest rate shocks are the main drivingdsrof business cycles (40 percent — 75
percent), whereas terms of trade shocks have ajitdgleffect (just 3 percent). In contrast with
the DSGE studies reviewed in this paper, accortbnghich GDP fluctuations can be largely
attributed to terms of trade shocks, this model estamated in full (namely, the structural
parameters were not calibrated).

Fernandez, Schmitt-Grohe, and Uribe (2017) estidhate SVAR model for a panel of 138
countries and found that terms of trade shockswatded for 33 percent of fluctuations in GDP
in the period between 1960 and 2015 and 78 peaddhictuations in GDP between 2000 and
2015. This contrasts with studies that estimate®\#R model and found that terms of trade
shocks account for a minor share of GDP volatilityis study covered three separate shocks in
the terms of trade (rather than one single shock)eeks in the global prices of agricultural
produce, metals and fuels. The combined effecll tiir@e shocks was found to be much greater
than that of a single shock in the global price.

8 Either way, there was a marked difference betwhenresults obtained in the SVAR model and thosthef
DSGE model at economy level, even when the refultthe median economy were similar.



A study by Fernandez, Gonzales and Rodriguez (2fiicdsed on the effect of fluctuating
export prices of commodities from emerging marke®mies in which raw materials account
for a substantial share of total exports. They sedothree important facts: the share of
commodities in total exports in the average emergiarket economy is more than double that
of advanced economies (25 percent compared witlpektent, respectively). Second, in
emerging market economies, the development of #p®re prices of natural resources is
procyclical, correlating with and even driving tl@DP business cycle, as well as the
consumption and investment cyél&hird, there are common factors in the developmoéttie
prices of all raw materials (agricultural, fuel ametals) and a common factor was also found
in the development of GDP for all emerging mark&tse authors presented a model of a small,
open economy which also includes a sector commagkporting firms that is owned by
households. An increase in the global price ofabrmamodity will increase household income,
triggering an increase in demand for the final comsr product, which also includes a non-
tradable element; as a result, the price of the non-tradable product will rise, the rental raterodf t
capital owners in GDP will increase, and the demfandnvestment (which includes the local
component) will increase. The increase in the dlpbae of the export-targeted commodity
will therefore cause an upsurge in the emergingketar business cycle. The model was
calibrated and estimated using a Bayesian estimalibe results show that terms of trade
shocks account for almost half (42 percent) of GIDEtuations, a substantial share of which
has its origins in the factor common to the develept of raw materials prices around the
world. The study also found a correlation betweernnarease in export prices and a decrease
in the economy’s risk premium.

A study by Shousha (2016) focused on the effedooimodity export prices on small, open
economies. A separate SVAR model was estimatedidoeloping economies and advanced
economies. The model included two exogenous vasablthe rate of interest in the USA and
commodity export prices —and endogenous varialdes?, investment (real gross fixed capital
formation), trade balance (to output ratio), créalithe non-financial private sector, real interest
rate and real exchange rate. Shocks in the expoeaspof raw materials account for 23 percent
of the variance in the GDP of the developing ecaesrfArgentina, Brazil, Chile, Colombia,
Peru and South Africa) and 7 percent of the vaganadhe GDP of the advanced economies
(Australia, Canada, New Zealand and Norway). Laterthe study presented a DSGE model
for a small, open economy that includes a finansedtor. The model emphasizes the path
through which shocks in export prices affect théune of credit. The results of the model

4 The simultaneous correlation between the indesoaimodity export prices and GDP was 0.5, increasir@6
when the increase in GDP is calculated accordirtgdandex of private consumption prices (rathantGDP
prices).



estimation correspond with the results obtainethen SVAR model, and in particular it was
found that an export price shock affects the GDHeseloping economies more than that of
advanced economies. The model shows that expo# ghiocks affect developing and advanced
economies differently, and that this differenceli® to the varying strength of the impact on
interest rate through a lower country risk.

3. Effect of terms of trade shocks on GDP in thehert and long term

Let us assume that the output of the tradable s€€{g and the non-tradable sector () is

produced by means of standard Cobb-Douglas praduftinctions with two production inputs
— capital K) and labor () — and a productivity factoA):

a la B 1-p5
Yo = Al Ky Y = ALK,

Where capital is a tradable production input amdias a non-tradable production input, while
workers moving freely between the two sectors. fBa¢ exchange rate is the ratio of price level
in the economy to price level abroad (with both sugad in the same currencyyithout
considering taxes and transportation costs, theemf the tradable product is identical in all
countries (and specifically in countirgnd country). The price ratio of the non-tradable product
(P, ) between countriyand country (i, ) is:

R :wP;,iA;,iAt\l,j o= @-B) o o a-p) o i
P'IJ,J P>t<,jA§<,jAt\1,i I L 1-c B, 1l-a,

This solution assumes that the foreign economychase to zero surplus assets. One result
emerging from the model is that improved termsrati¢ have the same effect on the real
exchange rate as an improvement in the relativdymtovity of the tradable sector vis-a-vis
foreign economies

A\t\l,i t,j

Improved terms of trade could affect GDP througiumber of channels:

( )

1.Demand: Improved terms of trade due to a drop in impoitgs will increase the economy’s
disposable income, thus increasing domestic demaretonomies with full employment,
increased domestic demand will not increase oythatdemand channel will be off). But in
economies without full employment (cyclical unempteent), increased domestic demand



will lead to greatentilization of the production and output inputs; the increased output will
almost certainly be temporary, since accordingdoepted convention, the economy will
converge, sooner or later, into full employmentdarction.

2. Supply: In an economy with full employment, improved temfisrade (higher export prices)
will continuously increase GDP: An improvementlire terms of trade raises the real wage
(in terms of imported goods) and as a result imtligls will increase their working hou(tsy
reducing the number of leisure houténproved terms of trade could also lead to anciase
in the inventory of capital (which in turn increasaitput).

3. Improved terms of trade affects the compositibroutput: an increase in export prices
worldwide will incentivize local exporters to inase production. This entails a shift of
production inputs to the tradable sector, at thgeage of the other sector (assuming that the
economy is in full employmen€).

The model's estimations make it possible to distisly whether the terms of trade effect
operates through the demand channel or throughupply channel. In the first instance, any
terms of trade shock will have only temporary dff@t output, whereas in the second instance
(the supply channel), the effect will be prolonged.

4. The statistical model:

An SVAR model was estimated with three basic vadesb- terms of trade, real exchange rate
and real GDP per capita (at fixed prices) — andexugenous variable: global output (at fixed
prices). We chose to use the first difference facheof the variables given that the actual
variables have a unit root (I(1)), whereas thd fifferences are stationary

An SVAR model was chosen since for the vast majaitOECD countries, no cointegration
relationship was found between the three endogevemisbles — terms of trade, exchange rate
and per capita GDPSpecifically, no significant cointegration relatihip was found between
per capita GDP and the two other endogenous vasg@bhnd in most economies no

5 This is assuming that the substitution effecti¢itoperates to limit leisure) is greater thaneffect of income
(which operates to increase leisure).

6 Since the change in the composition of output dx@lgame worthwhile following a change in teltive price;
and the change in output (in fixed prices) was messin the previous year’s prices and not at cuinpeices),
the change in the composition of output is not etguto significantly contribute to increasing tatatput at
fixed prices.

” This cointegration test referred to the followi@CD countries: Australia, Canada, Denmark, Finld&rdnce,
Germany, Great Britain, Greece, Hungary, Icelasdadl, Italy, Japan, Netherlands, Norway, Polanhirg
Sweden and Switzerland.

8 It is fair to assume that the development of GBRhie long term has a cointegration relationshith whe
development of other variables — capital inventedycation, technology, etc.



cointegration relationship was found between thimseof trade and the real exchange rate.
Since no cointegration relationship was found betwthe three variable, we chose to estimate
a model that only includes the first differencetod variables, and not their levéls.

To estimate an SVAR model with three endogenousbigs, three identification assumptions
must be made. The first two assumptions are tratkshin GDP and the exchange rate do not
immediately affect the terms of trade. These assiompwere confirmed by the Granger test
that we performed, and they are also generallymeden other studies, given that import and
export prices are set in the world market. Howevee third identification assumption,
according to which a shock in the relative priea(rexchange rate) has no long-term effect on
GDRP, is, in our opinion, preferable to each ofakteer possible identification assumptions: the
assumption that exchange rate shocks do not &Bét in the short term, or that GDP shocks
do not affect the exchange rate in the short teerbath unacceptable as those two variables
are correlated. As demonstrated by Balassa and @somy changes in GDP have a long-term
effect on the real exchange rate. Therefore weasslume that shocks to exchange rate do not
affect GDP in the long term. The assumption thstt@ck in the relative price has no long-term
effect on GDP is widely accepted. From this, weivdethat the source of a shock that
simultaneously affected both the exchange rateGidi, and left its mark on GDP in the long-
term, is not in the exchange rate but rather in @DP

The SVAR model is
A, = X AY +Au,
u andy are vectors of lengthof structural shocks and endogenous variablepeotisely.

The specific model is:

Aln(tot,) Uror ¢
Y, =| Aln(reer,) » U = | Urger ¢
Aln(gdp_ DQ) ugdp_pc,t

where 5 is the symbol for the first difference

(Alny, =Iny, —-Iny,,)

% |f there is a stable cointegration relationshipaeen the three variables, there is an advantagstimating the
variables using the error correction model, whintludes the levels as well as the first difference.

10 Studies that examined currency crisis events foilmad they occurred mostly in economies with adarg
prolonged current account deficit. Nonethelessrethare also models of multiple equilibrium, inclougli
coincidental shocks in the nominal exchange raerttight lead to a real crisis.



The reduced formy, = ¥ 4Y, , +e,

Where ¢,= A'A ;e = A'By,
The identifying restrictions for the short term:are
Af,z = Afs =0

The short term identifying restriction are imposedording to the development of Yakhin and
Presman (2015Y, in which short and long-term restrictions can bitegrated in a standard
SVAR model for the short term. This is becausedtpgregate effect of the structural shocks (
u, ) on the endogenous variabl#g (s:

_ P
LY,-Y=(-Y¢)"A "By = DAy By =Cuy,
i=1
2 Y =+ ALY, + (L)Y +..+ g (LP)Y, + 5
In our case, we estimated the three reduced fogmessions for p=2, which is the number of

2
lags. We extracted from them coefficients for thetnm(l -> 4) , we reversed the matrix and
i=1

obtained matripD. 12

5. Data sources:

Our principal data source was the Internationalaiaial Statistics published by the
International Monetary Fund and an additional seuix World Development Indicators
published by the World Bank.

Terms of Trade for the advanced economies: The pMiflishes a series of Unit Value Indices
(value divided by quantity) for the import and erpof commodities(Uv,™ andVv,* ), from

which we derived the terms of trade_imf, = UV, /Uv,"

Terms of Trade for the developing economies: then$eof Trade index published by the World
Bank — net barter terms of trade indext (wb, ), thaltides data for a much larger number of

developing economies (but for shorter time periods)

11Yakhin and Presman (2015).
12|n Matrix A (STATA 14), we placed restriction,, = D5, /D55  thimposing the long-term constraint:

C32=[DA™B]3, =0



Real Exchange Rate(RER): provided by the IMF. @& effective exchange rate measure the
consumer price of each country relative to itsitrggbartners.

Per-capita GDP at fixed prices (for 2010) provitigdhe World Bank.

Current account surplus as a percentage of GDRida® by the IMF.

6. Estimation results:
6.1 The benchmark SVAR model estimation resultiferadvanced and developing economies:

We estimated an SVAR model for countries for whitdta is available for at least 20
consecutive years. Table 1 summarizes the impulse-response functimained from the
model estimation for 19 advanced economies (OECBpees)!4 The impulse response was
calibrated to a terms of trade shock of a unifoize $or all countries: a 5 percent increase in
the terms of trade index. The table presents tleeage and median respottsef per capita
GDP, the real exchange rate (RER) and the termisadé (ToT) one year (step 1), two years
(step 2), three, five and ten years after the dathe shock. The estimates obtained for each
economy are detailed in the Appendix.

The results of the average estimations obtainedhi®erOECD countries are as follows: a 5
percent improvement in the terms of trade indextdean immediate increase of 0.2 percent in
GDP (step 0), GDP increased by 0.5 percent (ineaggde) one year later (step 1), and thereafter
it stabilized at a level 0.5 percent to 0.7 perdegher (compared with a scenario without any
terms of trade shock). The real exchange rate appeel immediately by 1.5 percent, one year
later there was an aggregate appreciation of 2depg and thereafter the RER stabilized at an
appreciated level of between 2.3 percent and 2ekpe(compared with a scenario without any
terms of trade shock). The responses of GDP andHfeto the terms of trade shocks fade only
slightly over time, and in this they resemble tyy@dal responses to supply shocéad not the
typical responses to demand shocks that tend ®dadr time. As noted, these results refer to
the average response in 19 OECD countries. Theamedsponse of the real exchange rate was

13 The study begins in the period following the cp#la of the Bretton-Woods Agreement, which estabtishe
exchange rates among the advanced economies. Ttimama estimation period is from 1973 through 2015,
subject to data limitations.

14The 19 OECD members included in the estimationfurstralia, Belgium, Canada, Denmark, Finland ré&amy,
Great Britain, Greece, Iceland, Ireland, IsradllyltJapan, Netherlands, New Zealand, Norway, Siireden,
and USA.

15 We wish to clarify that the median was calculatedeach column separately so that it is possihég, tfor
example, the median response of the exchangeorattetms of trade shock refers to one countrytlamdnedian
response of GDP to a terms of trade shock refemsdther country.



similar to the average response, though the medigponse of per capita GDP was more
moderate.

Table 1: Aggregate response of GDP, RER and ToT &85% increase in the ToT Index
19 advanced economies, basic model, percent.

Immediate After 1 After 2 After 3 After 5 After 10
year years years years years
Average Termsoftrade 5.0 5.5 5.2 5.2 5.5 5.6
GDP 0.2 0.5 0.5 0.4 0.6 0.7
Exchange rate 1.5 2.6 24 2.3 24 24
Median Terms of trade 5.0 5.5 4.9 4.6 4.5 4.5
GDP 0.1 0.5 0.2 0.0 0.3 0.2
Exchange rate 1.8 2.3 2.2 1.4 2.3 2.3

Average number of observations (years) for eachntrgus 38. The basic model is an SVAR model
containing three endogenous variables - first difiee (log) Terms of Trade Index, first differerflom)

real exchange rate and the first difference (logy) gapita GDP, as well as an additional, exogenous
variable: first difference in global per capita GBFfixed prices. The identification assumptions #rat
shocks in per capita GDP and in the real exchaatgedo not affect the terms of trade, and the effec

an exchange rate shock on GDP fade out over thgetérm.

Table 2 presents a summary of the results obtafreed an estimation of 34 developing
economie¥ (countries that are not OECD members as well dke @nd Mexicd’). In the
developing economies, a 5 percent improvement éntéhms of trade led to an aggregate
increase of 0.5 percent in GDP, and an increagdebgfercent in the real exchange rate (after 5
years, compared with a situation in which there b@ein no shock). The terms of trade shock
was prolonged and did not taper off. The mediaect#f the shock on the RER was generally
lower than the average effect (the effect on GDPB swailar for measurement according to the
average and the median).

16 The 34 countries are: Algeria, Bolivia, Brazil,r@aroon, Central African Republic, Chile, Colomb@anngo,
Costa Rica, Dominican Republic, Ecuador, EquatoBainea, Fiji, Gabon, Gambia, Ghana, Ivory Coast,
Lesotho, Malaysia, Mexico, Morocco, Nicaragua, MigePakistan, Paraguay, Philippines, SingaporetiSo
Africa, Togo, Trinidad and Tobago, Tunisia, Ugandeuguay, Zambia.

17 As noted above, the source of the data for thegef trade index for the developing economiesiésWorld
Bank, and the source of the data for the termsaafetindex for the advanced economies is the latiemal
Monetary Fund.



Table 2: Aggregate response of GDP, RER and ToT #5% increase in the ToT Index
34 developing economies, basic model, percent

Immediate After 1 After 2 After 3 After 5 After 10
year years years years years
Average Terms of trade 5.0 4.9 5.0 5.2 5.2 5.5
GDP 0.2 0.4 0.5 0.5 0.5 0.5
Exchange rate 0.5 0.8 1.0 1.3 1.5 1.5
Median  Terms of trade 5.0 4.8 52 5.2 55 5.5
GDP 0.3 0.4 0.4 0.4 0.5 0.6
Exchange rate 0.0 0.4 0.3 0.7 0.8 0.7

Average number of observations (years) for eacirgus 33. The basic model is an SVAR model

containing three variables — first difference ig Terms of Trade Index, first difference (log) reathange

rate and the first difference in (log) per capitBR; as well as an additional, exogenous varialiist f

difference in global (log) per capita GDP (at fixadlces). The identification assumptions are tinaicks

in per capita GDP and in the real exchange ratetlaffect the terms of trade, and the effect afxarhange

rate shock on GDP dissipates in the long term.
Table 3 presents a summary of the results of thectsral Forecast Error Variance
Decomposition obtained from separate estimationse&mh country. The table presents the
average for the advanced economies and for thdajeng economies. On average, terms of
trade shocks account for 15 percent of the variam&&DP and 16 percent of the variance in
the real exchange rate in the advanced econonftes §ayears), and for a slightly higher share

of GDP and RER variance in the developing economies

Table 3: Structural Forecast Error Variance Decompaition —
for the Advanced and Developing Economies.
Percentage of the variation that results from ToT Bocks, on average

After 1 After 2 After 3 After 5 After 10
year years years years years
19 advanced economies
GDP 5 9 13 15 16
Exchange rate 9 12 15 16 16
34 developing economies
GDP 8 13 15 17 17
Exchange rate 10 14 17 18 18

Average number of observations (years) is 38 ferativanced economies and 33 for the developing
economies. The basic model is an SVAR model cointgithree endogenous variables: change (log)

in the Terms of Trade Index, change (log) in the exchange rate and the change (log) in per capita
GDP, as well as an additional, exogenous varigidecentage change in global per capita GDP at
fixed prices. The identification assumptions aw g8hocks in per capita GDP and in the real exahang

rate do not affect the terms of trade, and thecefitan exchange rate shock on GDP dissipatéeein t

long term.



6.2 Tests of sensitivity to the basic model

Tables 4 and 5 present tests of sensitivity tdottmc model. Model 1 is the benchmark SVAR
model, the results of which appear in detail in|&ab, while the other three models are
differentiated from it:

Model 2 is estimated without the exogenous varialgkebal per-capita GDP.

Model 3 is a standard long-term SVAR model with tbkowing identification assumptions:
GDP shocks and RER shocks do not affect the tefrimade in the long run, and a shock in the
real exchange rate does not affect GDP in the tang

Model 4 is a standard long-term SVAR model with maogenous variables — GDP and real
exchange rate — and two exogenous variables: grofufiobal GDP and terms of trade; the
identification assumption in Model 4 is that shoakshe real exchange rate do not have a
prolonged effect on GDP.

Tables 4 and 5 detail the average response toeacgmt improvement in the terms of trade in
the advanced economies and the developing econoraggectively.

Table 4: Aggregate response of GDP, the RER and Td® a 5 percent increase in the
Terms of Trade Index
19 advanced economies, average, percent

Immediate After 1 After 2 After 3 After 5 After 10
year years years years years

Model 1  Terms of trade 5.0 5.5 5.2 5.2 5.5 5.6
GDP 0.2 0.5 0.5 0.4 0.6 0.7

Exchange rate 15 2.6 24 2.3 24 24

Model 2  Terms of trade 5.0 5.3 4.9 5.0 5.3 5.4
GDP 0.1 0.6 0.7 0.8 0.9 1.0

Exchange rate 1.7 2.6 2.5 2.5 2.6 2.6

Model 3  Terms of trade 5.0 5.7 5.7 5.9 6.1 6.3
GDP 0.0 0.2 0.2 0.2 0.3 0.4

Exchange rate 1.7 29 2.9 2.8 2.7 2.8

Model 4 Terms of trade 5.0 5.0 5.0 5.0 5.0 50
GDP 0.2 0.5 0.5 0.5 0.6 0.6

Exchange rate 14 2.3 2.3 2.2 2.2 2.2

Model 1 is an SVAR model containing three endogsneariables (terms of trade, per capita GDP
and real exchange rate) and one exogenous variglibal GDP. The identification assumptions are:
shocks in GDP and the exchange rate do not imnedgiaffect the terms of trade, and terms of trade
shocks do not have a permanent effect on GDP. Mddkffers from Model 1 in that it is estimated

without the exogenous variable (global per capitdPE Model 3 is a standard long-run SVAR model



with three endogenous variables (terms of trade,cppita GDP and real exchange rate) and one
exogenous variable (global GDP). Identificationuasptions: shocks in GDP and the exchange rate
do not affect the terms of trade in the long rurd a shock in the RER does not affect GDP in the
long run. Model 4 is a standard long-run SVAR modatéh two endogenous variables - per capita
GDP and the RER, and two exogenous variables aflwdr capita GDP and the terms of trade. The
identification assumption is that shocks in thd esahange rate do not affect GDP in the long run.

Results of the estimations for the advanced econoasi:

Model 2: The average response of GDP from periodards was significantly stronger than
in Model 1. The average response of the exchangeuvas similar to that obtained in Model 1.

Model 3: The average response of per capita GOPtewms of trade shock was significantly
weaker than that obtained in Model 1, and the mespmf the exchange rate was slightly
stronger.

Model 4 (in which we imposed a permanent improvenoérd percent in the terms of trade):
The response of per capita GDP and the real exehaatg to a permanent improvement of 5
percent in the terms of trade was similar to tlspo@se obtained in Modelq.

Table 5 presents a test of sensitivity to the tesaibtained for the 34 developing economies.
The results of the estimation obtained from Mod€bRAR without the exogenous variable —
global GDP) and Model 4 (in which the terms of &gaale an exogenous variable) are similar to
those obtained in Model 1. In Model 3 — standardjiterm SVAR model — a shock in the terms
of trade was found to trigger a stronger respon$eDP and the real exchange rate: GDP and
the RER increase in Period 5 by 1.3 percent ang&dent (compared with 0.5 percent and 1.4
percent, respectively in the basic model).

18 In all four models the average response of GDPguaater than in the median response, and pantigiita
Model 1 in which there was a substantial differebetveen the two.



Table 5: Test of sensitivity to the aggregate respse of GDP, the RER and ToTtoa 5
percent increase in the terms of trade index, accdmg to different models
Average for 34 developing economies, percent

Immediate  After 1 After 2 After 3 After 5 After 10
year years years years years

Model 1 Terms of trade 5.0 4.9 5.0 5.2 5.2 5.5
GDP 0.2 0.4 0.5 0.5 0.5 0.5

Exchange rate 0.5 0.8 1.0 1.3 1.5 1.5

Model 2 Terms of trade 5.0 4.9 4.9 5.2 5.2 5.4
GDP 0.3 0.5 0.6 0.6 0.6 0.6

Exchange rate 0.3 0.7 0.9 1.1 1.3 14

Model 3 Terms of trade 5.0 5.2 5.8 6.2 6.3 6.7
GDP 0.8 1.0 1.2 1.2 1.3 1.3

Exchange rate 0.9 1.5 1.7 2.0 2.2 2.3

Model 4 Terms of trade 5.0 5.0 5.0 5.0 5.0 5.0
GDP 0.2 0.4 0.4 0.4 0.4 0.4

Exchange rate 0.6 0.9 0.9 1.0 1.1 1.2

Average number of observations (years) for eacmtrgus 33. Model 1 is an SVAR model containing
three endogenous variables (terms of trade, petac&DP and real exchange rate) and one exogenous
variable (global GDP). The identification assump$i@re: shocks in GDP and the exchange rate do not
immediately affect the terms of trade, and termgaife shocks do not have a permanent effect on GDP
Model 2 differs from Model 1 in that it is estimdteithout the exogenous variable (global per capita
GDP). Model 3 is a standard long-run SVAR modehwitree endogenous variables (terms of trade, per
capita GDP and real exchange rate) and one exogemoiable (global GDP). Identification assumptions
shocks in GDP and the exchange rate do not affectetrms of trade in the long run, and a shockén t
exchange rate does not affect GDP in the longMadel 4 is a standard long-run SVAR model with two
endogenous variables - per capita GDP and thexehange rate, and two exogenous variables - growth
of global per capita GDP and the terms of trade iflentification assumption is that shocks in thal r
exchange rate do not have a prolonged effect on. GDP

Table 6 presents Error Variance Decomposition oédhdifferent structural models for the
advanced economies and for developing economiesleMd is the basic SVAR which
containing three endogenous variables (ToT, peita&@DP and RER) and one exogenous

variable - global GDP per capita. The identificatmssumptions are: shocks in GDP or shock

in RER do not immediately affect the ToT, and Téibcks do not have a permanent effect on
GDP. Model 2 differs from Model 1 by excluding tegogenous variable - global GDP per

capita. Model 3 is a long-run SVAR model with tleeree endogenous and exogenous variables

as model 1. The identification assumptions areckhw GDP or shock in RER do not affects
the ToT in the long run, and a shock in the RERsda# affect GDP in the long run.



In the advanced economies, the variance in GDPuaittible to terms of trade shocks ranges
from 13 percent (in the model without the exogenaargable) to 18 percent (in the long-term
model), and the variance of the exchange ratebattible to the same shocks is in a narrow
range of between 15 percent and 18 percent (afteats).

In developing economies: the terms of trade shackeunt for approximately 17 percent of the
variance in GDP and 18 percent of the variancherréal exchange rate. However, in Model 3
(long-run SVAR) the terms of trade shocks were tbtmaccount for a much greater share of
the variance in GDP — 27 percent.

Table 6: Structural Forecast Error Variance Decompgaition
Different models, average, percent

19 advanced economies 34 developing economies

After 1 After 3 After 5 After 1 After 3 After 5

year years years year years years
Model 1 GDP 5 13 15 8 15 17
Exchange rate 9 15 16 10 17 18
Model 2 GDP 5 12 13 9 15 16
Exchange rate 10 15 15 10 17 18
Model 3 GDP 7 16 18 21 26 27
Exchange rate 12 17 18 16 21 22

Model 1 is the SVAR model SVAR model containingethirendogenous variables (terms of trade, per
capita GDP and real exchange rate) and one exogewatiable (global per capita GDP). The
identification assumptions are: shocks in GDP &edeixchange rate do not immediately affect thegerm
of trade, and terms of trade shocks do not hawwrmanent effect on GDP. Model 2 differs from Model
1in that it is estimated without the exogenousalde (global per capita GDP). Model 3 is a staddar
long-run SVAR model with three endogenous varialtiesns of trade, per capita GDP and real exchange
rate) and one exogenous variable (global GDP).tifilgation assumptions: shocks in GDP and the
exchange rate do not affect the terms of tradberidng run, and a shock in the exchange rate miates
affect GDP in the long run.

7. Effect of terms of trade shocks on the currerdiccount surplus

Harberger-Laursen-Metzler posited that improvethgeof trade will lead to an increase in the
current account surplus. To examine this hypothese ran an SVAR model with three
independent variables: the percentage change teiims of trade index, the percentage change
in per capita GDP and theurrent account surplus (in percentage GDP). The identification
assumptions are that the terms of trade are exogettterefore GDP shocks and shocks in the
current account surplus do not immediately affbetterms of trade, and that the effect of a
shock in the current account surplus on GDP disasga the long run.



The model is similar to Model 2 that we estimatadhe previous section, except that we
substituted the variable RER with the variablewpsis in the current account (in percentage
GDP). In practice, the model estimated here is atna@ntical to the model estimated by Otto
(2003), except that here the current account ssirpplaces the surplus in the goods and
services accourif. As explained by Otto (2003), shocks in the goadd services account
surplus will not affect GDP in the long term, sirthe surplus in the goods and services account
(in terms of GDP) is stationary, whereas per capi® is not stationary. (The GDP growth is
stationary.)

The model was estimated for 23 OECD countfi@smd 76 non-OECD countriés,with a
sequence of data for 20 years or more (for eacheothree variables: TOT, CA Surplus and
GDP) for each country. We have data for the curaeebunt surplus for 1980 onwards (data
from the IMP?), so that the maximum estimation period is frorBA ¢hrough 2015.

Tables 7 and 8 present the model results. The astimresults confirm the Harberger-Laursen-
Metzler hypothesis in which an improvement in terts of trade leads to an increase in the
current account surplus. A five percent improvenerthe terms of trade (in step_0) triggered
an increase of 0.6 percent GDP in the current adcswrplus of the OECD countries (OECD

average in step_1) and an increase of 0.7 percBft i@ the current account surplus of the
developing economies (non-OECD in step_1). The awpment in the terms of trade led to a
prolonged increase of the current account surpidsaDP in both the advanced and developing
economies.

Imposing no quantitative change in imports and espa 5 percent improvement in the terms
of trade should increases the current account ssiff@s a proportion of GDP) by 5 percent

19 Use of the current account surplus (in percen@@P) instead of the goods and services accoungased the
sample and relieved us of the need to convertuhdiss in dollar terms to surplus in terms of petege GDP.
Notably, Otto’s model (2003) estimated 40 develgpeconomies between 1960 and 1997 and 15 OECD
countries between 1960 and 1996 (World Bank détt).s per capita GDP was measured as the ratiomwinal
per capita GDP to the import prices index. We ysexdcapita GDP at fixed prices (GDP prices).

20 Australia, Belgium, Canada, Denmark, Finland, Genm Great Britain, Greece, Hungary, Iceland, hdla
Israel, Japan, Netherlands, New Zealand, Norwagnep South Korea, Spain, Sweden, Turkey, and a.U

21 Algeria, Angola, Argentina, Bangladesh, Benin,iial, Botswana, Brazil, Burkina Fasso, Burundi, Eaerde,
Cameroon, Central African Republic, Chad, Colomklamoros, Congo, Democratic Republic of the Congo,
Costa Rica, Dominican Republic, Ecuador, EgypG&llador, Equatorial Guinea, Eritrea, Ethiopiai, Habon,
Gambia, Ghana, Guatemala, Guinea, Guinea-Bissaudwas, Hong Kong, India, Indonesia, Jordan, Kenya,
Lesotho, Madagascar, Malawi, Malaysia, Mali, Maamif, Mauritius, Morocco, Mozambique, Namibia,
Nicaragua, Niger, Nigeria, Pakistan, Panama, ParagReru, Philippines, Ruanda, Senegal, Seychelles,
Singapore, South Africa, Sri Lanka, Sudan, Swadildianzania, Thailand, Togo, Trinidad and Tobagmidia,
Uganda, Uruguay, Venezuela, Zambia and Zimbabwe.

22 BCA_NGDPD - Current account balance percent of GRIP.



multiplied by half the weight of trade in GBPTrade as a percentage of GDP in the sample
(between 1980 and 2015) was 69 percent on aveoagieef OECD countries and 79 percent for
the other countries. Without any quantitative cleamgmports and exports, the current account
surplus was therefore expected to increase by@peGDP in the developing economies and
by 1.7 percent GDP in the advanced (OECD) econqrareaverage. In practice, the average
increase in the current account surplus was j@p8rcent GDP in the developing economies
and 0.7 percent GDP in the advanced economies @tdpfollows that the behavioral response
of the economy to terms of trade shocks (incre&semports and decrease of exports) offset
about half of the increase in the current accourglss.

Table 7A: Aggregate response of GDP and CAto a 5%crease in the ToT index
Average for 23 advanced economies and average fd developing economies, percent

Immediate After 1 After 2 After 3 After5  After 10
year years years years years

Terms of trade 5.0 4.9 4.4 45 4.8 5.0

23 advanced g 0.1 06 0.9 0.9 1.0 0.8

economies

Current account 0.4 0.6 0.7 0.7 0.6 0.5
76 Terms of trade 5.0 4.5 4.3 4.4 4.6 4.7

developing GDP 0.2 0.4 0.5 0.5 0.6 0.6
economies Current account 0.4 0.7 0.9 0.9 0.9 1.0

Table 7B: Aggregate response of GDP and CA to a 5%crease in the ToT index
Median for 23 advanced economies and median for @&veloping economies, percent

Immediate After 1 After 2 After 3 After5  After 10
year years years years years
Terms of trade 5.0 4.9 4.2 4.3 4.5 4.4
23 advanced GDP 0.1 0.4 0.4 0.4 0.6 1.0
economies
Current account 0.3 0.6 0.5 0.4 0.3 0.2
76 Terms of trade 5.0 4.5 4.0 4.2 4.5 4.3
developing GDP 0.1 0.3 0.4 0.4 0.4 0.5
ECONOMIES - \rrent account 0.3 0.4 0.6 0.6 0.6 0.6

The aggregate response from the SVAR model contithiree endogenous variables - percentage change
in the Terms of Trade Index, percentage changeeincppita GDP and the current account surplus (in
percentage GDP). The identification assumptionstereshocks in GDP and in the current accountigsirp

do not immediately affect the terms of trade, amal éffect of a shock in the current account surplus
GDP dissipates in the long term.

23 For example, when imports and exports accounb@opercent of GDP (so that trade accounts for H¥ognt
of GDP), and the terms of trade increase by 5 pertlee current account surplus increases by 2&epe GDP
(0.05x 0.5 = 0.0025). This is assuming that themoi quantitative change in imports and exports.



Table 8 shows that the terms of trade shocks ateduor 14 percent of the variance in the
current account surplus in the advanced economi4 2 percent in the developing economies
(average). This contrasts with 20 percent and 1&epé, respectively, according to Otto’s study
(2003).

We estimated an additional SVAR model that diffefredh the model presented in tables 7 and
8 only by adding one additional, exogenous, vaeiabthe rate of growth of global GDP. The
results of this model appear in the Appendix.

Table 8A: Structural Forecast Error Variance Decomposition
Average for 23 advanced economies and 76 developiegonomies, percent

After 1 After 2 After 3 After 5 After 10

year years years years years
23 Terms of trade 100 96 93 91 920
advanced GDP 6 11 13 14 14
economies Current account 10 11 12 12 12
76 Terms of trade 100 93 88 86 86
developing GDP 6 10 11 12 12
economies Current account 11 14 15 16 16

Table 8B: Structural Forecast Error Variance Decompsition
Median for 23 advanced economies and 76 developiegonomies, percent

After 1 After 2 After 3 After 5 After 10

year years years years years
23 Terms of trade 100 98 93 92 90
advanced GDP 4 9 11 12 12
economies Current account 3 7 8 8 8
76 Terms of trade 100 95 90 89 88
developing GDP 3 7 9 10 9
economies Current account 5 8 10 10 10

Variance decomposition after a 5 percent shockéntérms of trade in the SVAR model containing
three endogenous variables: terms of trade, péiacaPP, and current account surplus (in percentage
GDP). The identification assumptions are that sedokGDP and to the current account surplus do
not immediately affect the terms of trade, andeffect of a shock in the current account surplus on
GDP dissipates in the long term.



8. Summary

This study examined the effect of terms of tradeckk on the GDP and on the real exchange
rate using a Structural Vector Auto Regression (BYAnodel. The model contains three
variables — the terms of trade, the real exchaatgeand per capita GDP — and one additional,
exogenous variable: the growth of world GDP. Theibeodel assumes that the terms of trade
are exogenous to the economy and that a shocle iredl exchange rate does not permanently
affect per capita GDP. The results of the estimatizow that terms of trade shocks account for
a substantial share of variance in GDP and inghkaxchange rate: in the advanced economies
these shocks accounted for 15 percent of the \aienGDP and 16 percent of the variance in
the real exchange rate, whereas in the develomogagnies they accounted for 17 percent of
the variance in GDP and 18 percent of the variamtiee RER. The terms of trade shocks had
a high degree of persistence; they had a prolonged effect on GDP and on the exchange rate, and

in this they more closely resemble supply shocéa ttemand shocks: A5 percent improvement
in the terms of trade led, after 5 years, to ameggge 0.6 percent increase in GDP in the OECD
countries, and 0.5 percent increase in the GDRevtleveloping economies. After 5 years the
shock triggered aggregate appreciation in theexethange rate of 2.4 percent in the advanced
economies and 1.4 percent in the developing (hoG{@Economies.

We also examine somewhat different assumptionsstiacks in GDP and in the exchange rate
did not affect the terms of trade in the long rad ¢hat an exchange rate shock does not affect
GDP in the long run, and allowed changes in theseof trade also simultaneously effect the
GDP and the real exchange rate, we found thatettmest of trade shocks account for a much
larger share of variance in the GDP of the develppiconomies — 27 percent. For the advanced
economies, the change in assumptions did not stgnity change the results.

We also reviewed the effect of terms of trade shawk the current account surplus. For this
purpose, we estimated an SVAR model similar to giadtto (2003), which contained three
independent variables — the terms of trade, patac&@DP and the current account surplus (in
percentage GDP), and the identification assumptoeghat the terms of trade are exogenous
and the effect of a shock in the current accourplas on GDP dissipates in the long term. We
found support for the assertion of Harber-LaurseetzlMr according to which an improvement
in the terms of trade leads to an increase indineent account surplus, notwithstanding that the
terms of trade shocks were found to be persistdér@.behavioral response (increase of imports
and/or decrease of exports) offset about a hatfi@fcontribution made by the terms of trade
shock to increasing the current account surplus.
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