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Abstract

Previous analytical models focused on the effects of the real exchange rate (RER) and the RER volatility on Chinese aggregate exports. An important and related variable, the RER misalignment, has been hitherto omitted from the analysis, yet this has been an issue of paramount importance facing not only China but also the rest of the world. This paper makes the first attempt, using both the theoretical and the empirical models, to examine the impacts of the RER misalignment on China. The theoretical model reveals that some industries exporting to particular countries may lose, while others may gain, from a reduction in the RER misalignment. Using the SUR methodology coupled with the disaggregate panel data, we able to demonstrate the different cross-industry and cross-country effects on Chinese manufacturing exports. The empirical results confirm our theoretical propositions. Our analysis shows that China may not lose from a decision to revalue its RMB against the US dollar because the negative impacts of the revaluation, and its accompanying effects on the RER volatility, if any, on the exports, may be diluted by the positive impacts attributing to a reduction in the RER misalignment or distortion on the Chinese exports.
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1. Introduction

Should China revalue its Renminbi (RMB) pegged exchange rate in view of the current allegation by the US and the rest of the world (ROW) that China is threatening a global recovery because of the persistent undervaluation of the RMB against the US dollar and other foreign currencies? This question is posed as a result of the perceptions that the falling RMB exchange rate is hurting the rest of the world’s exports and tilting the US balance of trade, and hence China’s failure to revalue its RMB against the dollar is fast becoming an explosive global problem (Garten 2003). There has been, however, little research, if any, on how the falling RMB and its perceived undervaluation could affect China. Yet this is a pertinent question because if a revaluation of the Chinese RMB against the dollar would seriously harm China’s export performance and economic growth, and if this is not rectified, then China would be reluctant to change its current pegged exchange rate regime and the problem that has currently obsessed the world would remain unresolved. 

This paper aims to address the above, particularly how China’s manufacturing export performance may be affected by the RMB real exchange rate (RER) revaluation. The management of RER commonly involves at least three parameters: adjustment of the RER, the RER risk or volatility, as well as the RER misalignment (see Sekkat and Varoudakis 2000). These and other crucial variables, which may impinge on China’s export performance, will be examined in our study. Intuitively, following a change in China’s exchange rate regime, an appreciation of the RMB exchange rate against the foreign currencies may hurt Chinese exports, but the associated impacts of the RER volatility and the RER misalignment on its exports are not well understood. This study aims to bridge this gap. Other issues, for example, how a change from the pegged exchange rate to a more flexible regime could potentially affect China’s exports, will also be explored in this paper. 

There has been a large body of literature devoting to the study of the effects of RER volatility on international trade (e.g. Gagnon 1993; Bacchetta and Wincoop 2000; and Sauer and Bohara 2001). Previous studies mainly focused on the developed OECD countries using the aggregate export time-series data (e.g. Cushman 1983; Koray and Lastrapes 1989; Viaene 1992; Arize 1995; Gopinath et al 1998; and Lee 1999). Relatively little research, however, has been directed to addressing the issue of RER misalignment, which could be very serious in some of the developing countries (Chou and Shih 1998; Bleaney and Greenaway 2001; Zhang 2001). There has been a paucity of both theoretical and empirical studies on the effects of RER misalignment and RER volatility on Chinese manufacturing exports. In the case of China, a previous study focused on the impacts of RER volatility on the aggregate Chinese exports (Chou 2000).

In what follows, we first develop a theoretical model which can be used to relate RER misalignment and RER volatility generally to a country’s exports under a pegged exchange rate regime. Since export performance could be influenced by the different levels of risk aversion attached to the different types of industrial sectors (see Dellas and Zilberfarb 1993), the sectors’ attitude to risk is accounted for in our model. The assumption of pegged exchange rate is subsequently relaxed to allow for a flexible regime. This is important given that China is already under strong international pressure to revalue its RMB or to pursue a more flexible exchange rate regime, especially after its successful accession to the WTO. We then develop an empirical model which supplements and tests the robustness of our theoretical model. The empirical model allows us to predict, in the event of a readjustment of China’s existing exchange rate regime, the impacts of the RMB revaluation on its RER misalignment parameter, as well as the impacts of the changes in the RER and the exchange rate volatility due to the readjustment or revaluation on China’s manufacturing exports. 

For the data analysis, we use the Seemingly Unrelated Regression (SUR) technique, which involves estimating the effects of the independent variables in a system of equations. We will show in this paper that this technique may be more efficient than the OLS methodology. The SUR method is also more appropriate for our empirical analysis than the fixed-effect panel data model because we need to allow the coefficients to vary across the countries under study, whereas the coefficients will be pegged across the different countries in the case of the fixed-effect model. In this paper, the disaggregate manufacturing exports data up to the SITC (Standard International Trade Code) three digits level are used for the regression analysis.

Our theoretical model shows that the effects of the RER misalignment and the RER volatility on China’s manufacturing exports can be positive or negative, depending on the magnitude of the industry’s attitude to risk as well as the differences in the country characteristics. Our empirical results seem to verify this. The empirical model shows that China’s RER misalignment may be seen as a distortion, which generally exerts negative impacts on China’s export performance. Our empirical model can also be used to simulate if an anticipated revaluation of the RMB, facilitated for instance by a reform, would be beneficial to China. The results estimated from a sample of industries show that China may not necessarily lose upon implementation of the reform, in contrast to popular belief.
2. The Theoretical Framework

In this section, we examine how exports of a country can be affected by RER misalignment, RER risks as well as other relevant variables. Extending Barkoulas et al (2002), we treat price of export denominated in importing country’s currency as an endogenous variable, which will be affected by optimal decision of importing country. Similar to Bleaney and Fielding (2002)’s specification of the utility function, the government of the importing country maximizes the utility function:
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where 
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 is equilibrium output. Because 
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 (a country characteristic) is positive, this utility function is characterized by inflationary bias. 
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 determines the relative weight given to output maximization rather than price stability. The government maximizes equation (1) subject to an open economy expectations-augmented Philips curve equation, which is represented as:
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where 
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 is long run equilibrium RER which can be interpreted as a fundamental value, and 
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 is RER of importing country’s currency (an increase denotes appreciation), which can be expressed as:
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where
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 represents misalignment of RER with mean 
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 and RER volatility is represented by variance 
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 to maximize its utility function. Substituting equations (2) and (3) into (1), and differentiating with respect to
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, and setting the differential equal to zero, we obtain:
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Under rational expectation, the economic agents choose 
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 by taking expectations of equation (4), which yields:


[image: image21.wmf]m

abc

abk

p

p

t

e

t

+

+

=

-

1

  








(5)

where 
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. Substituting equation (5) into (4) gives:
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The optimal problem faced by the risk-averse exporter can be written as:
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In equation (7), 
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 denotes the coefficient of risk aversion. Following Barkoulas et al (2002), the exporter incurs a nonstochastic quadratic cost of production 
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We can derive the optimal export volume by solving the optimal problem. For risk-averse exporters:
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And in the case of risk-neutral exporters:
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Equation (9) implies that for exports of different commodities to one particularly country, a, b, c, and k (representing country characteristics) will be constant, and different 
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due to different industries’ attitudes to risk will generate varying effects of 
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 and 
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 on the exports (see also Dellas and Zilberfarb 1993). If 
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 is sufficiently large (more risk averse, as in some industries), then increases in 
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 or
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 will lead to decreases in exports. Conversely, if 
[image: image46.wmf]g

 is sufficiently small (towards risk neutrality, as in some other industries), then increases in 
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 or
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 could cause the exports to rise. Equation (9) also implies that for exports of a same commodity to different countries, a, b, c, and k will be different across countries, and in this case, the effects of 
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 and 
[image: image50.wmf]2

s

 on exports will be influenced by all these variables.

Hence, equation (9) shows that changes in 
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 or 
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 can increase or decrease exports, depending on the value of 
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 as well as the country characteristics. For instance, it points out, ceteris paribus, that a negative volatility regression coefficient reflects that the exporter tend to be risk-averse whereas a positive volatility coefficient implies that the exporter’s are less risk averse or risk neutral. In the case of risk-neutral exporters (equation 10) who tend to exhibit increasing profit expectation with risk, the effects of RER volatility and RER misalignment on exports are shown to be positive. However, the extents of these effects on exports are dependent on the size of the country characteristics.

We also conclude that whether or not export increases or decreases as 
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 or
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 increases is largely an empirical question (since one cannot readily observe an industry’s level of risk-aversion and country characteristics). We merely attempt to provide a logical explanation using a theoretical model why the sign of volatility and misalignment coefficients can be positive, as rightly verified to be so in some previous empirical studies as well as this study.
 

3. The Empirical Model

Our estimated regression equations are of the form:
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where 
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 in year 
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, and 
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 is the error component. Our empirical equation takes the form of an import demand model similar to Cushman (1983) and Sekkat and Varoudakis (2000).

As in previous studies, 
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 is commonly used to represent the relative price or a measure of China’s price competitiveness over country 
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. If the relative price (in terms of RMB per foreign currency unit) increases, or Chinese RMB depreciates, the demand for exports would increase, so 
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 is expected to be positive. 
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 is also expected to be positive since Chinese manufacturing exports would rise with foreign income. 
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, however, could be positive or negative, depending, as shown in our theoretical model, on the size of the cross-commodity risk-aversion parameter and the cross-country characteristics. In the case of developed countries, the reported results for 
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 were often mixed or inconclusive (Lee 1999). Chou (2000) has provided a study of the effects of the RER volatility on China total exports. Using the time series and the aggregate SITC export data (segregated by manufacturing exports, non manufacturing export, and total exports), 
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 were reported to be negative.

In our empirical model, 
[image: image81.wmf]i

q

 is expected to be negative since the RER misalignment may be construed as a policy distortion. For example, mismanagement of economic policies, including exchange rate policies, can lead to RER misalignment, which can be damaging to economic performance. Negative coefficients for 
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 have been reported in previous studies (see for example Sekkat and Varoudakis 2000; Ghura and Grennes 1993; and Edwards 1988). 

In our empirical analysis, the independent variables 
[image: image83.wmf]Y

, 
[image: image84.wmf]q

, 
[image: image85.wmf]V

, and 
[image: image86.wmf]Mis

 are derived as follows. 
[image: image87.wmf]Y

 is obtained by deflating the GDP of each importing country by its GDP deflator. 
[image: image88.wmf]q

 is expressed in terms of the Chinese RMB RER with respect to country 
[image: image89.wmf]i

, and is represented by the conventional relationship: 
[image: image90.wmf]/

fd

qepp

=

, where 
[image: image91.wmf]e

 is the Chinese RMB nominal price per unit of a foreign currency, 
[image: image92.wmf]f

p

 is the foreign CPI, and 
[image: image93.wmf]d

p
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. The variable V is generated by the GARCH(1,1) procedure: 
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The derivation of the RER misalignment variable, 
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, may be elaborated as follows. In theory, RER misalignment is represented by the relation (see for example, Hinke and Montiel 1999): 


[image: image96.wmf]*

ttt

Misqq

=-

 









          (13)

where 
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where the subscript 0 denotes the base period. The estimation of 
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 involves the identification of a base period, during which PPP holds and uses the subsequent movements of relative prices to estimate the base period’s exchange rate to obtain the new estimate of 
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. It is not easy to identify an appropriate base year, and one way to overcome this is to use the long run average of past relative exchange rates and prices as the benchmark for estimating the long run equilibrium RER (see Ohno 1990; Chou and Shih 1998). The Balassa-Samuelson effect provides a theoretical justification for observing persistent long-term trend in the equilibrium RER (Hinke and Montiel 1999) .In this paper, we choose the period from 1981 to 1994 as the base period, in consistent with Chou and Shih (1998).
Our derivations of 
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 are in line with Hinke and Montiel (1999)’s measures of long run equilibrium RER and RER misalignment. However, in practice, the derived 
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 data cannot be applied directly to our regression equation (11) above because two of specified independent variables, 
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 To overcome this dilemma, we transform 
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 There are several advantages for this. First, the absolute form of 
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 will not detract from the original definition of RER misalignment, which has been expressed as the gap between the actual RER and some notion of a sustainable “equilibrium” RER. Second, the absolute measures enable us to gauge the magnitude of the distortion from its fundamental value rather than the direction of change. Third, the absolute values of 
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 permit the use of the log functional form, which is frequently used for regression purposes.
Prior to estimating
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, it is crucial to test the validity of the long run PPP. Similar to Chou and Shih (1998), for empirical purposes, we express the nominal exchange rates as:
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where the lower case letters denote logarithms and 
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 is the error term capturing deviations from PPP. If 
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 are found to be cointegrated, these variables then have a long run relationship.

The cointegration analysis begins with testing for the order of integration of the log of the nominal exchange rate and the relative price series. To achieve this, we perform the Augmented Dickey-Fuller (ADF) test. The cointegration relationship between the nominal exchange rate and the relative price is then tested via two steps using the Johansen procedure. Put it more technically, the first statistic tests the null that the number of the cointegrating vectors is less than or equal to 
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 against a general alternative, while the second statistic tests the null that the number of cointegrating vectors is 
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 against the specific alternative of 
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 cointegrating vectors. Both test statistics are likelihood ratio statistics with degrees of freedom equal to the number of restrictions (N - r), where N is the number of variables, but they do not follow a 
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 distribution, even in large samples. However, Johansen finds the asymptotic distribution of the constructed likelihood ratios, by applying some results of Brownian motion theory. The defined distribution is invariant with the particular model being estimated, unlike the ADF tests for cointegration.
4. The Data

We investigate, by using the panel data, China’s manufacturing exports to all the countries insofar as the systematic data series (the absence of empty cells) are available. The export destination countries (and their abbreviations) include Australia (Aus), Canada (Can), the United Kingdom (UK), Germany (Ger), France (Fra), Italy (Ita), Japan (Jap), Malaysia (Mal), Singapore (Sin), the United States (USA), and Thailand (Thl). The annual SITC three digits data on the Chinese manufacturing exports to these countries are obtained from International Economic Data Bank (IEDB), Canberra. Eight industries or commodities with the complete data series are selected, including SITC 541 (medicinal products), SITC 651 (textile yarn and thread), SITC 653 (woven textiles non-cotton), SITC 656 (textile products), SITC 851 (footwear), SITC 864 (watches and clocks), SITC 891 (sound recorders), and SITC 897 (jewelry).

The export data correspond to the total dollar value of the commodity exported, so we need to divide the export value by the relevant unit price in order to derive the export volume. We obtained the unit export prices from the DataStream. For the variable 
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, we collected the annual nominal GDP data denominated in its own currency and the GDP deflators from the DataStream. For
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, we construct the annual RER volatility by taking the average of the monthly volatility generated by GARCH(1,1). Finally the 
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 data series are derived using the process elucidated in the preceding section. 

5. The Regression Results

The results of the unit root tests for the nominal exchange rates and the relative prices are presented in Table 1. The results indicate that the log nominal exchange rates and the log relative price series are all
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, which denote integrated of order one. The results obtained by using the Johansen procedure in testing for cointegration on the same combinations of sample and exchange rates are reported in Table 2. Both max and trace statistic are reported, and they are compared with the critical values at the significance levels of 1% and 5% to check how many cointegrating vectors are significant. Starting with the max test and/or trace test results, the null hypothesis 
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 in Canada, Germany, France, Italy, Japan, the US, Singapore and Thailand. It thus supports long run PPP relationships for these countries. We exclude Australia, the UK and Malaysia from our subsequent analysis because long run PPP relationships do not hold for these countries. 

The RER misalignments of the RMB RER across the countries over the period 1978-1998 are presented in Table 3. The results show that Chinese RMB was very much overvalued prior to 1989, especially during the 1970s and early 1980s. The previous few attempts by the Central Government to depreciate its RMB have brought the RMB RER substantially closer to its equilibrium level. Our results are consistent with those of Zhang (2001).
 However, the Chinese RMB RER relative to each of the importing country’ currency has become increasingly undervalued in the 1990s. This implies that the current concern with the RMB distortion causing havoc to the world economy is not entirely without justification. The size of the real undervaluation of the RMB/USD exchange rate relative to the equilibrium RER is reported to be about 29.4% in 1998.
Our regression results are presented in Table 4. The results are derived using the maximum likelihood estimates (MLE), as aptly implied by our data and SUR regression results.
 The LM and LR tests show that the SUR regression methodology is indeed more efficient than the OLS methodology.
 Our empirical model is expected to have a reasonably high predictive power given the very high R2 estimates. Our coefficient estimates are generally significant and exhibit the correct signs. These also point to the robustness of the empirical model.

The estimated GDP coefficients are reported to be significant and positive. Chinese manufacturing exports are shown in general to be income elastic. Majority of the estimated RER coefficients also appear to be significant and positive. Since the RER is specified in Chinese domestic current per unit of the foreign currency, a rise in the RER implies a real depreciation and hence a positive impact on exports. The signs of the RER volatility coefficients can be positive or negative, consistent with our theoretical propositions. The RER volatility does not seem to exert a systematic negative influence on the individual manufacturing export performance, as in contrast to Chou (2000), which showed that China aggregate exports were adversely affected by the RER volatility. 

Most of the RER misalignment coefficients are reported to be negative. These are consistent with the results reported in previous studies (for example Sekkat and Varoudakis 2000; Bleaney and Greenaway 2001). There are few instances where our estimated RER misalignment coefficients exhibit positive sign. We may deduce generally that the RMB RER misalignment is indeed a distortion which exerts significant negative (but relatively small) influences on Chinese manufacturing exports. The exporters, on average, are therefore expected to gain from future attempts by China to reduce its RER misalignment by revaluing the RMB RER. The increasing undervaluation of the RMB, which has prevailed for a long time, could have resulted in significant losses of export opportunities for China.
6. The Reform: From Pegged to Flexible Exchange Rate Regime
In the case of flexible exchange rate regime, the optimal export volume for risk-averse exporter can be written as (see the Appendix for the derivation):
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where 
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The optimal export volume for risk-neutral exporter then becomes:
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A movement from pegged to flexible exchange rate regime (hereafter the reform) will lead to a rise in RER volatility (
[image: image134.wmf]2
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). Equation (17) indicates that, in the case of risk neutrality, a rise in 
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 will unambiguously cause the exports to increase. However, this is obviously not the case in the presence of risk aversion (equation 16): an increase in 
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 resulting from the reform may induce the exports to increase or decrease. The net effect of a rise in 
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 on Chinese manufacturing exports is therefore an empirical question. 

The reform will induce an adjustment of RER towards equilibrium. During the period of currency overvaluation (as in China during the early 1980s), the currency will devalue. Conversely, during the period of undervaluation (as in China now), the currency will revalue. An estimated regression function in the form of equation (11) can be used for purposes of simulation in order to estimate or predict the net impact of the reform on exports. If 
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 is initially negative (or currency overvaluation), the reform will raise 
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, and their net effect on exports could be simulated or estimated. If 
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 is positive (or undervaluation), the reform will lower 
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In this paper, for our empirical simulation, the combined impacts of the expected changes in the RER misalignment, the RER and the RER volatility on the Chinese manufacturing exports as a result of the reform are determined according to our estimated regression function. The results of our simulation, in the case of China’s RMB being undervalued, are summarized in Table 5. Table 5 shows that China is more likely to gain than lose from the reform. Judging from the statistics estimated for the 8 manufacturing commodity samples, the likelihood of winning is 20/35, comparing with that of losing (15/35). Though our sample is small and the sample mean may not accurately represent the population mean, our analysis, nevertheless, refutes the misconception that China hitherto refuses to revalue its RMB exchange rate or undertake the reform because the revaluation has had substantial adverse impact on its economic performance. Our simulation of the net impact of the reform using our estimated regression function reflects that the negative impact of the RMB RER appreciation coupled with the mixed effects of the increase in the RER volatility on China’s manufacturing exports appear to be sufficiently offset by the positive impact of the reduced RER misalignment or distortion.

7. Conclusions

Based on the theory of long run equilibrium RER, this paper estimates the PPP exchange rate and the resulting misalignment in China. Our study confirmed that China experienced persistent real RMB overvaluation during the pre-reform era. The RER misalignment had been reduced during the reform period when the RMB real exchange rate was artificially adjusted several times. In recent years, however, there has been a persistent real RMB undervaluation. The magnitude of the RMB/US RER misalignment estimated using the PPP methodology is reported to be in the range of 25-30 per cent relative to the actual RER over 1995 to 1998. 

Both the theoretical and the empirical models have been developed for assessing the impacts of the RMB RER, the RER misalignment, and the RER volatility on China’s manufacturing exports. The theoretical model shows that the RER volatility and the RER misalignment effects on China’s manufacturing exports can indeed be positive or negative, depending on the magnitude of the exporters’ risk aversion and the country characteristics. If the industry is less averse to risk or risk neutral, the effects of the changes in the RER misalignment or the RER volatility on the exports will be positive. Otherwise, the effects would be ambiguous. Our estimated coefficients of the RER volatility have exhibited both positive and negative signs. This is in contrast to the previous studies using the aggregate data. The estimated coefficients of the RER misalignment variable have also exhibited positive and negative signs, in line with our theory. However, our empirical analysis revealed that the signs of the estimated RER misalignment variables are predominantly negative, implying that RER misalignment may be seen as a distortion which generally exerts negative impacts on China’s export performance. 

A reduction of China’s RER misalignment can indeed be facilitated by a revaluation of the RMB against the US dollar. However, it is erroneous to deduce that the reform that reduces the RMB RER misalignment is good for China without looking at the concomitant effects of the changes in the RMB RER and the RMB RER volatility due to the reform on China’s exports. Our estimated regression function allows us to predict, via a simulation, if a revaluation of the RMB due to the reform would be beneficial to China. Using the results for a sample of eight manufacturing industries, we show that China appears unlikely to suffer as a result of the reform. As a matter of fact, the potential spillover benefits from China’s RMB revaluation to the rest of the world (by stimulating other countries’ exports for instance) should compel China to implement the reform. China may also gain as a result of higher global economic upturn facilitated by China’s exchange rate reform. In addition, the economic growth and investment for China may increase when the RER distortion is eliminated.
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Appendix

Under flexible exchange regime, the RER can be interpreted as the fundamental value 
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The government chooses 
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 to maximize its utility function. Substituting Eq. (A1) into Eq. (2), differentiating with respect to 
[image: image150.wmf]t

p

 and setting the differential equal to zero reveals that:
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Under rational expectation, the exporter choose 
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Substituting Eq. (A3) into Eq. (A2) gives
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The optimal problem faced by the risk-reverse exporter can be written as:
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where 
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Substituting Eq. (A4) into (A5), we can calculate 
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Solving the optimal problem, we can get the optimal export volume of risk-averse exporter:
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Similarly, we can the optimal export volume of risk-neutral exporter
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Table 1: Unit Root Test for Nominal Exchange Rate and Relative Prices.
	Nominal exchange rates
	ADF 
	PP 
	Relative prices
	ADF 
	PP 
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Notes: ADF denotes the Augmented Dickey-Fuller statistics. The critical values for 5% (1%) are –2.873 (-3.458). PP represents Phillips-Perron statistics. The critical values for 5% (1%) are –2.873 (-3.458).

Table 2: Results from Cointegration Tests
	Exchange rate
	Maximum  Eigenvalue
	Trace  Statistic
	

	
	
[image: image214.wmf]0:0

Hr

=

    
[image: image215.wmf]1

r

£



[image: image216.wmf]:1

Har

=

     
[image: image217.wmf]2

r

=


	
[image: image218.wmf]:0

Hr

=

      
[image: image219.wmf]1

r

£



[image: image220.wmf]:1

Hr

³

      
[image: image221.wmf]2

r

³


	Lag*

	 Australia
	9.99
	4.10
	14.09
	4.10
	2

	 Canada
	13.40
	7.45
	21.15
	7.45
	2

	 Germany
	18.19
	3.07
	21.26
	3.07
	2

	 France
	18.44
	4.10
	22.54
	4.10
	2

	 UK
	11.86
	5.24
	17.10
	4.47
	2

	 Italy
	19.48
	4.48
	23.96
	4.48
	2

	 Japan
	21.57
	3.53
	25.11
	3.53
	2

	 US
	15.01
	7.78
	22.79
	7.78
	2

	 Malaysia
	14.07
	4.02
	18.10
	4.02
	2

	 Singapore
	18.02
	5.38
	23.40
	5.38
	2

	 Thailand
	15.72
	3.85
	19.57
	3.85
	2

	Critical Values
	
	
	
	
	

	5 percent
	15.67
	9.24
	19.96
	9.24
	

	1 percent
	20.20
	12.97
	24.60
	12.97
	


Note: r denotes the number of cointergrating vectors: the critical values are for 5% level of significance. * denotes the lag order of VAR is chosen by the criterion of Akaike information criterion (AIC) and Schwarz criterion (SC).

Table 3: China’s RER Misalignment (RMB/Foreign currency)
	
	CAN
	GER
	FRA
	ITA
	JAP
	USA
	SIN
	THL

	1978
	-2.794
	-1.646
	-0.510
	-0.002
	-0.028
	-3.455
	-1.891
	-0.109

	1979
	-2.866
	-1.596
	-0.483
	-0.002
	-0.030
	-3.432
	-1.920
	-0.110

	1980
	-2.852
	-1.670
	-0.464
	-0.002
	-0.031
	-3.334
	-1.908
	-0.099

	1981
	-2.376
	-1.744
	-0.474
	-0.002
	-0.028
	-2.717
	-1.541
	-0.078

	1982
	-1.933
	-1.627
	-0.467
	-0.002
	-0.028
	-2.201
	-1.314
	-0.064

	1983
	-1.662
	-1.622
	-0.488
	-0.002
	-0.026
	-1.980
	-1.200
	-0.054

	1984
	-1.179
	-1.514
	-0.442
	-0.002
	-0.022
	-1.150
	-0.800
	-0.032

	1985
	-0.665
	-1.152
	-0.304
	-0.001
	-0.017
	-0.216
	-0.435
	-0.025

	1986
	-0.082
	-0.057
	0.020
	0.000
	0.000
	0.523
	-0.140
	0.007

	1987
	0.397
	0.644
	0.218
	0.001
	0.008
	0.773
	0.020
	0.018

	1988
	0.119
	0.076
	0.046
	0.000
	0.005
	-0.052
	-0.356
	-0.009

	1989
	-0.165
	-0.472
	-0.116
	0.000
	-0.004
	-0.588
	-0.623
	-0.030

	1990
	1.335
	0.941
	0.333
	0.002
	0.006
	1.058
	0.490
	0.031

	1991
	2.355
	1.214
	0.426
	0.002
	0.016
	1.930
	1.163
	0.067

	1992
	1.918
	1.674
	0.535
	0.002
	0.020
	2.026
	1.456
	0.075

	1993
	1.110
	1.204
	0.345
	0.001
	0.025
	1.628
	1.217
	0.063

	1994
	2.093
	2.566
	0.732
	0.002
	0.050
	3.604
	2.863
	0.148

	1995
	1.126
	2.423
	0.659
	0.001
	0.042
	2.342
	2.368
	0.111

	1996
	0.861
	1.814
	0.530
	0.002
	0.024
	2.057
	2.100
	0.103

	1997
	0.783
	1.160
	0.340
	0.001
	0.017
	2.156
	1.829
	0.057

	1998
	0.596
	1.259
	0.371
	0.001
	0.015
	2.496
	1.369
	0.015


Note: Misalignment = Actual RER - equilibrium RER

Table 4. The Seemingly Unrelated Regression Panel Results
	
	SITC 541
	SITC 651
	SITC 653
	SITC 656

	lnY
	coeff
	t-stat
	coeff
	t-stat
	coeff
	t-stat
	coeff
	t-stat

	Can
	3.425
	8.259
	5.447
	5.174
	3.153
	4.695
	0.007
	0.019

	Ger
	1.417
	1.854
	1.614
	2.016
	-1.541
	-4.209
	0.518
	1.572

	Fra
	5.159
	5.839
	2.373
	1.704
	0.661
	0.999
	2.817
	4.386

	Ita
	4.440
	2.805
	2.487
	2.577
	3.187
	3.841
	1.759
	1.724

	Jap
	3.358
	7.748
	-0.019
	-0.025
	-0.242
	-0.580
	2.002
	3.191

	US
	4.218
	10.394
	6.758
	5.029
	-2.077
	-3.529
	0.370
	0.824

	Sin
	1.170
	13.755
	0.672
	1.827
	0.770
	3.574
	-0.437
	-2.589

	Thl
	0.245
	1.035
	1.428
	2.679
	0.926
	1.528
	5.215
	5.074

	lnq
	
	
	
	
	
	
	
	

	Can
	0.710
	4.911
	-0.545
	-1.445
	1.153
	4.163
	-0.506
	-4.638

	Ger
	1.561
	4.342
	1.068
	2.605
	0.469
	2.096
	-0.099
	-0.568

	Fra
	2.392
	8.274
	-0.074
	-0.173
	0.922
	4.084
	-0.017
	-0.075

	Ita
	3.631
	8.737
	0.551
	2.242
	-0.066
	-0.230
	0.526
	1.714

	Jap
	0.323
	2.287
	0.262
	1.113
	0.241
	1.652
	-0.857
	-4.245

	US
	1.132
	7.590
	0.066
	0.118
	2.425
	9.912
	1.696
	10.215

	Sin
	-0.399
	-4.896
	-0.520
	-1.383
	-0.093
	-0.409
	0.526
	2.909

	Thl
	0.146
	1.410
	-0.032
	-0.129
	1.082
	3.930
	-0.907
	-1.842

	lnV
	
	
	
	
	
	
	
	

	Can
	0.138
	2.238
	0.432
	3.202
	-0.612
	-5.692
	0.326
	5.840

	Ger
	0.246
	3.479
	-0.303
	-3.032
	0.170
	2.986
	0.328
	8.357

	Fra
	-0.953
	-11.494
	-0.370
	-2.597
	-0.319
	-4.370
	-0.094
	-1.351

	Ita
	-0.776
	-8.561
	-0.172
	-2.735
	-0.071
	-1.169
	-0.018
	-0.288

	Jap
	0.007
	0.122
	0.061
	0.873
	0.056
	1.123
	0.604
	10.092

	US
	0.339
	0.804
	3.167
	2.629
	-0.157
	-0.319
	0.537
	1.158

	Sin
	0.103
	0.871
	-0.330
	-0.602
	-0.534
	-1.260
	0.683
	1.816

	Thl
	0.570
	4.575
	-0.558
	-1.953
	0.407
	1.345
	-2.254
	-4.107

	lnMis
	
	
	
	
	
	
	
	

	Can
	0.050
	1.559
	-0.265
	-3.616
	-0.030
	-0.599
	-0.019
	-0.619

	Ger
	-0.098
	-1.803
	-0.381
	-4.917
	-0.016
	-0.294
	-0.011
	-0.333

	Fra
	-0.396
	-8.195
	-0.335
	-4.071
	-0.084
	-1.467
	-0.106
	-2.530

	Ita
	-0.244
	-2.766
	-0.006
	-0.116
	-0.236
	-4.815
	-0.145
	-2.481

	Jap
	0.060
	2.037
	0.018
	0.347
	-0.009
	-0.298
	0.157
	3.356

	US
	0.042
	1.388
	-0.516
	-6.099
	-0.161
	-4.206
	-0.212
	-7.259

	Sin
	-0.081
	-7.109
	-0.279
	-6.049
	0.014
	0.441
	0.108
	4.474

	Thl
	0.098
	3.141
	-0.438
	-5.418
	-0.042
	-0.449
	-0.298
	-1.898

	LM test
	78.429
	57.270
	59.244
	67.278

	LR test
	156.247
	184.449
	76.763
	130.647

	R2
	0.967
	0.893
	0.917
	0.947

	
	SITC 851
	SITC 891
	SITC 864
	SITC 897

	lnY
	coeff
	t-stat
	coeff
	t-stat
	coeff
	t-stat
	coeff
	t-stat

	Can
	7.026
	10.34
	-0.127
	-0.142
	2.530
	2.552
	2.063
	1.450

	Ger
	3.238
	7.225
	2.164
	6.609
	1.455
	1.387
	1.682
	1.142

	Fra
	2.014
	4.612
	-6.254
	-3.239
	4.886
	3.417
	4.005
	2.059

	Ita
	4.994
	6.221
	-5.429
	-5.248
	1.155
	0.709
	2.584
	1.808

	Jap
	1.303
	1.867
	6.325
	4.228
	10.648
	5.178
	0.936
	1.081

	US
	5.969
	7.856
	-4.037
	-6.767
	2.596
	2.614
	4.585
	3.889

	Sin
	-0.482
	-1.567
	2.413
	5.958
	2.923
	6.403
	3.354
	4.885

	Thl
	14.318
	9.241
	2.303
	3.106
	6.039
	4.595
	3.468
	1.599

	lnq
	
	
	
	
	
	
	
	

	Can
	0.861
	4.283
	0.568
	2.855
	-0.350
	-1.224
	0.286
	0.553

	Ger
	-0.804
	-3.78
	0.310
	1.836
	4.475
	9.243
	3.068
	4.374

	Fra
	0.036
	0.370
	5.617
	9.958
	1.166
	2.904
	-0.011
	-0.018

	Ita
	-0.885
	-3.079
	1.298
	5.048
	0.773
	1.617
	1.304
	2.648

	Jap
	-0.014
	-0.081
	2.344
	4.996
	1.704
	2.983
	0.588
	2.106

	US
	1.780
	6.676
	4.406
	24.444
	2.980
	8.803
	0.599
	1.289

	Sin
	0.652
	2.141
	-1.177
	-2.835
	-3.132
	-7.371
	-0.425
	-0.619

	Thl
	-0.793
	-1.235
	-1.941
	-5.313
	-1.140
	-1.862
	-0.748
	-0.758

	lnV
	
	
	
	
	
	
	
	

	Can
	-0.198
	-2.092
	0.049
	0.389
	0.288
	2.360
	0.449
	2.301

	Ger
	0.574
	11.736
	0.106
	2.716
	-0.763
	-7.910
	-0.674
	-4.472

	Fra
	0.052
	1.749
	-1.157
	-6.834
	-0.591
	-5.772
	-0.018
	-0.119

	Ita
	0.151
	2.450
	-0.190
	-3.154
	-0.179
	-1.658
	-0.464
	-4.116

	Jap
	0.423
	7.045
	-0.903
	-5.899
	-0.390
	-2.295
	-0.171
	-1.774

	US
	1.712
	2.301
	3.394
	6.938
	0.364
	0.355
	0.828
	0.617

	Sin
	-0.118
	-0.204
	0.990
	1.259
	-3.394
	-4.808
	-1.502
	-1.206

	Thl
	-6.733
	-8.419
	0.052
	0.125
	-2.569
	-3.700
	1.223
	1.019

	lnMis
	
	
	
	
	
	
	
	

	Can
	-0.113
	-2.507
	0.102
	1.506
	-0.334
	-5.619
	-0.282
	-2.934

	Ger
	0.108
	2.739
	-0.005
	-0.181
	-0.761
	-10.242
	-0.915
	-7.653

	Fra
	-0.092
	-3.584)
	-0.265
	-2.408
	-0.414
	-5.603
	-0.324
	-3.672

	Ita
	-0.118
	-2.332
	-0.079
	-1.577
	-0.458
	-5.753
	-0.138
	-1.476

	Jap
	0.059
	1.416
	-0.069
	-0.778
	-1.022
	-9.106
	-0.302
	-4.614

	US
	0.047
	0.957
	0.001
	0.019
	-0.171
	-3.312
	0.266
	3.603

	Sin
	0.320
	7.366
	0.079
	1.449
	-0.039
	-0.808
	-0.030
	-0.388

	Thl
	-0.312
	-1.346
	-0.084
	-0.717
	-0.749
	-3.692
	0.399
	1.181

	LM test
	103.443
	220.183
	226.683
	115.630

	LR test
	194.432
	276.830
	271.040
	166.068

	R2
	0.952
	0.961
	0.931
	0.940


Note: R2 is the systemwide measure suggested by McElroy(1977). 

Table 5: Effects of the Exchange Rate Reform on China’s Manufacturing Exports
	SITC 541


	q

 
	V


	Mis


	Net Effect


	SITC 851


	q


	V


	Mis


	Net Effect



	Can
	-
	+
	0
	?
	Can
	-
	-
	+
	?

	Ger
	-
	+
	0
	?
	Ger
	+
	+
	-
	?

	Fra
	-
	-
	+
	?
	Fra
	0
	0
	+
	+

	Ita
	-
	-
	+
	?
	Ita
	+
	+
	+
	+

	Jap
	-
	0
	-
	-
	Jap
	0
	+
	0
	+

	US
	-
	0
	0
	-
	US
	-
	+
	0
	?

	Sin
	+
	0
	+
	+
	Sin
	-
	0
	-
	-

	Thl
	0
	+
	-
	?
	Thl
	0
	-
	0
	-

	SITC 651
	
	
	
	
	SITC 891
	
	
	
	

	Can
	0
	+
	+
	+
	Can
	-
	0
	0
	-

	Ger
	-
	-
	+
	?
	Ger
	0
	+
	0
	+

	Fra
	0
	-
	+
	?
	Fra
	-
	-
	+
	?

	Ita
	-
	-
	0
	-
	Ita
	-
	-
	0
	-

	Jap
	0
	0
	0
	0
	Jap
	-
	-
	0
	-

	US
	0
	+
	+
	+
	US
	-
	+
	0
	?

	Sin
	0
	0
	+
	+
	Sin
	+
	0
	0
	+

	Thl
	0
	0
	+
	+
	Thl
	+
	0
	0
	+

	SITC 653
	
	
	
	
	SITC 864
	
	
	
	

	Can
	-
	-
	0
	-
	Can
	0
	+
	+
	+

	Ger
	-
	+
	0
	?
	Ger
	-
	-
	+
	?

	Fra
	-
	-
	0
	-
	Fra
	-
	-
	+
	?

	Ita
	0
	0
	+
	+
	Ita
	0
	0
	+
	+

	Jap
	0
	0
	0
	0
	Jap
	-
	-
	+
	?

	US
	-
	0
	+
	?
	US
	-
	0
	+
	?

	Sin
	0
	0
	0
	0
	Sin
	+
	-
	0
	?

	Thl
	-
	0
	0
	-
	Thl
	0
	-
	+
	?

	SITC 656
	
	
	
	
	SITC 897
	
	
	
	

	Can
	+
	+
	0
	+
	Can
	0
	+
	+
	+

	Ger
	0
	+
	0
	+
	Ger
	-
	-
	+
	?

	Fra
	0
	0
	+
	+
	Fra
	0
	0
	+
	+

	Ita
	0
	0
	+
	+
	Ita
	-
	-
	0
	-

	Jap
	+
	+
	-
	?
	Jap
	-
	0
	+
	?

	US
	-
	0
	+
	?
	US
	0
	0
	-
	-

	Sin
	-
	0
	-
	-
	Sin
	0
	0
	0
	0

	Thl
	0
	-
	0
	-
	Thl
	0
	0
	0
	0


Note: + denotes a rise in exports, - denotes a fall in exports, 0 denotes insignificant, and ? denotes inconclusive or ambiguous.

� The SUR methodology enables us to observe the effects of the independent on Chinese exports across countries. In additional to reducing the data aggregation problem, using the disaggregate data enables us to observe the different industry effects on the exports. Since our theoretical model specifies that there are different industry and country effects on export performance, the use of the disaggregate data as well as the SUR method helps us to observe more succinctly how the coefficients may vary across countries and industries.


� For our empirical analysis using the panel data, we use the SUR technique to show the different effects of � EMBED Equation.DSMT4  ��� and � EMBED Equation.DSMT4  ��� on the exports across the different countries


� Previous studies, however, used the aggregate data, and therefore the reported positive volatility coefficients may not be explained away by the presence of the industry effects.


� Chinese CPI data were not available before 1985


� The correlation or multicollinearity problem would not be so conspicuous if one uses the � EMBED Equation.DSMT4  ��� variables that are derived by using the other two alternative measures of misalignment, namely the black market premium methodology and the model-based methodology. However, there would be problems with data availability as well as the potential empirical inaccuracies arising from the use of a large number of regressions and secondary estimates in order to estimate the long run equilibrium RER over the sample period (Hinke and Montiel 1999).


� The correlation before the transformation is as high as 95% for some countries and this effectively drops down to as low as 20% after the transformation.


� Our results are not comparable to that of Chou and Shih (1998), which used nominal rather than real exchange rates.  


� Similar results but slightly larger number of insignificant estimates were obtained, however, using the Feasible Generalized Least Square (FGLS) method.


� For the detailed information and application of the LM and LR tests, refer to Carey (1997) and Greene (2003).


� In the case of a panel of 14 sub-Saharan African countries, Bleaney and Greenaway (2001) showed that both the economic growth and the investment increase when the RER overvaluation/distortion is eliminated. 
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