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Abstract

Using a panel data set of 180 countries spanning from 1971 to 2000, we find evidence that exchange rate policy affects macroeconomic performance for the sample of non-industrialized countries. We consider two measures of economic performance: i) per capita GDP growth and ii) the volatility of per capita GDP growth and investigate the nature of their dependence on de facto/de jure mix of exchange rate policies. Our characterization of exchange rate policy measures whether a country's de facto policy is consistent with its publicly stated de jure exchange rate regime. Employing the Rogoff and Reinhart (2002) de facto classification we find the significant statistical relationship between exchange rate policy and growth which is robust to the inclusion of conventional growth control variables. Our nuanced characterization shows that the non-industrialized countries exhibiting `fear of floating,' have higher GDP growth. With respect to GDP volatility a division of policy into fixed versus floating exchange rates using the de facto/de jure metrics is significant and indicates that `fear of floating' is stabilizing for the non-industrialized but destabilizing for industrialized countries.

1. Introduction

This paper is an empirical investigation of the linkage between exchange rate policy, GDP growth and volatility. We use panel data consisting of annual observations from 1971 to 2000 across 180 countries along with two measures of exchange rate policy. The first of these is a fixed-flexible exchange rate dichotomy drawn from (i) the de facto exchange rate classification of Reinhart and Rogoff (2004). The second measure is a four-category interaction between a country's de facto classification and its de jure classification indicating whether the country actually implements its publicly announced (de jure) policy. We refer to this indirect measure as the set of `fear factors,' since one of the classifications is the fear of floating, studied by Calvo and Reinhart (2002).

The literature has offered many reasons to think that exchange rate policy may impact economic performance. It has been less clear-cut in the direction of its predictions. On the one hand, because flexible exchange rates might provide better insulation and adjustment to external shocks thereby leading to better performance. On the other hand, exchange rate uncertainty may have a negative impact on investment, and growth, when investment is irreversible. In this case, exchange rate stability may lead to better outcomes. Thus, it is not surprising that the empirical significance of exchange rate policy in macroeconomic performance remains an open question.

The modern genesis of this line of empirical work goes back to Baxter and Stockman (1995), who found no difference in the GDP growth rates and volatility of OECD countries during and after the collapse of the Bretton Woods exchange rate system, whereas Frankel and Rose (2000) estimate that joining a currency union can potentially raise GDP by as much as 38 percent. Other work has examined the relation between exchange rate policy and growth with mixed results. Ghosh et al. (2002), who use the de jure classifications, and Reinhart and Rogoff (2004), who use their own classifications, find highest growth associated with more stable exchange rates, whereas Ghosh et al. (2002) find highest growth associated with intermediate regimes Levy-Yeyati and Sturtznegger (2003), who classify exchange rate regimes using cluster analysis, find that higher growth is associated with exchange rate flexibility.

The analysis in our paper proceeds in two stages. In the first stage, we conduct an empirical analysis that demonstrates that exchange rate policy is a robust independent variable in the growth regression for the set of non-industrialized countries and non robust for the industrialized. Our baseline specification employs the robust set of country-specific control variables identified by Levine and Renelt (1992). We then augment the specification by including measures or macroeconomic volatility which Ramey and Ramey (1995) also show to be robust.

The empirical analysis in the second stage examines the link between exchange rate policy and volatility. Given the negative link between volatility and growth predicted theoretically and established empirically, this analysis asks if exchange rate policy may have an indirect impact on growth through its effect on volatility. Here, we find that the de facto classification of policy into fixed or flexible exchange rates significantly differs for non-industrialized and industrialized countries. The "fear of floating," is robustly and negatively related to volatility for the former and positively for the latter. But why would developing countries that exhibit fear of floating experience lower macroeconomic volatility? There are reasons to think that these results are not the outcome of deliberate exchange rate policy, but that informal adoption of inflation targeting results in a country looking like it has a fear of floating. If this is correct, then the "exchange-rate disconnect puzzle" of Obstfeld and Rogoff (1996) is in the context of our analysis, still a puzzle.

2. Exchange rate regime classifications

Economists have been dissatisfied with the de jure classification due to the large discrepancies in the exchange rate behavior under the publicly stated policies. For example Rogoff and Reinhart (2002) argue that exchange rates may have been much more flexible during the Bretton Woods era which is associated with fixing and much more stable during the post Bretton Wood era which is associated with floating. This thinking yielded a number of de facto schemes that use the observed behavior of the nominal exchange rates and the indicators of the monetary policy to define the exchange rate regimes actually pursued by the central bank.

Our direct measure of exchange rate policy is drawn from the five-way de facto classification scheme of Reinhart and Rogoff. Our fear-factor categories are obtained from an interaction between the de facto classification with the de jure classification from the IMF's Annual Report on Exchange Rate Arrangements and Exchange Restrictions. Each year, country i's central bank chooses one of six exchange rate classifications to report to the IMF. The Reinhart and Rogoff pay a special attention to countries in the situation of the currency crisis and the hyperinflation which they classify as a "free falling" exchange rate regime. In our coarse separation of the regimes into fixed and flexible we leave the R-R's free falling regime as a separate category.

In table 1 we create the fear-factor classification that records the nature of agreement or disagreement between the de jure and classifications. The fear factor classification has five regimes where four regimes capture the discrepancy between the announced and the de facto pursued currency regimes in countries under normal conditions. The country-year observations identified by Reinhart and Rogoff as the crisis situations are allocated into a fifth free falling category regardless of the officially announced regime.

Table 1
Characteristics of the fear factor exchange rate regime classification
	Fear factor classification


	De jure and de facto
Classifications
	Characteristics

	(1)
	(2)
	(3)

	
	
	

	1. Matched

   float
	de jure floaters ∩

de facto floaters
	- Announce the currency float and

 allow the currency to fluctuate

- Monetary policy is discretionary

	
	
	

	2. Matched

   fix
	de jure fixers ∩

de facto fixers
	- Announce the currency peg and

maintain fixing

- Monetary policy is anchored to

 the foreign policy

	
	
	

	3. Fear of

   floating
	de jure floaters ∩

de facto fixers
	- Announce floating but exhibit

  the characteristics of fixers

- Monetary policy may have

  domestic anchors

	
	
	

	4. Broken

   commitments
	de jure fixers ∩

de facto floaters
	- Announce the currency peg  but

  not able to maintain it

- Monetary policy is officially

  anchored but is not credible

	
	
	

	5. Free

   Falling


	de facto

free falling
	- The announced regime can belong to any category but de facto country is in crisis


Countries in categories (1) and (2) do what they say while those in categories (3) and (4) do not. Calvo and Reinhart (2002) present a systematic study of countries in category (3) -countries which they say have a `fear of floating.'

3. Growth Regressions 
 Let 
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 be per capita GDP growth of country i in year t, 
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=1) exchange rate policy or regime pursued by country i in year t. The subscript j is referred to one of the four fear factors defined in Table 2. We let the broken commitment exchange rate regime to be the omitted category. The panel-data regressions take the form:
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where the error term 
[image: image7.wmf]itit

age

++
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 is a year fixed time effect, 
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 is random (country specific) effect and 
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 are i.i.d. random variables with finite second moments. The key parameters of interest are the 
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 which links exchange rate policy to growth.

We split the independent variables 
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 into two groups consisting of (1) volatility variables and (2) L-R standard growth controls. This first group includes trade and GDP volatility.
 The volatility of real GDP was suggested by Ramey and Ramey (1995) who established a negative relationship between GDP growth and GDP volatility. The last group of controls in our baseline specification consist of the L-R growth variables. They are the investment share to GDP, the initial level of per capita GDP, the initial secondary-school enrollment rate, and the annual rate of population growth. These are a collection of variables that Levine and Renelt (1992) have shown to be important and robust in growth regressions. We interpret the L-R variables as proxies for domestic policy outcomes.

In the data description section we identified four categories of countries according to their official and actual exchange rate regimes. Here, we create four binary dummy variables for matched floating, broken commitment, fear of floating and free falling exchange rate policies. The matched fixing representing de jure and de facto fixing is reserved as the reference category.

Table 2 reports regressions of GDP growth on the exchange rate regime and volatility variables. First, we consider regressions that include the fear factors and volatility variables which we report in the left-hand side of the table. For the non-industrialized countries the "fear of floating" policy is associated with a significantly higher growth relative to other categories. The inverse relationship between volatility of GDP and growth rates is what was found by Ramey and Ramey and is confirmed in our data set. The negative coefficients on trade volatility suggests that higher uncertainty arising in trade between countries have a negative impact on growth.

After inclusion of the L-R controls as reported in columns 5 and 6 dummies for the non-industrialized sample keep the sign and the level of significance which demonstrates that the result is robust both to the inclusion of volatility variables and the domestic policy outcomes.

The results for the industrialized countries sample deserves a special attention. Our estimates suggest that for the rich countries the exchange rate regime policy is invariant with respect to the real GDP growth which confirms the earlier results of policy neutrality articulated in Baxter and Stockman (1989). As can be seen from columns (3) and (6) the only significant factor in our regressions is the volatility of trade which negatively affects growth.

The free falling category exhibits significantly lower GDP growth which provides a good check that this de facto exchange rate regime is well identified by Reinhart and Rogoff.

Table 2
Growth regressions with fear factors and volatility of open economy variables 
	
	Fear factors, volatility
	Fear factors, volatility, L-R controls


	Independent

Variable
	Non

-Indust
	Indust.


	All
	Non-Indust
	Indust.
	All

	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)

	Fear of

floating

	0.616**

(0.313)
	0.073

(0.341)
	0.240

(0.241)
	0.640**

(0.337)
	0.218

(0.376)
	0.329

(0.257)

	Broken

Commitment

	-1.192**

(0.409)
	0.419

(0.727)
	-0.167

(0.385)
	0.127

(0.402)
	0.259

(0.821)
	0.311

(0.356)

	Matched

Float

	0.193

(0.442)
	0.288

(0.347)
	0.074

(0.303)
	0.271

(0.447)
	0.389

(0.355)
	0.252

(0.315)

	Free
Falling

	-2.732**

(0.494)
	1.408

(1.995)
	-2.628**

(0.457)
	-2.139**

(0.537)
	0.531

(0.991)
	-1.825**

(0.458)

	Real GDP per

capita volatility

	-0.717**

(0.221)
	-0.024

(0.202)
	-0.651**

(0.189)
	-0.801**

(0.223)
	0.107

(0.193)
	--0.670**

(0.189)

	Trade growth

Volatility

	-0.704**

(0.261)
	-0.477**

(0.248)
	-0.607**

(0.227)
	-0.473

(0.300)
	-0.585**

(0.250)
	-0.482*

(0.265)

	Constant
	5.624

(1.397)
	6.396

(0.844)
	6.058

(1.071)
	3.888

(1.504)
	-2.910

(2.614)
	2.826

(1.319)

	Num. Obs.

	1882
	594
	2476
	1501
	567
	2068

	Num. Count.

	95
	22
	117
	67
	21
	88


We experimented with different growth regression specifications and found that for the non-industrialized countries sample the fear of floating dummy variable that captures the discrepancy between the officially announced float an the de facto pursued peg is robust and keeps the positive sign. This result suggests that for developing countries the "fear of floating" policy is associated with a significantly higher real GDP growth per capita than other exchange rate regimes.

4. Volatility Regressions

In this section, we study the linkage between the exchange rate policy and the volatility
 of real GDP growth in regressions of the form
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The GDP growth volatility series are highly persistent. We choose the panel data regression with the autocorrelated error term in order to control for this persistence. The estimates of the autocorrelation coefficient ρ are quite high which we report together with our main results. 
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is the realized volatility of real GDP growth. The set of control variables 
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 requires further clarification. Because it is possible that growth volatility is induced by volatility in other sectors of the economy, we include measures of two major policy instruments into the regressions: the volatility of government consumption growth as a measure of fiscal policy stability and the volatility of discount rate as a measure of monetary policy stability. Due to the skewness of the distribution the policy measures were also subject to a natural log transformation. Since we have a log-log panel regression the coefficients have an interpretation of elasticity. A high correlation between real GDP volatility and the domestic policy volatilities may result from the following conditions: (a) there is a casual link between variability of policy instruments and a variability of GDP growth, thus more gradual implementation of the policies will result in the more stable economic performance; (b) both volatility of growth and policy instruments are affected by real shocks causing the covariates move together. In any case controlling for the domestic policy variables in a single equation framework allows to net out the partial correlation between the real GDP volatility and measures of the external policy captured by the Regime dummy. As will be seen later the inclusion of these control variables is justified by the fact that they are highly significant across all specifications and data samples.

Here we interpret the regressions of fear factors on volatility of growth. From columns 2 and 5 of the Table 3 we see that for the sample of non-industrialized countries the coefficient on a fear factor dummy has negative sign and the largest magnitude. This means that relative to all other categories: matched fixed, match floating, and broken commitment the "fear of floating" is associated with the most stable GDP growth. The results for the industrialized countries in columns (3) and (6) present a different picture. It appears that two exchange rate policy categories the fear of floating and the match floating exhibit a significantly higher volatility of GDP growth. This suggests that for the developed countries the announced free floating policy is associated with a higher variability in the business cycle.

Since we have a log-log regression specification we can give a numerical interpretation to our results. For the non-industrialized countries after controlling for the domestic factors in the right-hand side of the table the real GDP volatility under 'fear of floating' is 10.7 % lower than under matched peg, 22.9% lower than under broken commitment, and 10.5% lower than under match floating policies. The second category with the lowest real GDP volatility are the matched floating while the broken commitment category exhibits the highest volatility of real GDP growth. For the industrialized countries the real GDP volatility under 'fear of floating' is 16.8 % higher than under matched peg, 3.0% lower than under broken commitment, and 4.1% lower than under match floating policies.

Table 3
GDP volatility regressions with fear factors and domestic economy policies 
	
	Exchange rate policy
	Exchange rate and

domestic policies

	Independent

Variable
	Non

-Indust
	Indust.


	All
	Non-Indust
	Indust.
	All

	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)

	Fear of

floating

	-0.099**

(0.052)
	0.186**

(0.077)
	-0.039

(0.044)
	-0.107*

(0.064)
	0.168**

(0.078)
	-0.039

(0.051)

	Broken

Commitment

	0.016

(0.052)
	0.059

(0.201)
	0.046

(0.049)
	0.122*

(0.070)
	0.198

(0.207)
	0.155**

(0.065)

	Matched

Float

	-0.034

(0.059)
	0.167*

(0.101)
	-0.004

(0.051)
	-0.027

(0.071)
	0.209**

(0.101)
	0.023

(0.059)

	Free
Falling

	0.088*

(0.051)
	0.206

(0.231)
	0.125**

(0.048)
	0.041

(0.065)
	0.256

(0.223)
	-0.088

(0.057)

	Volatility of govt.

consumption growth

	
	
	
	0.199**

(0.027)
	0.154**

(0.050)
	0.221**

(0.023)

	Volatility of

deposit rate

	
	
	
	0.043**

(0.016)
	0.099**

(0.034)
	0.052**

(0.014)

	Constant

	1.123

(0.052)
	0.242

(0.089)
	0.974

(0.051)
	0.702

(0.077)
	0.125

(0.082)
	0.549

(0.062)

	Autocorrelation

coefficient estimate

	0.811
	0.808
	0.811
	0.779
	0.744
	0.773

	Num. Obs.

	2320
	594
	2914
	1429
	493
	1922

	Num. Count.

	109
	22
	131
	98
	21
	119


Conclusion

This paper investigates the empirical linkages among a country's exchange rate policy, its per capita GDP growth, and macroeconomic volatility in an attempt to improve our understanding of the role of the choice of exchange rate regime on economic performance. This work can be viewed as indirectly addressing the exchange-rate disconnect puzzle, posed by Obstfeld and Rogoff (2000) as "the remarkably weak short-term feedback link between the exchange rate and the rest of the economy." 

In our study we have found that if being armed with the proper measure of the exchange rate policy we are able to identify the dichotomy between exchange regimes in terms of the real GDP growth. Employing the Rogoff and Reinhart (2002) de facto classification we find evidence that for the sample of non-industrialized countries the experience of de facto fixing is associated with significantly higher growth than de facto floating. We paid a special attention to a particular case of the exchange rate policy - a 'fear of floating' (Calvo and Reinhart (2002)) which arises when countries de jure float but de facto fix. We find that non-industrialized countries identified in our data set as "fear floaters" enjoy the highest real GDP growth compared to other reference groups. At the same time de facto or fear factor exchange rate policies do not enter with any significance in the regressions on the sample of the industrialized countries.

Our other finding refers to the issue of macroeconomic stability under alternative exchange rate regime arrangements. This problem has generated a lot of conceptual research over the last decades. However, since the influential paper by Baxter and Stockman (1989), who found the neutrality of the regime choice with respect to GDP volatility, remarkably little empirical evidence has been developed to shed light on the issue. We find that in non-industrialized countries the de facto choice of exchange rate regime matters for the volatility of growth. De facto stability of the currency in this group is associated with stability of the real GDP. And the effect is especially significant for the 'fear of floating' exchange rate policy. 
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� Trade is the average of the real export and real import shares of GDP - variables that have an international dimension.





� We do not report the estimates on Levine-Renelt controls here in order to preserve space.


� We take the volatility of a variable x(t) to be the centered moving standard deviation:





� EMBED Equation.DSMT4  ���





	By setting m=2 in our calculations we have a 5-year moving window of this "realized volatility."
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