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Has Egypt’s Monetary Policy Changed After the Float?

Introduction
Egypt’s exchange rate has been historically characterized by a large degree of rigidity, and only in January 2003 did the Central Bank of Egypt (CBE) announce a float of the Egyptian Pound (LE). Although this move meant that exchange rate should cease to be the explicit nominal anchor for monetary policy, there has been no announcement of any other. Even more, there is an increasing public perception that it remains an implicit target of monetary policy. 
The aim of this paper is twofold. The first is to empirically assess whether there has been any significant change in exchange rate determination after the announcement of the float. The second is to provide a de facto classification for Egypt’s exchange rate regime. Both contributions were not addressed in previous empirical work. They are also timely since the Central Bank of Egypt (CBE) has announced in 2005 to move to an inflation targeting framework in the medium-term.
 Should the CBE decide to move in this direction, exchange rate concerns should only be addressed only if they are not in conflict with price stability. 

To these ends, the paper undertakes an empirical investigation of the LE/US$ exchange rate behavior. It applies cointegration methodology to test the long-run (flexible) monetary model of exchange rate determination for the LE/US$ exchange rate using monthly data from 1981 to 2008. A vector error-correction model (VECM) is also estimated to investigate the adjustment process to the long-run monetary equilibrium and to test for significant change in exchange rate determination after the announcement of the float. The analysis shows the following. First, recent stability of the exchange rate has been achieved at the expense of large and sustained sterilization with possible implications on the inflation level. Second, estimation results indicate a long-run stationary relationship between the LE/US$ exchange rate and monetary fundamentals. The results of the VECM imply that when deviations from the long-run equilibrium occur, the exchange rate adjusts to restore long-run equilibrium. The analysis finds no evidence of significant change in these relationships after the float. Third, Egypt’s de facto exchange rate regime cannot be classified as a float. 
The paper is divided into four sections. The first section sketches some of the ideas that motivate the analysis on the absence of flexibility of the exchange rate. The second section presents the model and reviews previous empirical findings. The third section deals with data issues and presents estimation results for both the long and short-run dynamics of the relationship between the exchange rate and monetary fundamentals. It also tests for significant change in exchange rate determination associated with the announced float of the LE. The last section attempts to provide a de facto classification of Egypt’s exchange rate regime.
I. Long-Run Flexibility of The Exchange Rate Regime
This section examines three issues related to the long-run flexibility of Egypt’s exchange rate regime. The first issue presents exchange rate trends with a particular focus on the period after the announcement of the float. Because the lack of exchange rate volatility between FY05 and FY08 could equally reflect an absence of shocks or an active intervention policy, the second part looks at the behavior of Egypt’s other exchange rates and the final one examines CBE sterilized intervention policy.
A. Exchange Rate Trends

Egypt maintained a peg of its currency to the US$ for over forty years, since the sixties until FY03. During this period, the exchange rate has been relatively stable over time, except for periods where devaluations occurred to reflect a more competitive value for the exchange rate (figure 1). More accurately, it behaved like a “fixed adjustable peg”, regardless of its official classification. The nominal exchange rate also exhibited very limited volatility (a coefficient of variation of only 3 percent). After the float, it declined to 2.8 percent from 3.6 percent before.
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The announcement of the float in January 2003 was followed by a depreciation until October 2004 to LE/US$ 6.23 (by 15.6 percent). Since then and until August-08, the exchange rate continued to appreciate and reached LE/US$ 5.32. The substantial increases in foreign exchange earnings (oil exports, Suez Canal, tourism and FDI inflows) led to an unprecedented accumulation of international reserves (from US$15 billion to US$35 billion) between FY05 and FY08. However, the LE/US$ has only nominally appreciated by 8.4 percent but at a much quicker pace in real terms, by about 14 percent. In the aftermath of the global crisis (between September-08 and March-09), Egypt experienced a sharp fall in Egypt’s external demand on goods and services as well as a sudden stop in capital flows. In fact, portfolio outflows were significant (down by 5 percentage points of GDP), the stock market plunged by 63 percent and the foreigner’s holdings of T-Bills fell from LE 32 billion to LE 11 billion. Also, foreign direct investment inflows fell by more than 50 percent. However, the exchange rate depreciated by just 3.3 percent. Following central bank intervention in the foreign exchange market in March-09, the exchange rate stabilized at LE/US$ 5.62 and started appreciating since May-09. Moreover, official international reserves which continued to accumulate (although marginally) until October-08 started to decline afterwards, though slightly (by 8 percent between October and March 2009) and stood at US$ 31.3 billion in June-08 (down by almost US$ 3 billion).  
B. Egypt’s Other Exchange Rates
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With the adoption of the Economic Reform and Structural Adjustment Program (ERSAP), the LE became officially pegged to the US$ in one unified market. Figure 2(a) below show that, between FY96 and mid-FY03 (the date of the announcement of the float), the exchange rate of the LE/GBP followed the same movements as that of the US$ against the GBP. The same thing can be noticed with respect to the movement of the LE/Euro exchange rate against the movement of the US$/Euro 
Figures for the post-float years show that the exchange rate of the LE vis-à-vis the British Pound (GBP) and the Euro have been reflecting the movements of these currencies vis-à-vis the US$. Figure 3(a) show a quasi stable rate of the LE to the US$ but that the rate of LE/GBP has been following the same movements of the rate of the US$/GBP. Figure 3(b) shows the same thing for the euro. When the US$/GBP exchange rate appreciates the LE/GBP also appreciates and vice versa. These observations indicate that despite the announcement of the float, the LE does not have independent movements against the GBP and the euro and that these movements mimicked the movements of the US$ against these currencies, suggesting that the LE remains pegged to the US$.
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C. Reserve Accumulation, Sterilized Intervention and the Exchange Rate
The de jure float allows the CBE to intervene in the foreign exchange market only to counter major imbalances and sharp swings in the exchange rate. However, the stability of the exchange rate since FY05 raises the question of whether it is the outcome of sustained intervention to resist appreciation. Open Market Operations (OMOs) (the central bank sale of bonds to reduce liquidity in foreign-currency denominated assets), according to official sources, surged from -1.5 percent of GDP in FY03 to -20.4 percent of GDP in FY08. Also, IMF (2007) estimates sterilization operations in the foreign exchange market at an annual cost close to 1 percent of GDP.  The purpose of this section is to examine recent trends in sterilized intervention in Egypt as well provide an estimate of the size sterilization relying on measures borrowed from the literature.

To prevent exchange rate appreciation, the monetary authorities may engage in sterilized intervention to prevent overshooting while keeping inflation low. Foreign exchange assets are purchased with LE-denominated currency, with a countervailing sale of LE bonds to absorb the addition in the domestic money supply. This operation would only alter the relative supplies of available LE and dollar assets but would have a neutral impact on domestic interest rate, money supply and inflation. One simple way to know if sterilization operations have been taking place is to look at the balance sheet of the central bank. On the liability, there is reserve money (comprising both currency in circulation (CC) and reserve deposits of commercial banks (RD)) and on the asset side, there are Net Foreign Assets (NFA) and Net Domestic Assets (NDA) (dominated by government securities). At all times, any change in reserve money must be reflected in changes in NDA or NFA. Sterilization essentially consists of the central bank offseting changes in NFA (reserve accumulation) by either changing NDA (selling bonds) or adjusting its reserve deposits. Sterilization measures are approximated by the following ratios:
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Typically, these ratios are between 0 (no sterilization) and 1 (complete sterilization). 
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Figure 4 shows the extent of CBE reserve accumulation as a percent of GDP, which became significant since FY05. Indeed, NFA accumulation amounted to around 16 percent of GDP (around US$ 15 billion) between FY05 and FY08. However, 69 percent of this amount was offset with sterilization operations. This situation is very comparable to the period FY91-FY97 when the exchange rate was officially pegged. Sterilization was highest in FY08 (77.4 percent) (figure 5). As ratios to GDP, sterilization also increased from 3.6 percent of GDP in FY06 to 7.4 percent in FY08.
Part of the sterilization also occurred largely via the banking sector, which became flooded with sterilization debt. Indeed, t-bills holdings of the banking sector drastically increased from 56.5 percent of total holdings in June-05 to 68.3 percent in June-08, reaching more than 80 percent in some instances. 
However, if the sterilization of capital inflows is not complete and the appreciation pressures persist, liquidity can become excessive and may translate into money growth and inflation. A simple way to know if this is the case is to look at a central bank’s operating target. When the latter is explicit, excess day-to-day liquidity (arising from inadequate sterilization) would allow the relevant market interest rate to fall and stay below the targeted level. Egypt is thus a difficult case to interpret because the CBE’s operating targets (short-term interest rates) are not explicitly stated. Nevertheless, a good indication would be to look at the growth rate of reserve money against that of NFA (figure 6). Up until January-05, reserve money growth had outpaced NFA growth. Since mid-FY05 until FY08, reserve money growth began to lag behind NFA growth, suggestive of a conscious effort to control liquidity associated with foreign exchange purchases. 

More generally, there was a clear acceleration in M1 growth starting in 2003 and 2004 to 12 percent and 15 percent, a rate that was already inconsistent with price stability. The situation was worse in 2006, when it increased to 20 percent and close to 35 percent in 2008. M2 growth also peaked to 24 percent and most of this growth was accounted for through the expansion in NFA. 
Also, inflation which remains high since FY04, had three spikes to the double-digit levels. Inflation first rose from 3.2 percent in FY03 to an average close to 20 percent in FY04 and mid FY05 to reflect lagged pass-through pressures. It picked-up and remained in the double-digit level since FY07 and was propelled to the min-twenties range in mid-2008 following the food crisis. Such high inflation was not the case for other economies, even those where the share of food in the overall basket of consumption is as high as Egypt
. Despite the reserve accumulation, increasing monetary expansion and rising inflation, the exchange rate remained surprisingly stable (figure 7).
 
Moreover, the inflation and exchange rate objectives became in conflict with the inflation shocks since FY07. Higher interest rates; which were necessary to control inflation, sustained the reserve accumulation and exacerbated the upward pressure on the exchange rate.  Monetary policy tightening led to a vicious circle through which higher interest rates continued to attract foreign inflows, which exerted pressure on the exchange rate, thus forcing the CBE to resist such pressures. And as foreign inflows remained partially unsterilized, they fuelled monetary growth and inflation, which required further policy tightening. 
This section has shown despite the announced float, the official exchange rate continues to be managed. Recent movements of the LE/GBP and LE/euro still mirror the movements of the exchange rate of these respective currencies with respect to the US$. Significant increase in foreign exchange earnings since FY05 led to a huge reserve build-up and to upward pressure on the exchange rate. However, as reserve accumulation was of a large scale and persistent, sterilization operations were insufficient and the unsterilized capital inflows contributed to money growth and exacerbated inflation. Monetary policy tightening, necessary to curb inflationary pressures, sustained the reserve accumulation and the pressure on the exchange rate, which was not subject to any significant movements. 
There is one caveat to this analysis. The absence of explicit targets (both for inflation and the interest rate) makes it difficult to judge conclusively whether efforts to resist currency appreciation were fully responsible for the rise in inflation. High inflation could be the outcome of many factors and not only the rigidity of the exchange rate such as excess demand pressures, the fiscal stance and a looser-than-warranted monetary stance. But had the exchange rate been more flexible and able to adjust to external shocks, would inflation have remained high since 2004 and would it have risen to the mid-twenty range and persisted in the double-digit level? 
II. The Monetary Approach to Exchange Rate Determination
The theory of exchange rate determination was introduced in the middle of the last century. Ever since, many models have been developed including the monetary model, the portfolio balance, and the balance of payments approaches...etc. The monetary approach to exchange rate determination can assume that prices are either flexible or sticky. This section describes the main features of this approach in its flexible-price formulation. It then reviews the literature attempting to use these models to forecast exchange rates. 
I. The Model

The model assumes that there are two countries (a domestic country, Egypt and a foreign country the United States) which both produce a good that is assumed to be a perfect substitute between the two countries. With the exception of the nominal interest rate, all variables are expressed in logarithmic forms. Asterisks denote foreign variables. A number of relationships underlie the flexible-price monetary model.
First, in the absence of restrictions to trade, the Purchasing Power Parity (PPP) holds.
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are the exchange rate (the number of units of LE per US$), domestic prices and foreign prices. This parity implies that arbitrage in the goods market will tend to move the exchange rate to equalize prices in the two countries.
Second, money is not substitutable but bonds are assumed to be perfect substitutes. Since it is further assumed that asset holders can adjust their portfolios instantly after a shock and thus capital is mobile, uncovered interest rate parity must hold.
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Where 
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 denotes the expected change in the exchange rate one period ahead, and i denotes interest rates.
Third, stable money demand functions are assumed for the domestic and foreign countries.
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Where 
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Fourth, the money supply is exogenously determined by the monetary authorities and equilibrium prevails, thus
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By substituting (4) into (3) and subtracting the resulting foreign demand money relationship from the domestic expression and solving the relative price level, the following is obtained
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 EMBED Equation.3  [image: image18.wmf]




(5)
Equation (6) can be substituted into equation (1) in order to obtain the reduced form equation
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(6)

This basic form of the monetary model establishes a long-run relationship between the nominal exchange rate, money, income and interest rates, all expressed in the difference between domestic and foreign variables. The simplified version of the model assumes that income elasticities and interest rate elasticities of money demand are the same for the domestic and foreign countries. Equation (6) assumes a number of relationships. First, there is a proportional relationship between relative monies and the exchange rate, by which an increase in the former leads to a depreciation in the exchange rate. Second, an increase in income leads to an exchange rate appreciation. This is because increased income increases the transactions’ demand for money and with a constant money supply, the money market equilibrium can only be maintained if the domestic price level falls, this in turn can only occur, given a strict PPP assumption, if the exchange rate appreciates. Third, an increase in the domestic interest rate leads to exchange rate depreciation. This again reflects the effect of interest rates on money demand. A rise in the domestic interest rate reduces the demand for money which requires a rise in the domestic price level to maintain the equilibrium in the money market. However, given that PPP holds, the domestic price level can only rise if the exchange rate depreciates. This relationship is clear through the Fisher parity equation
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Where 
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is the expected inflation rate over the maturity horizon of the underlying bond. Assuming that the real interest rate are equalized across countries, equation (7) is rewritten as:
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(9)

Thus an increase in the domestic interest rate reflects an increase in expected inflation and a desire to reduce real money balances. Given that fixed money supply is exogenous, the price level changes by exchange rate depreciation in order to alter the real money balance.
II. Empirical Literature Review

Following the abandon of the gold standard in 1973, estimation of exchange rate empirical models has been relatively successful using US$ and DM exchange rate or UK pound for relatively short time periods Hodrick (1978) and Bilson (1978).
 Nevertheless, estimation attempts beyond 1978 and for other currencies have not been particularly successful. The major of problem of the estimation is the consistently wrong sign of the coefficient on the relative money supply term, which is hypothesised to be positive or equal to unity in all monetary models. The second problem is the presence of serial correlation, suggesting that the monetary model is misspecified Tawadros (2001). 
One of the reasons for the limited success of the estimation of the monetary model was provided in the seminal paper of Meese and Rogoff (1983). They explain that in an out-of-sample forecasting context, the monetary model fails to outperform a simple random-walk model of the exchange rate. Other causes for the failure of the monetary model as suggested by Smith and Wickens (1986) are the breakdown of the PPP assumption in the short-term and the misspecification of the money demand function. 
By introducing some modifications on the basic model, a number of studies were relatively successful. Frankel (1982) substitutes real income by real financial wealth and the interest rate differential by the differential of expected inflation. Somanath (1986) also found that a monetary model with a lagged endogenous variable forecasts better than either a monetary model by itself or the lagged endogenous variable by itself (i.e., better than the random walk). 
More progress was made in the nineties. Using an expression relating the change in the exchange rate to its deviation from a linear combination of relative money and relative output, Mark (1995) showed that there was greater power to predict exchange rates at long horizons than at short ones. His conclusions were largely buttressed by those of Chinn and Meese (1995) who used a wider variety of explanatory variables including trade balance, the relative price of tradeables/nontradeables, interest rates and inflation; as well as nonparametric methods. Nonetheless, both studies were unable to document short-run exchange rate predictability. Moreover, Berkowitz and Giorgianni (2001) show that Mark’s (1995) findings depend critically on the assumption of a stable co-integration relationship among the variables. 
With the emergence of the work of Engle and Granger in the late eighties, many studies have tested the long-run properties of the monetary model using cointegration techniques. Like Mark (1995), they find little evidence of co-integration among nominal exchange rates and monetary fundamentals during the post-Bretton Woods float, Baillie and Selover (1987), McNown and Wallace (1989) and Baillie and Pecchenino (1991). However, MacDonald and Taylor (1994) were able to find strong evidence of co-integration – using the cointegration methods of Johansen - between the GBP/US$ exchange rate and fundamentals between 1976 and 1990. They argue that this method is superior to that of Engle-Granger because it fully captures the underlying properties of the data, provides estimates of all the distinct cointegrating vectors that may exist and generates test statistics with exact distributions for the number of cointegrating vectors. MacDonald and Taylor (1994) are thus able to estimate a VEC model, capturing both the short-run and long-run co-integrating relationships. They show that this model outperforms the random walk forecasting as well as the basic monetary model. Recent supportive evidence can be found in Faizul and Islam (2006), Zhang and Lowinger (2005), Hwang (2001) and Tawadros (2001).

Successful estimation of the model was carried out using panel and long-span data, as a way to increase the span of the sample, which in individual cases were limited to the lifetime of the post-Bretton Woods float (25 years). According to Shiller and Perron (1985) and Hakkio and Rush (1991), this should increase the power of unit root tests (and Engle-Granger cointegration tests) to reject the hypothesis of non-stationarity. Panel studies include those of Groen (2000) and Mark and Sul (2001). Rapach and Wohar (2001) test the long-run model using century-old. 
Work on emerging market economies (EMEs) has been increasingly growing since the late 1990’s. Empirical evidence include Loria, Sanchez and Salgado (2009) and Garces-Diaz (2004) for Mexico, Baharumshah et.al (2009) and Chin et al. (2007) for Malaysia, Makrydakis (1998) and Miyakoshi (1999) for Korea. One study on Turkey fails to find evidence for the validity of the flexible monetary model Civcir (2003). However, the author is able to provide empirical support for the sticky version of the model. Two papers use panel cointegration tests and are able to explain the long-run exchange rate dynamics for Central and Eastern European and Asia/Pacific economies by Crespo-Cuaresma and MacDonald (2003) and Husted and MacDonald (1999) respectively.
On Egypt, work by Fayed (2005) applies unit root and cointegration analysis to test the validity of the flexible price monetary model using quarterly data from 1973 and 2003. This work establishes a long-run relationship between the LE/US$ exchange rate with two cointegrating relationships. The author then uses impulse response function and variance decomposition analysis and shows that monetary fundamentals can explain very little of short-term exchange rate volatility.   
To sum up, attempts to forecast exchange rates using the monetary model prior to Mark (1995) were unsuccessful, except for a few studies using data before 1978. Yet, many authors criticized the underlying assumption of this work with respect to the stationarity of the data. And while the use of Engle-Granger method did not always give supportive results, the use of the Johansen cointegration technique has proven to be more successful. Empirical evidence in EMEs has mostly been done using the Johansen technique and successfully validated the monetary model of exchange rate determination.
III. Has Monetary Policy Changed With the Announcement of the Float?

This section explores empirical evidence in order to assess whether the announcement of the float was associated with a significant change in exchange rate determination. To do this, the monetary model of exchange rate determination is considered for the LE/US$ exchange rate. 
1. Methodology

This approach tests whether the exchange rate is cointegrated with monetary fundamentals. In a first step, unit root tests are performed to determine the order of integration and then the Johanson cointegration method is applied. The existence of cointegration allows an examination of the short-term monetary model using an error-correction model.
2. Data and Description of Variables
The data used in the analysis are monthly and cover the period January-81 until December-08. All data are from the IFS data base except for the proxy for Egyptian monthly output. All variables are logged except interest rates. A dummy variable is included to distinguish between the float and fixed months. It takes the value of 0 for all the months before January 2003 and the value of 1 afterwards. The dependent variable is the nominal exchange rate (LE/US$). Explanatory variables include: 
(i) the relative domestic and foreign money supplies. M2 aggregates in LE billions for Egypt and US$ billion for the United States (seasonally adjusted from IFS) are differenced. 

(ii) the real relative income differential: Due to the absence of monthly real GDP series for Egypt, this variable was interpolated using six high frequency indicator variables.
 These series are transformed into an index with a base year January 1981 and then they were seasonally adjusted in e-views. For the US, the (IFS seasonally adjusted) real production index was rebased to January 1981. The two series are differenced to obtain the income differential. 
(iii)  the interest rate differential is the spread between the LE 3-month deposit rate and the US$ 3-month treasury-bills rate.
3. Unit Root Tests
In order to implement the Johansen cointegration test, the order of integration must be determined. The Dicky-Fuller (DF) and Phillip-Perron (PP) unit root tests are used. Table 1 reports the DF unit root test results for a lag of 16 months (SIC) and table 2 reports the result of the PP test. The variables (er) and (y-y*) include a constant term. The variables (m-m*) and (i-i*) include a constant term and a time trend. 
Table 1: The Augmented Dicky-Fuller test
	Variable
	ADF statistic
	Order of integration
	McKinnon critical values for rejection of hypothesis of a unit root

	
	
	
	1 percent
	5 percent
	10 percent

	Log levels (except interest rates)

	er
	-1.440381
	I(1)
	-3.450381
	-2.870247
	-2.571478

	y-y*
	-2.396807
	I(1)
	-3.449917
	-2.870057
	   -2.571377

	m-m*
	-1.323367
	I(1)
	-3.986026
	-3.423459
	-3.134688

	i-i*
	-3.259100¹
	I(1)
	-3.986636
	  -3.423755
	   -3.134863

	First differences

	Δer
	-2.810054¹
	I(0)
	-3.450348
	-2.870247
	-2.571478

	Δy-y*
	-13.91567
	I(0)
	-3.449917
	-2.870057
	   -2.571377

	Δm-m*
	-16?58893
	I(0)
	-3.986112
	-3.423501
	-3.134713

	Δi-i*
	-14.09124
	I(0)
	-3.986636
	  -3.423755
	   -3.134863


The null hypothesis of a unit root is rejected if the t-statistic is greater than the critical values.

¹Significance only at the 1 and 5 percent levels.
Table 2: The Phillips-Perron test 

	Variable
	PP statistic
	Order of integration
	McKinnon critical values for rejection of hypothesis of a unit root

	
	
	
	1 percent
	5 percent
	10 percent

	Log levels (except interest rates)

	er
	-0.908123
	I(1)
	-3.449679
	-2.869952
	-2.571321

	y-y*
	-2.314739
	I(1)
	-3.449679
	-2.869952
	   -2.571321

	m-m*
	-1.3581767
	I(1)
	-3.986026
	-3.423459

	-3.134688


	i-i*
	-3.581767¹
	I(1) 
	-3.986284
	-3.423585
	-3.134762


	First differences

	Δer
	-16.68953
	I(0)
	-3.449738
	-2.869978
	-2.571335

	Δy-y*
	-35.94809
	I(0)
	-3.449738
	-2.869978
	   -2.571335

	Δm-m*
	-16.67403
	I(0)
	-3.986112
	-3.423501
	-3.134713

	Δi-i*
	-14.09391
	I(0)
	-3.986636
	-3.423715
	-3.134863


The null hypothesis of a unit root is rejected if the t-statistic is greater than the critical values.

¹ Significance only at the 1 percent level.
According to the results of the unit root tests, all variables are non-stationary at the level, and stationary at the first difference, or integrated of order one, I(1). Since the series are of the same order, cointegration methodology could be applied, as required by the long-run monetary model.
4. Co-integration and Long-run Coefficients Estimation

Theory often implies that a linear combination of I(1) variables is I(0), or stationary. If this is the case, the variables are said to be cointegrated. This implies that the variables never drift apart from each other. The selection of the lag order, a prerequisite for the application of the Johansen procedure, has been based on the Schwarz information criterion (SC) and on the log criterion of Hannan and Quinn (HQ). The computation of this criterion for a maximum lag of 8 months produced a discrepancy between both criteria with the SC indicating a one month lag order as opposed to the HQ which produced a three-month lag order. Since the HQ criterion tends to select the true lag order in a VAR containing I(1) variables more accurately than the SC ((Jacobson 1990), a three order VAR has been selected.
The long-run static relationship is a linear composition of the following relationship:
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the interest rate differential. 
The cointegration vectors are tested according the Johansen test. Results reported in table 3 indicate the existence of one single cointegrating vector. This means that the monetary model has a long-run validity in explaining exchange rate determination.
Table 3: Results of the Johansen Cointegration test
[image: image30.emf]Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05

No. of CE(s)EigenvalueStatistic Critical ValueProb.**

None * 0.110736 79.74462 69.81889 0.0065

At most 1 0.082923 43.12809 47.85613 0.1295

At most 2 0.041812 16.12024 29.79707 0.7038

At most 3 0.008703 2.794439 15.49471 0.9754

At most 4 0.000215 0.067221 3.841466 0.7954

 Trace test indicates 1 cointegrating eqn(s) at the 0.05 level

 * denotes rejection of the hypothesis at the 0.05 level

 **MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max-Eigen 0.05

No. of CE(s)EigenvalueStatistic Critical ValueProb.**

None * 0.110736 36.61654 33.87687 0.0229

At most 1 0.082923 27.00785 27.58434 0.0591

At most 2 0.041812 13.3258 21.13162 0.4227

At most 3 0.008703 2.727219 14.2646 0.9632

At most 4 0.000215 0.067221 3.841466 0.7954

 Max-eigenvalue test indicates 1 cointegrating eqn(s) at the 0.05 level

 * denotes rejection of the hypothesis at the 0.05 level

 **MacKinnon-Haug-Michelis (1999) p-values


The null hypothesis of no cointehrating vector is rejected if both trace and eigenvalue statistics are greater than the critical values.
The long-run equilibrium relationship is
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These estimated coefficients of money, income and interest rate differentials have the anticipated signs. 
5. The Vector Error Correction Model
According to the Granger Representation Theorem, if a cointegrating relationship exists between a series of I(1) variables, then a dynamic error-correction model also exists. The latter is an equilibrium model which uses the lagged residual from the cointegrating relationships in combination with short-run dynamics to adjust the model towards long-run equilibrium. This suggests that there should exist an exchange rate equation of the form:
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Where 
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captures the adjustment of the exchange rate towards its long-run equilibrium value. Using the estimated cointegrating vector, a dynamic error correction model was estimated.
Table 4: Results from the VECM
	Variable
	Coefficient
	Standard Error
	t-statistic

	Error Correction Term
	-0.015184
	0.00723
	-2.10147
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	0.007370
	0.00595
	1.123863

	DUM
	-0.000838
	0.00674
	-0.12424


Table 4 reports the estimates of the VECM.The coefficient of the error correction term in the exchange rate equation is negative and statistically significant. Its size (-0.015184) means that 1.5 percent of the adjustment towards the long-run equilibrium takes place per month. In other words, it takes about 5.5 years for the exchange rate to adjust to restore its long-run equilibrium. This suggests that shocks to the exchange rate are persistent. Also, the coefficient of the dummy variable is insignificant and close to 0, suggesting that there has not been any significant change in exchange rate determination. Does this mean that Egypt’s exchange rate is still fixed? The following section looks with more depth into this question
IV. Estimating Egypt’s De Facto Exchange Rate Regime: 

Determining the de facto exchange rate regime is not an end to itself, but rather the means to identify the impact of the exchange rate policy on macroeconomic outcomes (especially growth and inflation), as well as the limitation it imposes on monetary policy. For instance in the case of Egypt, if the CBE adopts an inflation targeting framework, as announced, it must introduce more flexibility in the exchange rate regime, in order not to compromise the objective of price stability. This section thus seeks to determine Egypt’s exchange rate regime.

1. Literature review

A de jure classification was compiled and published in the International Monetary Fund (IMF) Annual Report on Exchange Rate Arrangements and Exchange Rate Restrictions. It distinguished between two types of regimes, fixed and “other”. Later, the classification expanded to three, then four regimes, the latter prevailing through most of the 1980s and 1990s, Reinhart and Rogoff (2002). This de jure classification – relying on self-declarations - was considered to be comprehensive in terms the coverage of economies, observations over time and frequency of updating Bubula and Ötker-Robe (2002). It thus became the main reference on countries’ exchange rate regimes. Nevertheless, it was not very reflective of the actual exchange rate regime in the case where a country exhibits fear of floating behaviour. 

In light of these deficiencies, empirical work emerged to estimate de facto exchange rate classification.
 Ghosh, Gulde and Wolf (2002) observe that de facto classifications have one main drawback, related to their backward-looking nature. The stated regime in principle should convey information about future policy intentions. Ex-post observed actions, however, pertain to the past. However, while this is true, the identification of the de facto exchange rate regime helps to know the constraints and/or effectiveness of monetary policy with respect to what it can or cannot do. 

Some classifications are entirely independent of the official country announcements. These methodologies look at exchange rate volatility, the changes in foreign reserves and/or nominal interest rates. The last two variables help provide information on central bank intervention. Some authors remain skeptical about their use. De Grauwe and Schnabl (2008) argue that (percentage) changes of foreign reserves tend to be biased by the stock of foreign reserves, i.e. a large stock of reserves would tend to exhibit low percentage changes and vice versa. Also, Ghosh, Gulde and Wolf (2002) argue that information on intervention data may not always be available because central banks treat them as confidential. Further, they explain that the existence of a variety of off-balance sheet instruments make the use of reserves less pertinent. Furthermore, movements in central bank reserves, particularly in low income countries, could be influenced by servicing of foreign debt or payments for bulky purchases which have little to do with intentional foreign exchange intervention but result in large movements in reported reserves. Meanwhile, interest rate changes may also not reflect exchange rate policies because in many emerging markets, they could be set administratively and because financial and money markets are highly underdeveloped, fragmented, and isolated from international financial markets. 
An early de facto classification can be found in Bofinger and Wollmershäuser (2001) based on changes in foreign reserves as a (i) ratio to the economy’s external sector (being exports and imports) and (ii) as percentage change of the level of reserves at the beginning of the period. Officially floating regimes are divided into: pure floats (no intervention in the foreign exchange market), independent float (intervention to stabilize the exchange rate around its market-determined trend) and managed floats (which follow an unannounced target path). Poirson (2001) constructed an exchange rate rigidity index on the basis of the ratio of exchange volatility to reserves. Shambaugh (2003) divided regimes into pegs and non-pegs based on whether exchange rate changes were within pre-specified bands. 

In their proposed de facto classification, Levy-Yeyati and Sturzenegger (LYS) (2005) use cluster analysis to classify 183 regimes
. To assess the volatility of the exchange rate, they look at the behaviour of two variables: changes in the nominal exchange rate and the volatility of these changes. To measure intervention in the foreign market, they measure the volatility of international reserves relative to the monetary base. They use this measure in countries where low monetization implies a larger relative intervention in foreign exchange markets. They do not include interest rates in their classification for several reasons. First, most of the changes in interest rates in small open economies are the response to unsterilized intervention by monetary authorities.
 But they argue that interest rate policy is taken into account through the changes that unsterilized reserve flows induce on monetary aggregates. Second, they further argue that the scope for interest rate changes to alter exchange market conditions without a concomitant movement in reserves is quite limited, both in duration and strength. 

LYS (2005) classify exchange rate regimes into 4 types: (i) fixed when the exchange rate does not move while reserves are allowed to fluctuate, (ii) flexible when there is little intervention together with unlimited volatility of the nominal exchange rate, (iii) a crawling peg when changes in the nominal exchange rates occur with stable increments (i.e. low volatility in the rate of change of the exchange rate) while active intervention keeps the exchange rate along a path, (iv) a dirty float when volatility is relatively high across all variables, with intervention only partially smoothing exchange rate. They classify some inconclusive cases when both the exchange rate and international reserves are low. 
Other empirical work has at starting point the self-declared regimes and are adjusted based on judgment, statistical algorithms and developments in parallel markets, see for instance the work of Ghosh, Gulde, Ostry and Wolf (1997) and (2002), Bailliu, Lafrance and Perrault (2002) and Reinhart and Rogoff (2002). 
The IMF classification of “official regimes” was also revised in 1999 by correcting declared regimes for the observed behavior of nominal exchange rates and official reserves. Using this methodology, Bubula and Ötker-Robe (2002) reclassify regimes over the 1990– 2001 period for all IMF members. Since 2003, the IMF’s “de Facto Classification of Exchange Rate Regimes and Monetary Policy Frameworks” replaced the older de jure classification. Exchange rate arrangements are ranked on the basis of their degree of flexibility and the existence of formal or informal commitments to exchange rate paths. It distinguishes among 8 forms of exchange rate arrangements (see appendix table 1). According to this classification, that there are 84 countries with a floating exchange rate, of which 44 are managed floaters and 40 are pure floaters. 

With the move towards intermediate regimes, a main thrust of recent research tries to estimate baskets weights in the case when economies claim to be following transparent intermediate regimes (a basket peg or a basket with a band) but keep the weights in the basket secret. This branch of the literature is outside the scope of this study as it is not the case for Egypt.
2. A de facto classification of Egypt’s exchange rate regime 

According to the IMF de jure classification, Egypt’s exchange rate regime moved from being a “fixed adjustable peg” between 1960-1991 to a “managed floating” regime as announced by the government between 1991-1998. In 1998, realizing that the exchange rate was still fixed, the IMF revised its classification and ranked Egypt as having “a conventional fixed peg arrangement” Kamar and Bakardzhieva (2005). Under the IMF de facto classification, the regime has been classified as a “managed float with pre-determined path for the exchange rate” since 2003. It has been labeled as a “conventional fixed peg arrangement” in 2006 and then it was reclassified as a “managed float with pre-determined path for the exchange rate” IMF (2007).

Two papers provide alternative classifications to exchange rate regimes in Egypt. Kamar and Bakardzhieva (2005) assume that the exchange rate is fixed when its volatility is confined to a 3 percent band and it is a float when the band is larger than 15 percent. Another paper by El-Rifaie (2002) used a modified LYS methodology (by introducing some changes to the calculation of the volatility of reserves) and concludes that Egypt had a fixed exchange rate between 1992 and 2000.
In this section, the LYS methodology is used to classify Egypt’s de facto exchange rate regime. This methodology is chosen because it is simple and does not rely on any official declarations by the government or any other entity. Based on this methodology, the exchange rate regime will be defined according to the behaviour of the following three variables: 
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The volatility of exchange rate changes 
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The volatility of reserves relative to the monetary base
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 is thus the average of the absolute monthly change in r.

The analysis relies on monthly data for the period from FY82 to FY08. This period is divided into two sub-periods. The first, until 2003 corresponds to an official exchange rate peg while the second starts with the announcement of the float since January 2003. The currency of reference is the US$ over the whole period because the LE was de jure pegged to it. Monthly data were obtained from the IFS. A yearly figure is computed for each of the variables for the period of FY82-FY08 and compare the yearly figure with the sample average in order to label the exchange rate regime. Regimes are the categorized into one of the four categories explained in the previous section. We consider this classification to be completely independent of the official regime announced by the government. The calculations are reported in table 5.
Table 5: A De Facto Classification of Egypt’s Exchange Rate Regime According to LYS Methodology

	 
	Absolute ER Monthly volatility
	Volatility of exchange rate  changes
	Volatility of reserves
	LYS classification

	Sample average
	0.9%
	5.9%
	4.5%
	na

	FY82-FY03
	1.0%
	6.6%
	5.1%
	na

	FY04-FY08
	0.5%
	0.9%
	2.4%
	na

	FY82
	0.0%
	0.0%
	3.4%
	inconclusive

	FY83
	0.0%
	0.0%
	3.0%
	inconclusive

	FY84
	0.0%
	0.0%
	0.8%
	inconclusive

	FY85
	0.0%
	0.0%
	1.7%
	inconclusive

	FY86
	0.0%
	0.0%
	1.5%
	inconclusive

	FY87
	0.0%
	0.0%
	2.7%
	inconclusive

	FY88
	0.0%
	0.0%
	2.3%
	inconclusive

	FY89
	0.0%
	0.0%
	2.2%
	inconclusive

	FY90
	4.2%
	10.2%
	5.7%
	dirty float

	FY91
	11.8%
	26.6%
	36.9%
	dirty float

	FY92
	0.2%
	0.3%
	3.3%
	inconclusive

	FY93
	0.2%
	0.2%
	6.7%
	fixed

	FY94
	0.1%
	0.1%
	8.9%
	fixed

	FY95
	0.1%
	0.1%
	5.7%
	fixed

	FY96
	0.1%
	0.0%
	4.8%
	fixed

	FY97
	0.1%
	0.1%
	4.4%
	inconclusive

	FY98
	0.0%
	0.0%
	2.7%
	inconclusive

	FY99
	0.0%
	0.1%
	4.9%
	fixed

	FY00
	0.1%
	0.2%
	3.0%
	inconclusive

	FY01
	0.9%
	1.6%
	1.9%
	inconclusive

	FY02
	1.3%
	2.9%
	3.0%
	inconclusive

	FY03
	2.6%
	5.5%
	1.0%
	float

	FY04
	0.3%
	0.5%
	2.1%
	dirty float

	FY05
	0.7%
	1.5%
	3.3%
	dirty float

	FY06
	0.1%
	0.1%
	3.1%
	inconclusive

	FY07
	0.1%
	0.1%
	1.4%
	inconclusive

	FY08
	0.7%
	1.5%
	2.2%
	inconclusive


The most striking result of this analysis is that in general, both the volatility of the nominal exchange rate and that of international reserves are low, 0.9 percent and 4.5 percent respectively. The volatility was higher before 2003, probably reflecting recurring devaluations and continuous attempts of policy intervention using official reserves. After the float, both variables have a lower volatility (than the sample average). Concerning the exchange rate, this is a bit puzzling. Had the exchange rate been de facto floating, shouldn’t it have exhibited more volatility since 2003? 

International reserves have been most volatile in FY91 when several devaluations occurred within the year. They also had higher volatility during the nineties (5.1 percent) when the CBE resorted to them to defend the official peg. However, after the float, they have been less volatile (2.4 percent). 
The exchange rate is classified as a float for one year, FY03, when the de jure float was announced because the exchange rate was subject to significant depreciation. It is classified as fixed (a dirty float) in five (four) out of 26 years. Most of the dirty float years reflect political devaluations. For the remaining 17 years, the exchange rate regime is “inconclusive” because the exchange rate stability coexisted with rather low international reserve volatility. These results differ from those of El-Rifaie (2002) who classifies the exchange rate as fixed until 2000. However, the author remains silent on the reported very low volatility of reserves.  
Repeating the exercise using the volatility of reserves (not as a ratio to the monetary base) yields the same results. However, the use other foreign currency assets, instead of international reserves, gives better results. These assets are reported by the CBE (since December-04) but are not calculated as part of the CBE total official reserves. Results indicate that the stability of the exchange rate coexisted with enormous reserve volatility since 2005. This suggests that the CBE should be resorting to these foreign currency assets to manage the exchange rate.

This section provided an attempt to classify Egypt’s exchange rate regime using the LYS methodology. Based on the first two criteria measuring exchange rate volatility, one would tend to classify Egypt’s exchange rate regime as fixed. However, the third criteria which measures intervention through reserves has been relatively stable over time and never exhibited any significant volatility, except in 2003 when the LE was devalued. This suggests that the CBE does not frequently and transparently resort to official reserves to defend the peg. This paper is thus unable to classify Egypt’s exchange rate as a float for recent years according to the LYS methodology.

Conclusion:

The motivation behind this paper was the intuition that the exchange rate continues to be managed by the CBE, despite the de jure float. The first aim of this paper was thus to empirically assess whether there has been any significant change in exchange rate determination with the announcement of the float. To this end, the first section has shown that the stability of the exchange rate persisted after the announcement of the float. Since FY05, significant capital inflows led to a huge reserve accumulation but as sterilization operations have only been partial, the unsterilized capital inflows could have contributed to money growth and inflation.

In the second section, the monetary model of exchange rate determination was tested for the LE/US$ using monthly data over the period 1981-2008. A single long-run relationship was found. Using the single cointegrating vector, the estimated VEC model shows that the exchange rate adjusts to restore long-run equilibrium, albeit at a slow rate. There does not seem to be any significant change in the exchange rate regime after the announcement of the float. 
Given this finding, the second aim of the paper was to determine Egypt’s de facto exchange rate regime. Although the IMF classification currently labels Egypt’s exchange rate regime as a managed floating, this paper (based on LYS methodology) could not classify it as a “float” since official international reserves do not fully capture CBE intervention. 
Policy Recommendations and Further research

Unlike in industrial economies, the exchange rate plays an important role in EMEs, even for those adopting an explicit inflation target. In the case of Egypt, it is becoming a risky implicit anchor because it remained quasi-fixed for a number of years in an environment in which the persistence of inflation led to a worrisome real appreciation of the currency. Main questions naturally arise related to (i) how to determine the role of the exchange rate in monetary policy and (ii) what exchange rate regime would be best suited for Egypt Amato et. al (2005).

There are several key factors to look at when determining the weight of the exchange rate in monetary policy: the impact of exchange rate movements on domestic inflation, the source of shocks, the volatility of capital flows and the credibility of the monetary authorities. 

First, it is clear that a weakening exchange rate pass-through in an environment of low and stable inflation could provide a good argument for more flexibility and allow a shift towards interest rate channels to control inflation. A second key factor is the type of exchange rate shocks that merit policy intervention. The latter must be based on the belief that that the exchange rate is becoming misaligned. In general, movements in the exchange rate that respond to adjustments in the equilibrium real exchange rate will have smaller inflationary effects than movements that are not a response to changes in fundamentals. 

A third key factor is the vulnerability to volatile or sudden stops of capital flows. Such volatility, together with the size of the economy, its degree of openness to trade and capital flows should determine the role of exchange rate in monetary policy.
A fourth factor is the level of central bank credibility, and, conversely, the potential impact of any actions on it. Some have argued that there is greater room for monetary policy to pay attention to the exchange rate over and above inflation when its anti-inflation credentials are beyond doubt.  This can only be possible with a strong institutional setup, which includes credible price stability, fiscal discipline, strong prudential system based on openness and transparency and well-developed financial markets. 

Based on the above, Rabanal (2005) showed that the exchange pass-through to domestic CPI inflation following the 2003 devaluation was low and slow. Future work is required to determine how the pass-through has evolved in the post-float years. IMF (2009) also showed that the LE/U$ exchange rate is not misaligned from fundamentals, which presents a strong argument against continued policy intervention. With respect to credibility, it must be admitted that a lot of reforms within the CBE have taken place which have helped to improve its credibility. Nevertheless, the lack of transparency about explicit and operating targets and monetary stance in general may be undermining CBE credibility and its control of price stability. Moreover, a credible monetary policy goes hand in hand with fiscal discipline (a low fiscal deficit and debt ratio) and coordination. Other arguments in favor of floating the exchange rate is that Egypt’s vulnerability to a sudden stop is also low, unlike other EMEs, because “capital inflows have not been intermediated through the financial system and official reserve levels are comfortable”. Also, capital inflows are geographically well-diversified and only a small part of inflows is portfolio investment while the rest is foreign direct investment IMF (2007).
Finally, it is important to have a clear exchange rate policy within a coherent monetary policy framework. In this respect, the CBE has announced its intention to move to an IT framework over the medium-term. However, other options could also be explored. For an economy that maintains an underlying inflation in the low two digits, Kamar and Bakardzhieva (2005) made a case for managed bands or crawling pegs. The former regime allows the exchange rate to fluctuate within a band and thus could accommodate short-term fluctuations. Naturally, the band must be periodically reviewed to ensure that it remains consistent with the underlying fundamentals of the economy. A crawling peg system could also accommodate exchange rate fluctuations and also neutralize the inflation differential and reflect the real adjustment of the economy. Kamar and Bakardzhieva (2005) recommend that the currency be related to a weighted basket of currencies that constitute Egypt’s main trading partners.  
This paper would also like to suggest the targeting of the real exchange rate as suggested by Frenkel and Taylor (2006). They suggest an approach to maintain a “Stable and Competitive Real Exchange Rate”. This policy will allow monetary policy to focus both on inflation and the exchange rate (both nominal and real) which should maintain macroeconomic stability. It would also take into account employment and growth.
In the meantime, in order to ensure the credibility of success of any monetary policy framework that focuses on price stability, a more flexible exchange rate is called for. The exchange rate cannot be in conflict with the goal of price stability. 
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Figure  2 : Egypt’s Other Exchange Rates Before 2003
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Figure  6: Growth rates of reserve money and NFA





Figure  7: Money Growth, Inflation and the Exchange Rate
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� Central Bank of Egypt (2005). 


� Lavigne (2008) and Mohanty and Turner (2006)	


� Emerging economies such as Guatemala, Honduras, Nigeria, Lithuania, Indonesia or Armenia, saw inflation increase to 15 percent.


� Neely and Sarno (2002) provide a comprehensive review of empirical studies on the monetary approach to exchange rate determination.                                                                              


�A temporal disaggregation procedure, namely, oil price (UK Brent) and the real exchange rate (for US CPI) series as well as the real value series for exports, imports, money balances (M1) and real quasi-money. The CPI was used to deflate the nominal exports, imports, M1 and quasi-money series. The calculation of this variable was performed by Dr. Tarek Moursi and colleagues, whom we thank for sharing this data.   


� For a comprehensive literature review, please see Tavlas, Dellas and Stockman (2008). 


� Cluster analysis means that all volatilities are compared to their sample averages.


� If a central bank wants to defend its currency by raising interest rates, it simply has to leave unsterilized the reserve outflows, by doing so the money supply contracts, raising interest rates.
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