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ABSTRACT

The cross-correlation function between terms of trade and trade balance has been found to resemble a pattern that is labeled the S-Curve. Support for this pattern has been provided for developed and less developed countries by previous research. This paper investigates the S-Curve for ten emerging economies and provides further support for the S-Curve using monthly trade data since these countries initiated market reforms.

JEL Classification: F30
I. Introduction

The relationship between the trade balance and terms of trade or the trade balance and the real exchange rate continues to be of substantial interest in trade literature and by policy makers. There are three distinct method of investigating the link between the trade balance and real exchange rate or terms of trade that includes testing the Marshall-Lerner condition, the J-Curve, and the S-Curve. 
The Marshall-Lerner condition is an indirect method of assessing the effectiveness of devaluation in improving the trade balance. It asserts that as long as the import and export demand elasticities add up to more than unity, a decline in terms of trade or a real devaluation will have favorable impact on the trade balance. While a seminal work by Houthakker and Magee (1969) used standard econometric methods in estimating the import and export demand elasticities, more recent studies such as Rose (1990), Bahmani-Oskooee and Niroomand (1998), Bahmani-Oskooee and Kara (2005) have relied upon cointegration analysis and estimated the elasticities for different countries (developed as well as less developed). 
The above studies have shown that the Marshall-Lerner condition is satisfied in most countries. However, there have been circumstances under which the trade balance has continued to deteriorate despite the fact that the Marshall-Lerner condition is satisfied. See Magee (1973), Junz and Rhomberg (1973), Meade (1988), Bahmani-Oskooee (1985), and Rose and Yellen (1989) for examples. Given that the Marshall-Lerner condition is a long-run condition, this occurrence shifted the emphasis to the short-run dynamics that traced the post-devaluation time-path of trade balance to the widely known concept of the J-Curve. The argument put forward by researchers is that there are adjustment lags between the time that a currency is devalued and the response of the trade balance. Thus, a short-run deterioration is consistent with a long run improvement in trade balance and seems like a necessary feature of devaluation. For an extensive review of the literature see Bahmani-Oskooee and Ratha (2004).

More recently another body in the literature has emerged which concentrates on analyzing the cross-correlation function between the trade balance and the terms of trade.  Using cross-correlation function, Backus et al. (1994) were the first to show that the trade balance is negatively correlated with current and future movements in the terms of trade but positively correlated with past movements. They labeled this finding for OECD countries the S-Curve because of the asymmetric shape of the underlying cross-correlation function. Following the same logic and analysis, Senhadji (1998) investigated the pattern for thirty Less Developed Countries and recovered the same empirical regularity in most cases. An important question we address in this paper is that, given the evidence for developed and less developed countries, whether a similar S-pattern could be observed for emerging economies as well. Evidence supporting such a pattern would suggest that similar dynamic, general equilibrium models could also be applied to these economies. Besides the general interest on the topic among policy circles, studying the link between the terms of trade and the balance of trade for emerging economies is quite important for several other reasons as well. 

First, these new emerging markets of Europe have had a big surge in their trade flows since the beginning of markets reforms starting early 1990s. At the beginning, real exchange rates initially appreciated in all these economies. During the initial years of the transition, the key economic goal was to achieve a stable inflation environment, instead of competitiveness, because the elimination of government restrictions in general and trade liberalization measures in particular, increased aggregate demand, putting pressure on prices. Bahmani-Oskooee and Kutan (2007) find that over time, competitiveness, measured by terms of trade fluctuations, has played a much more important role as inflation was controlled and price convergence with the EU is achieved.  Some countries undertook a series of official devaluations, while others have switched to more flexible exchange rate policies.
 Over the years, there has been a significant increase in trade flows, particularly to the EU. An important question is then whether there has been a significant link between the movements in the terms of trade and the trade balance during this time period. 
Second, these economies are relatively small open economies, relying heavily on export revenues in their catching-up efforts with the EU. On May 2004, among our sample countries, Cyprus, the Czech Republic, Hungary, Poland, and the Slovak Republic, joined the European Union (EU). Bulgaria, Croatia, Romania and Turkey are the candidate countries. Russia has also been transforming her economy significantly and may apply for an EU membership in the future. Thus, real economic convergence towards the EU standards is the ultimate objective of their economic integration decision with the EU.  Fluctuations in export revenues due to adverse term of trade changes may delay the real convergence process, putting a stronger pressure on the real sector of the economy, hurting competitiveness and ongoing restructuring efforts. 

The rest of the paper is organized as follows: A review of the S-Curve literature is provided in Section II. The data, definitions, and the cross-correlation functions between terms of trade and trade balance are presented in Section III, followed by concluding remarks and suggestions for future research in Section IV. 

II: Review of Related Literature

Backus, et al. (1994) develop a two-country stochastic growth model to study the properties of the short term movements in the trade balance and the terms of trade in some OECD countries. They propose a dynamic general equilibrium model in which both the trade balance and terms of trade are endogenous.  Their model produces an interesting pattern, called the S-curve, describing the relationship between the trade balance and terms of trade in the short run. It is called the S-curve because it resembles the letter S. According to the S-curve model, a negative correlation exists between the trade balance and current and future movements in the terms of trade but a positive correlation with past movements. This S-curve link between the two variables depends heavily on the two key sources of economic fluctuations, namely, productivity and government purchases shocks. For example, a one-time positive productivity shock, which is assumed to be persistent, results in an increase in output and improvement in terms of trade. This productivity shock raises consumption spending but less than output. 
However, investment spending rises temporarily by more than consumption as capital is moved to its most productive location. Consumption and investment together increase more than output; as a result, a deficit in the trade balance occurs initially.  Over time, however, the temporary boom in investment spending slows down and the trade deficit hence turns into a surplus.  This response produces a pattern, resembling an S-curve, tracing the short-run dynamics of trade balance and terms of trade. Backus et. al (1994) test their model for 11 OECD countries and find that the trade balance is negatively correlated with current and future movements in the terms of trade but positively correlated with past movements. However, they find a relatively weak evidence for the S-curve for Austria, and Canada and the United States. 

Given the evidence for the OECD countries, a natural question to ask is whether this S-curve may characterize the short run movements between the trade balance and terms of trade for less developing economies. Senhadji (1998) takes up this issue for 30 less developed countries (LDCs). He develops an international real business cycle theory model which departs from a small country assumption by assuming a downward sloping export demand function.  His model builds upon a stochastic growth model of an open economy which faces productivity shocks as well shocks to trade partner’s income. The theoretical model is calibrated to investigate the link between the terms of trade and the balance of trade for LDCs under different parameter values for productivity and income shocks. The model is shown to replicate the S-curve for LDCs as well. Like in Backus et al. (1994), in Senhadji’s (1998) model, productivity shocks are shown to be critical in producing the S-curve.

 
In a more recent paper, Bahmani-Oskooee and Ratha (2007a) wonder whether the rather weak S-curve evidence found for the United States and other countries in Backus et al. (1994) is related to the aggregation of the data. They argue that aggregation could not allow us to observe all of the fluctuations observed in bilateral trade flows variables  because of the smoothing out effects as a country’s terms of trade or the trade balance could be weakening with one trading partner but becoming stronger with another. To deal with this issue, they estimate S-curves between the United States and her 24 trading partners.  Initially, they present S-curves based on United States aggregate trade data and the results confirm the evidence reported in Backus et. al (1994) that suggests a weak, at best, evidence for the S-curve. However, data based on disaggregated or bilateral trade variables show much better support.  This disaggregation approach has received further support by Bahmani-Oskooee and Ratha (2007b) when they carry out the S-curve analysis between Japan and her trading partners. 
There have not been many studies investigating the link between terms of trade and the trade balance for the emerging economies of Europe. To our best knowledge, there have been only three but indirect studies. Kemme and Teng (2000) provide evidence on the impact of real exchange rate misalignments on exports performance. They find that the misalignments tend to reduce export growth in Poland. Égert and Morales-Zumaquero (2005) investigate the impact of nominal exchange rate volatility on export flows in ten Central and Eastern European transition economies. They find that higher exchange rate volatility hurts export performance and the negative effects of exchange rate volatility vary across countries. Bahmani-Oskooee and Kutan (2007) test the J-Curve hypothesis for 11 European emerging and find support for the J-Curve hypothesis in only three of the 11 countries, i.e., Bulgaria, Croatia and Russia. While in many of the countries real depreciation had short-run effect, the short-run effects did not last into the long run. 
III. Data, Definitions and the Cross-Correlation Functions
Monthly data, spanning from 1990M1 to 2005M6 in most cases, is used to compute the cross correlation functions. The sample comprises of Bulgaria (1995M1: 2004M6),  Croatia (1992M1: 2005M6), Cyprus (1990M1: 2005M6), Czech Republic (1993M1: 2005M6), Hungary (1990M1: 2005M6), Poland (1990M1: 2005M6), Romania (1991M1: 2005M6), Russia (1993M11: 2005M6), Slovac (1993M1: 2005M6), and Turkey (1990M1: 2005M6). All data are collected from the International Financial Statistics of the International Monetary Fund (CD-ROM).
Following the practice in the literature, terms of trade is defined as the price of imports relative to the price of exports. For emerging markets no such data is available on a monthly basis. Therefore, following Bahmani-Oskooee and Ratha (2007a) the inverse of the real effective exchange rate is used as a proxy. Backus et al. (1994) define trade-balance as net-exports relative to GDP. Again, in the absence of monthly data on GDP, real trade balance is defined as net exports deflated by the CPI.  The series are all detrended using the Hodrick-Prescott Filter.  Figure 1 reports the results.
 
Figure 1 goes about here
A graphical inspection of the cross-correlation functions in Figure 1 indicates that the support for the S-Curve is strong in cases of Bulgaria, Croatia, Poland, Slovac, weak in cases of the Czech Republic, Hungary, and Turkey. There seems to be no support in cases of Cyprus, Romania, and Russia. Certainly all these economies in our sample have experienced significant productivity shocks due to restructuring, including the Balassa-Samuelson type effects, so that the lack of productivity shocks cannot be the explanation for not detecting the S-Curve.
 A more plausible explanation is the aggregation bias. Despite this, however, evidence indicates that, in the majority of the cases, we have strong or marginal evidence for the S-curve, suggesting that these models developed either in the Backus, et al. (1994) for developed countries or in Senhadji (1998) for less developed countries may also be applicable to many emerging economies.  More importantly, terms of trade fluctuations in seven countries seem to have a predictable pattern with respect to the movements in the trade of balance. Policymakers in emerging countries may hence learn useful lessons from the experience of developed and less developed countries where a similar dynamic link between the terms of trade and the balance trade has been taking place.
IV. Concluding Remarks

Backus et al. (1994) found that the cross-correlation function between terms of trade and trade balance resembles a horizontal S-Curve and labeled this finding the S-Curve. Senhadji (1998) confirms this pattern for a set of developing countries. We contribute to this literature by adding further support for this pattern from the emerging market economies. In particular, we find strong evidence of an S-Curve in cases of Bulgaria, Croatia, Poland, and Slovac; weak evidence in cases of the Czech Republic, Hungary, and Turkey and  no support in cases of Cyprus, Romania, and Russia.

It is worth noting that empirical regularities based on aggregate trade data may be biased since aggregation can potentially suppress some of the patterns observed in trade at the bilateral levels. Indeed, by employing bilateral trade data, Bahmani-Oskooee and Ratha (2006a & 2006b) came up with excellent support for the S-Curve for US and Japan.  A similar exercise in cases of emerging market economies is likely to bring in further support for the posited pattern. Of course, this claim cannot be substantiated until the trade data between each emerging economy and her trading partners become available. In addition, future research should test the applicability of the dynamic models developed in Backus et al. (1994) and Senhadji (1998) to emerging markets in a more formal way. 
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Figure 1: The Cross-Correlation Functions
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� . For a comprehensive review of the development in exchange rate policies in these economies, see Kočenda and Valachy (2005).


� For a detailed method of producing cross-correlation functions and the graphs see Bahmani-Oskooee and Ratha (2007b).


� For a discussion of productivity and related issues in these economies, see, among others, Égert, et.al. (2002) and Dobrinsky (2003).
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