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There is a number of reasons that justify the importance of assessing Russia’s currency position relatively to its equilibrium. First, there is still lack of evidence that would shed light on the degree of real rouble overvaluation in the run-up to the August 1998 crisis, which put an end to the exchange rate band as an arrangement of the fixed exchange rate regime in the country. 
Except for Halpern and Wyplosz (1997, 1998), indicating a minor overvaluation of the rouble, there have been no systematic studies of the equilibrium real exchange rate in Russia in the pre-crisis period. Second, given the surge in oil prices and certain pro-active exchange rate management demonstrated by the Bank of Russia in the recent years, it is worthwhile to get an idea of the degree of misalignment that can be associated with that policy. While the CBR can smooth out the fluctuations of the RER, there is little evidence that very significant undervaluation can stimulate economic growth (Razin and Collins, 1997). On the other hand, according to predictions of Calvo, Reinhart and Végh (1995), an attempt to depreciate the RER beyond its equilibrium level is likely to be accompanied by a mix of higher inflation and rising real interest rates, which may in turn hinder economic growth. Some estimates of the equilibrium RER may be important for the Bank of Russia to deal with its inflation versus the exchange rate dilemma.  
The literature on the ERER in Russia is fairly scarce. Apart from the above-mentioned study of Halpern and Wyplosz (1997, 1998), there are several more papers. Spatafora and Stavrev (2003), estimate a reduced form equation for the Russian RER and attempted to apply the trade-balance approach, but failed to estimate the demand equation for the country’s exports and instead used the average export demand elasticities for developing countries reported by Reinhart (1995). Egert (2005) estimates the RER reduced form equation in six countries, including Russia, for 1994-2003. In the case of Russia, a search for cointegration produces ambiguous results where the signs and significance of fundamentals depend on the control variables included.
This study presents the estimations of the equilibrium real exchange rate (ERER) for Russia obtained for the period from Q1:1995 to Q3:2006 using the trade-balance approach originated by Williamson (1985, 1994) in his work on “Fundamental equilibrium exchange rates” (FEER). According to Williamson’s definition, FEER is a real exchange rate that is simultaneously consistent with internal and external balance over the medium or long term. Internal balance is usually defined as achieving the underlying level of potential output or achieving the level of output consistent with both full employment and a low sustainable rate of inflation (the concept of NAIRU). A broad definition of external balance is an equilibrium position in the current and capital accounts. 

Although the estimation of a single reduced-form equation linking the real exchange rate to a set of fundamentals is viewed as the most promising methodology for computations of the ERER for developing countries (Hinkle and Montiel, 1999), there may be certain problems in the implementation of that approach. As demonstrated by the study of Egert (2005) for Russia, the estimates of the single reduced-form equation may not be robust with respect to the set of included fundamentals. Therefore, it is always worthwhile to use different approaches as cross-checks for the results of the others.

This study employs the partial-equilibrium approach based on the estimation of trade equations, while the estimates of the ERER can, in principle, be obtained from simulations of the general-equilibrium macroeconomic models as well. The main idea behind the partial-equilibrium trade-equation approach is that the real exchange rate influences an economy mostly by affecting the primary current account through an expenditure-switching mechanism. Regarding internal balance, the partial-equilibrium framework usually implies that the potential or full employment level of output is determined independently from external balance and the underlying ERER. 

Establishing a quantitative relationship between the RER, imports (M), exports (X), and hence the primary current account (S), through the estimation of trade elasticities is the first step of the trade-balance approach. The second step involves the determination of the equilibrium output (Y*) corresponding to internal balance and the equilibrium primary current account (S*) corresponding to external balance, while at the last step, the path of the equilibrium RER is calculated implicitly as equal to the values of the RER which satisfy the following equation:

S*=S(RER, Y*,…) 








(1)

In general, the resulting ERER can be either a normative or a positive construct. The estimate of the ERER has a normative aspect if external balance is determined as some target value of the current account (CA). The ERER is a positive concept if it is based on some estimations or projections of the actual capital inflows.
Ahlers and Hinkle (1999) distinguish between the two versions of the trade-balance approach: a standard version, mostly used for industrial countries, and an alternative one, applied to developing countries in which exports are dominated by primary commodities. In the analytical framework used in applying the trade-balance approach to developed countries, each country is assumed to produce one composite good comprised of many differentiated products, which are exported, imported and consumed domestically. Given the complete specialization of both the domestic and foreign economies in producing one composite good (their GDPs), export supply functions can be viewed as perfectly price elastic, while regarding demand, the domestic composite good is an imperfect substitute for the composite goods produced and exported by other countries Thus, in the trade-balance approach applied to developed countries, export and import volumes are assumed to be demand-determined, while the real exchange rate affects the trade balance through its influence on domestic demand for imports and on external demand for countries’ exports. 

Since about 70-80% of Russia’s exports consist of natural resources, mostly oil, gas and metals, the structure of the Russian economy does not conform to the standard analytical framework applied to modeling external trade for developed countries. The literature offers several methods to incorporate commodity trade into the trade-balance methodology for advanced industrial countries. Burda and Wyplosz (1997) suggest that an oil-exporting country’s primary account can be split into two parts: the non-oil and oil primary current accounts, where non-oil trade can be traditionally modeled as demand-determined, while oil trade can be viewed as exogenous. Another method representing a hybrid demand and supply determination of total exports is proposed by Wren-Lewis (2004), who models commodity exports using the decreasing-returns-to scale-production function, while the countries’ export of differentiated products is assumed to be traditionally demand-determined. 

In the case of Russia, there are several difficulties in using the methods suggested by Burda and Wyplosz (1997) and Wren-Lewis (2004). The application of these methods requires the indices of non-commodity or manufacturing trade prices, which are not available in Russia. In addition, these methods still imply that the RER equals the country’s terms of trade, while for a small open economy with a large proportion of commodities in its exports, like Russia, it is more appropriate to view the terms of trade as exogenously given.

As stressed by Edwards (1989) in analyzing developing countries, it is more preferable to use internal real exchange rates defined as the domestic relative price of tradables to nontradables. While the initial concept of the internal RER is based on a two-good model, which distinguishes between tradables and nontradables, there are pronounced differences between goods that are exported and imported by Russia that precludes us from lumping prices of exported and imported goods together, and a special focus should be on the very definition and measurement of the real exchange rate for Russia.
In order to address those problems, the paper employs the alternative version of the trade-balance approach suggested by Ahlers and Hinkle (1999). This alternative version is based on the three-good framework (Hinkle and Nsengiyumva, 1999), allowing for two separate internal RERs  - the RER for imports and the RER for exports. The RER for imports (RERM) defined as the relative price of importables to nontradables (RERM) and the RER for exports (RERX) determined as the relative price of exportables to nontradables  (RERX):
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where PM  is the domestic price of importables,  PX  is the domestic price of exportables and PN  is the price of nontradables. For a small open economy, the foreign currency prices of imports (P*M) and exports (P*X) are assumed to be exogenous variables. If the Law of One Price holds for exportables and importables while trade taxes are ignored, the RER for exports is related to the RER for imports through the terms of trade ratio:
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where E is the nominal exchange rate.
For an economy like Russia’s, whose exports are dominated by primary resources, which on world markets are perfect substitutes for the same commodities produced by other countries, the concept of external competitiveness appears to be quite irrelevant. Moreover, in the case of Russia and for the purpose of the study, the general three-good framework can be simplified: it is assumed that the home country consumes but does not produce importables, while exportables are produced but not consumed domestically (see, e.g., De Gregorio and Wolf, 1994). Then the RER of imports and RER of exports reflect the two sides of internal price competition. The RERX can be viewed as a measure of internal price competitiveness of the exporting sector relative to the sector producing nontradable goods, where resource allocation is subject to competition between these two sectors.  The RERM can be used to reveal the degree of the internal price competitiveness of domestic goods relative to imports in consumption.

While in the trade-balance approach for developed countries the export supply functions are assumed to be perfectly elastic, and hence exports are modeled as demand-determined similarly to imports, Ahlers and Hinkle (1999) stress that for a small open developing economy that accounts for a tiny fraction of the world trade, it is more reasonable to consider export demand as being infinitely price elastic but to allow for a finite elasticity of export supply. Such an approach implies the estimation of Russia’s export supply as a function of the RER of exports and total capacity of the economy:
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where X is the volume of goods and services exports, RERX is the real exchange rate for exports, Y is the potential or actual real output, which proxies the capacity of the economy, ZX is the vector of predetermined or exogenous variables. The elasticities of export supply with respect to the RER for exports (εX) and output (ηX) are expected to be positive: εX>0, ηX>0.

As in the case of developed countries, Russia’s imports are modeled as demand-determined, assuming that the import supply function is perfectly elastic:
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where M is the volume of import of goods and services, RERM is the real exchange rate for imports, Y is  domestic real income, ZM is the vector of predetermined or exogenous variables. The elasticity of import demand with respect to the RER for imports (εM) is expected to be negative, while the income elasticity of import demand (ηM) is expected to be positive: εM<0, ηM>0.

The data from Russia’s Quarterly National Accounts provide information employed for the construction of import and export price indices as well as a price index of nontradables that is alternatively approximated by the two implicit price deflators: the GDP deflator and deflator for GDP minus exports. In Figure 1, the movements in the RER of imports and that of exports are depicted using two alternative measures of the nontradable goods price index.

The estimation of the trade-volume equations is based on the search of cointegrating relationships, since all variables under investigation prove to be nonstationary. Certain attention is focused on the seasonal properties of the data, the small sample correction as well as the correction for simultaneity bias and serial correlation in residuals. 
The values of the estimated import elasticities appear to be generally in line with estimates obtained in other empirical studies for both developed and developing countries (see, e.g., Reinhart, 1995). The long-run elasticities of imports with respect to the real exchange rate are estimated at between  –0.7 and –0.5, depending on the measure of the RER for imports used. The results of estimations for the export supply equation confirm the conjecture of “supply elasticity pessimism”, as the long-run price elasticity of export supply appears to be very low: 0.07-0.12, depending on the used measure of the RER for exports. Since the RERX is viewed as a measure of internal price competitiveness of exports in production relative to nontradable goods, the low elasticity of export supply with respect to the RERX means that competition for resource allocation between the sectors producing these two categories of goods is weak in Russia and changes in relative prices induce a very low domestic supply response.
Regarding the definition of the internal balance, the paper mostly follows other studies, assuming that actual output adjusted for the cyclical fluctuations represents the equilibrium outcome.  Alternatively, the long-run (or equilibrium) path of real GDP is obtained by constructing the Hodrick-Prescott filter. The notion of the ERER estimated in this paper can be viewed as a rather positive one, since regarding the definition of the external balance, the paper draws on the intertemporal approach to the current account (Obstfeld and Rogoff, 1995), and, in particular, views the primary current account equaling the external debt service as a special case satisfying a country’s intertemporal budget constraint:
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(7)
Russia’s actual external debt (Bt-1) together with the actual real effective interest rate (rt) paid on the country’s debt adjusted for seasonal fluctuations are used to determine the equilibrium primary current account (St). 

Export supply and import demand equations (5) and (6) are specified and estimated in real terms. Since foreign debt data are usually available in foreign currency, we can use the terms of trade (λ, see (4)) to write down the primary current account in terms of import prices in foreing currency (assuming that the Law of One Price holds for exports and imports):
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Using the estimates of constant elasticities of  trade equations (5)-(6) and condition of the equilibrium primary current account (7), the equilibrium real exchange rate for imports, ERERt=qt can be solved from the following equation:
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where the terms of trade (λt), real output (Yt), the real interest rate (rt) and the country’s external debt in terms of import prices (Bt) are ERER fundamentals. 
The in-sample simulations of the equilibrium real exchange rate for Q1:1995-Q3:2006 are performed using the estimated trade elasticities and the assumption of the equilibrium primary current account. In the first set of simulations, viewed as baseline simulations, all exogenous variables - real GDP, the terms of trade, external debt, and the real effective interest rate - are assumed to equal their historical seasonally adjusted values. In the baseline simulations (see Figure 2) the rouble proves to be significantly undervalued at the beginning of the sample (about 50-75%, depending on the measure of the ERER used), but the degree of undervaluation rapidly declines and some signs of overvaluation were already observed in mid-1997. The largest degree of overvaluation is seen in the run-up to the August 1998 crisis (about 25% or 40%, depending on the measure of the RER used), which is followed by undervaluation of the same size in 1999. The peak of undervaluation (about 65% or 100%, depending on the measure of the RER used) is reached in 2000, when the country’s terms of trade significantly improved, the nominal rouble overshot its long-run level in the post-crisis period and the government regulated natural monopolies’ prices. 

From mid-2001, the degree of real rouble misalignment starts to decrease, but beginning 2004 the gap between the actual and equilibrium RER widens again, and by Q3 2006 it equals 45% or 85%, depending on the measure of the RER used. The main factors of such considerable undervaluation are the external oil price shocks and the Bank of Russia’s policy seeking to prevent the rouble from substantial appreciation by building up reserves at an increasing scale. 

Since the study applies the partial-equilibrium approach to the calculation of the ERER, sensitivity analysis is performed to see what happens to the equilibrium real exchange rate under the alternative assumptions of the fundamentals. Several interesting results are revealed. As world oil prices, and hence Russia’s terms of trade, are very volatile, it is reasonable to perform the ERER simulation with the terms of trade fixed at their medium-run level. Given the uncertainty about this variable, the country’s medium-run terms of trade are assumed to equal their sample average of 1.14, which in turn corresponds to a sample average world oil price of $25.4 per barrel. As can be seen from Figure 2 the rouble could have been viewed as fairly valued before the August 1998 crisis only if oil prices had not decreased below $23-24 per barrel. 
In the “desired reserves accumulation” scenario, I assume that the primary current account is used not only to service Russia’s debt but also to accumulate foreign reserves according to a specified rule. In particular, the Bank of Russia is assumed to build up its gross international reserves (GIR) in such a way that each quarter they cover the country’s short-term external debt (STED) plus 50% of the country’s broad money, M2. A similar measure of reserve adequacy for emerging market economies was proposed by Wijnholds and Kapteyn (2001), who, in turn, combine the two indicators of the short-term vulnerability considered in the literature on Early Warning Systems and crises predictability (see e.g. Kaminsky, Lizondo and Reinhart, 1997). The degree of real misalignment under the “desired reserve accumulation” scenario along with that one under the baseline simulation for the RER defined as the ration of import prices to the deflator for GDP minus exports is presented in Figure 3.

As expected, the ERER in the “desired reserve accumulation” scenario is more depreciated than the ERER in the baseline simulations for the entire sample period. In particular, under the “desired reserve accumulation” scenario, the rouble appears to be overvalued not only in the last year before the 1998 crisis but already from end-1995. Moreover, according to the “desired reserve accumulation” scenario, the rouble can be roughly viewed as almost fairly valued from Q2:2003 to Q1:2004. Nevertheless, at the end of the sample period, which saw high oil prices, the rouble appears to be appreciably undervalued even under the assumption of reserves accumulation. In Q3:2006 the degree of misalignment is about 50% for the RER determined as the ratio of import prices to the deflator of GDP minus exports. This finding may confirm the importance of capital flight from Russia in determining the country’s actual real exchange rate.  
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Figure 1. RER for imports (RERMY, RERMYX), RER for exports (RERXY and RERXYX)

measured with two alternative nontradable good price indices, SA, and CPI-based REER
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Figure 2. Real misalignment (RER=RERMYX, SA): baseline simulations and sensitivity analysis with sample average TOT (oil price=$25.4/barrel), %
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Figure 3. Real misalignment (RER=RERMYX, SA): baseline simulations and
“desired reserve accumulation” scenario, %
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