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Inflation Dynamics in Egypt: Does Egypt’s Trade Deficit Play a Role? Heba E. Helmy Associate Professor of Economics, Faculty of Management Sciences Modern Sciences and Arts University (MSA), Egypt E-mail: [email protected] Tel: +2-0123300608; Fax: +2-0224174187 Abstract The objective of this study is twofold; first, to analyze the dynamics of inflation in Egypt by investigating the importance of the different sources of inflation over the past thirty years; second, to detect the impact – if any – of Egypt’s chronic trade deficit on inflation in Egypt. Moreover, the paper attempts to use the empirical results concerning the efficacy of the interest rate and exchange rate channels in testing Egypt’s readiness for inflation targeting (IT). The paper uses Granger causality tests, a variance autoregressive (VAR) model, impulse response functions (IRF) and variance error decomposition (VDC) analyses to test for the sources and dynamics of inflation in Egypt. Results of the paper prove that inflation in Egypt is primarily affected by the rate of growth of money supply. Although the interest rate channel has proved to influence inflation, its influence comes second after money supply as a determinant of inflation in Egypt. The exchange rate’s impact on inflation resembles the interest rate effect in magnitude; however the impact of the exchange rate on money supply proved to be stronger than that of the interest rate; therefore the exchange rate can be considered as an important indirect tool towards combating inflation. The depreciation of the exchange rate of the Egyptian pound was also found to improve the trade deficit but after a time lag. Accordingly, an important policy implication may be that depreciation of the pound and then stabilizing it at a constant below market equilibrium exchange rate through indirect measures – although may temporarily boost inflation and aggravate the trade deficit in the short run – yet it decreases them in the long run.



JEL Classification Codes: C32, E31



1. Introduction Inflation has long been a crucial problem in Egypt. Even in periods when the inflation rate was not high enough by international standards the relatively low levels of living, coupled with slow rates of output growth over the last few decades, made any increase in prices a common complaint to most Egyptians. Successive Egyptian governments have usually put curbing inflation amongst their top priorities; nevertheless, as inflation proved to be a multidimensional problem, success in achieving this objective was not always guaranteed. Official estimates of the inflation rate prove that, following the implementation of the Economic Reform and Structural Adjustment Program (ERSAP), the Egyptian government temporarily succeeded in controlling inflation. However, with the turn of the century, the inflation rate started rising again to double-digit levels. As a result, the Egyptian government started



Middle Eastern Finance and Economics - Issue 8 (2010)



7



contemplating the adoption of inflation targeting regime (henceforth IT) following the trend that started with New Zealand in 1990 and was later successfully implemented in several other developed economies. The issue triggered extensive research either supporting or refuting Egypt's readiness for IT. As the findings on this issue were not conclusive, we attempted in this study to contribute in settling the dichotomy. The study also endeavors to proceed one step further and examine whether the policy itself – even if Egypt was ready for it – is the correct option for Egypt taking into consideration Egypt’s chronic trade deficit over the last decades. Accordingly, the objective of this study is twofold; first, to analyze the dynamics of inflation in Egypt by investigating the importance of the different sources of inflation over the past thirty years; second, to detect the impact – if any – of Egypt’s chronic trade deficit on inflation in Egypt. The paper is organized as follows: Following this introduction, section 2 provides a theoretical background for the study by explaining first the theoretical foundations of IT and the advantages and disadvantages of the policy in comparison to other regimes. The second part of section 2 reviews the evolution of Egypt's monetary policy while the third part traces the development of Egypt’s trade deficit. Section 3 presents a brief overview of the empirical literature conducted on the sources and dynamics of inflation in general and with respect to Egypt in particular. Section 4 explains the sources and limitations of the data and expounds the empirical methodology used. Section 5 analyses the main outcomes and empirical results of the study, while section 6 concludes by proposing the relevant policy implications.



2. Theoretical Background 2.1. Inflation Targeting Strategy Starting the early 1990s, some developed countries started implementing inflation targeting, abandoning other regimes such as exchange rate targeting and monetary targeting. In fact, monetary targeting, exchange rate targeting, monetary policy with an implicit nominal anchor and inflation targeting are the main strategies that feature a strong nominal anchor which puts price stability as the utmost objective surpassing other objectives of the economy. On the implementation of monetary targeting the central bank asserts that it will achieve a certain level of annual growth of M1 or M2. Exchange rate targeting implies fixing the value of the local currency to that of a large economy usually characterized by low inflation (the anchor country) such as the dollar. Monetary policy with an implicit nominal anchor implies that a country does not have an explicit nominal anchor yet its monetary policy controls present inflation and carefully monitors future inflation by taking all necessary early actions before inflation actually appears. Finally, through the adoption of inflation targeting regime, the central bank announces a medium term numerical target for inflation (Mishkin, 2007)1. Even though many countries are currently shifting toward inflation targeting, this regime is not without risks. Adopting IT means that a country should abandon other regimes especially the exchange rate targeting, and allow its currency to free-float. The problem with the free-float exchange regime is that emerging economies confront problems of high inflation and occasional currency crises. Based on the domestic residents' experience of past inflation, and because the dollar is the universally accepted store of value currency, converting domestic deposits to dollars is a common phenomenon in such economies. As local banks' deposits of foreign currencies increase banks start offering loans denominated in foreign currencies. Sudden real depreciation of the local currency would increase the local value of the foreign-currency denominated liabilities and ultimately decrease the net worth of firms and individuals (Mishkin, 2008). Banks – fearing the problems of moral hazard – would decrease the provision of loans and the emerging economy would enter a new phase of contraction. As a result, monetary authorities in the emerging economy are usually reluctant to adopt a free-float exchange 1



For a complete analysis of the advantages and disadvantages of each regime, see Mishkin (2007) and Bernanke and Mishkin (1997).
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regime (Calvo and Reinhart, 2002). Other emerging economies fear to adopt a free-float exchange regime because their currencies experience appreciation rather than depreciation (Mishkin, 2008). Risland and Torvik (2004) prove that in a model with traded and non-traded sectors, inflation targeting was found to give better output stabilization in the non-traded sector than exchange rate targeting when demand shocks occur; but the opposite is true for supply shocks. Nevertheless, for the traded sector inflation targeting was found to destabilize the economy when demand or supply shocks occurred. Inflation targeting was found to produce better output stability for the traded sector than exchange rate targeting only in the case of shocks to world market prices. In addition to the undesirable effects resulting from a free-float exchange rate, a necessary condition for inflation targeting, some studies have detected negative effects of IT on other economic variables such as income distribution by decreasing the share of wages in total national income (Rochon and Rossi, 2006). Accordingly, for emerging economies to adopt IT they have to deal with four major challenges. First, they have to correct their fiscal imbalance and undergo fiscal discipline as a mounting government deficit will force the monetary policy to serve government obligations and the inflation will eventually fail to meet the targeted level. Second, financial institutions have to be developed so that the central bank has the ability to raise interest rates and force down the inflation rate. A weak banking system prevents the central bank from doing so and ultimately results in the central bank failing to meet its inflation target. Third, monetary institutions should be developed. This can be practically implemented by first announcing a numerical inflation target and publicly announcing it so that the central bank would be accountable if it did not achieve it. Monetary institutions should also be developed in the sense that the central bank should be completely independent, banned from directly financing the government's deficits and allowed to set its monetary policy instruments without interference from the government (This of course would entail protecting the central bank officials from dismissals and political pressures). Fourth, inflation-targeting entails dealing with exchange rate fluctuations (Mishkin, 2008). Although some studies proved that the pass-through effect was found to decrease in many developed and developing economies after the adoption of inflation targeting (Nogueira), yet in most emerging economies, depreciations of the local currency usually lead to inflation resulting from the pass-through effect of higher import prices and larger export demand. Monetary authorities should thus limit exchange rate fluctuations but not to the extent that the exchange rate becomes the nominal anchor and is given priority over the inflation target. 2.2. Egyptian Monetary Policy in Retrospect According to the Central Bank of Egypt (CBE), price stability is currently the dominant objective of Egypt's monetary policy. Although the bank does not identify any numerical value for targeted inflation yet, it attempts to achieve a level of stable prices that "sustains adequate levels of investment and economic growth" (CBE Economic Report, 2010). This assertion is rather paradoxical for it rather unclear whether price stability or economic growth takes priority. To achieve this objective the bank manipulates the interest rate through the corridor system. Ever since the mid seventies, Egyptian monetary policy was rather inconsistent both in terms of its objectives and its implementing tools. Despite the implementation of an Open Door policy based on liberalizing Egypt's economy in 1974, Egyptian economic policy before 1991 depended mainly on central planning and weak reliance on market forces. As the state controlled and owned most of the country's resources, financial and credit markets were stagnant and the government was crowding out the private sector for credit. At that time the main tool used by the central bank was monetary targeting, without the bank having a clear vision on how the intermediate target (M2) would affect the final target which is price stability. In order to pursue its policy the central bank at that time used several direct tools such as controlling interest rates and identifying credit ceiling for banks; in addition, the bank utilized some indirect tools such as the reserve ratio and the discount rate to manipulate credit to certain sectors. Monetary policy during that phase (1975 – 1989) did not prove to
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be very successful as prices displayed considerable fluctuations responding mainly to similar changes in money supply. Interest rates were stable and had no influence on credit growth (Abou El Oyoun, 2003). In the early nineties the Egyptian economy started displaying some structural imbalances especially high inflation, which resulted mainly from government financing of its budget deficit from unreal sources (during the preceding period, credit expansion to the private sector was confined to a certain annual percentage while credit expansion to the government was unlimited). The main thrust of the program was to control demand through dependence on market price signals in addition to decreasing government intervention in the economy by implementing an intensive privatization program. Accordingly, financial and real markets started to be liberalized by removing price distortions, freeing interest rates, removing the ceiling on bank credit. In addition, treasury bills of 3months to one-year periods were introduced for the first time to finance government deficit. (Abou El Oyoun, 2003). Egypt replaced its fixed exchange rate regime with an adjustable currency peg in 2001 leading to a loss of about 48% of the value of the Egyptian pound with respect to the dollar. The adjustable peg was replaced by floating exchange rate regime in 2003. However, fears of dollarization induced the CBE to increase the interest rate on the Egyptian pound in 2004 and 2005. Presently the main target of the CBE is inflation stabilization through management of interest rate and money supply; however it continues to stabilize the exchange rate through indirect policy measures (Morsi, Mossallamy and Zakaria, 2007). 2.3. Development of Egypt’s Merchandise Trade Deficit Egypt has been suffering a chronic merchandise trade deficit over the last decades. Egypt’s merchandise trade deficit soared from about LE 1 billion in 1977 to about LE 12 billion in 1988. By the end of the nineties the merchandise trade deficit amounted to LE 42 billion, but hiked tremendously to LE 144 billion in 2008 (ARE Statistical Yearbook, various issues). Several arguments have been proposed to justify the chronic nature of Egypt’s merchandise trade deficit. Capital goods needed for Egypt’s ambitious development plans in addition to the country’s inability to export except primary agricultural goods were proposed to account for the deficit in the sixties. In the early eighties, the reconstruction and replacement of Egypt’s ailing infrastructure constituted the main arguments for the imports of capital and investment goods. However, the persistence of the deficit during the nineties and the first decade of the new millennium question Egypt’s success in restructuring its economy toward a diversified export-oriented economy. A quick glance at table (1) clearly depicts how Egypt’s remains heavily dependent on essential intermediate, investment and consumer imports, while more than half its exports are composed of primary goods such as oil and mineral exports. Finished goods exports comprise iron and steel bars, cement and textiles as the main finished items. According to World Bank sources, high technology exports constituted only 1% of all merchandise exports in 2008. Table 1:



Egypt’s Exports and Imports by the Degree of Processing July/September 2008/2009



Total exports Fuels, mineral oils and products Raw materials Semi-finished goods Finished goods Miscellaneous



Value 8162.9 4236.7 223.6 590.4 2947.4 164.8



July/September 2008/2009 Percentage 100 Total imports 51.9 Fuels, mineral oils and products 2.7 Raw materials 7.3 Intermediate goods 36.1 Investment goods 2.0 Consumer goods Miscellaneous



Value 15162.9 1538.3 2061.3 5378.1 3095.2 2270.4 819.6



Source: CBE, Economic Review2009/2010. Appendix tables 5/2 and 5/3, Vol.50, No. 1, pp. 150 – 156, Online



Percentage 100 10.2 13.6 35.5 20.4 14.9 5.4
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There are several channels by which Egypt’s trade deficit can influence the inflation rate. In addition to the rise in oil prices (a major Egyptian imported good), rise in the prices of imported inputs would be reflected in the prices of locally produced goods (as Egyptian products usually have a high foreign component) and ultimately on the inflation rate. A second possible channel by which the trade deficit would create an upward pressure on prices is through its relation to the budget deficit, a phenomenon usually referred to as the twin deficit hypothesis. While some studies have proved that a causal relation runs from a country’s budget deficit to its current account deficit, other studies have proved that this relation runs from the current account deficit to the budget deficit. If the latter case reflects the situation in Egypt, and the government finances the budget deficit (that resulted from the trade deficit), then in that case the increase in money supply would lead to inflation. A trade deficit would also raise prices if a trade deficit is corrected by depreciation in a country where depreciations have a strong pass-through effect. On the other hand, a continuous rise in inflation resulting from an increase in money supply may induce a trade deficit (Lee and Sampson, 2000). The additional money injected is utilized in the demand for real goods thereby creating a persistent trade imbalance. Normally, under a freely flexible exchange rate system, a deficit in the balance of trade induces a depreciation in the national currency which promotes exports through lower prices and decreases imports through higher prices leading finally to the self correction of the balance of payments. If the exchange rate is semi-pegged (as in the case of the Egyptian pound), a trade deficit (if not neutralized or sterilized) causes the money supply to fall, and the interest rates to rise in the deficit nation. Rising interests would discourage investments and exports, decrease GDP, and reduce prices (Salvatore, 2007). Under either system, prices in the deficit country would fall and the balance of trade is eventually self corrected. Nevertheless, Egypt’s trade deficit has not always been reflected in a current account deficit due to the positive effect of revenues accruing from services (tourism and the Suez Canal revenues) and remittances from Egyptians working abroad. As a result, Egypt’s trade deficit was never automatically adjusted.



3. Literature Review The literature on inflation dynamics can be classified into two sub-divisions; the first part is focused primarily on the sources of inflation while the second part centers around the readiness of different economies for the implementation of inflation targeting. As inflation targeting readiness attempts to detect – among other things – the monetary policy transmission mechanisms, it ends up by examining the main determinants of the inflation rate, which is more or less what the first group of studies deals with. As the literature on this subject has proliferated extensively we will only review some of the main studies conducted on inflation dynamics during the last ten years. Table (2) summarizes the main features of these studies with respect to the period estimated, the variables tested and the main conclusions drawn. Table 2:



Review of Some of the Main Studies on Inflation Dynamics and Inflation Targeting



Study Loungani, P., and Swagel, P. (2001)



Hsing, Y. (2004)



Country or countries examined Fifty three developing countries



Venezuela



Period estimated



Variables estimated



Methodology used



1964 – 1998. Annual



Oil price growth – non oil commodity price growth – GDP gap – money growth – exchange rate growth



VAR model



1961 – 2001. Annual



Real GDP – real M2 – government deficit



VAR model



Main finding Countries with floating exchange rate regimes are affected by money growth and exchange rate changes—factors typically related to fiscal influences— more than those with fixed exchange rates. Real GDP reacts positively to a shock to real M2, exchange rate
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spending – real exchange rate depreciation Hsing, Y. (2004)



Argentina



1994Q4 – 2003Q1 Quarterly



Real GDP – real interest rate – external debt – real exchange rate – real stock prices – deficit spending



VAR model and the condition of equilibrium between supply and demand



Sun, H. and Ma, Y. (2004)



China



1990 – 2004



Money supply inflation



Hsing, Y. (2006)



Poland



1996Q3 – 2004Q2 Quarterly



Real GDP - real or nominal depreciation – stock market movements – deficit spending



Dai, M. (2006)



China



Undefined



Simple dynamic open economy model



Daianu, D. and Lungi, L. (2007)



Slovenia, Slovakia, Poland, Hungary, Romania and Czech Republic India



2000 - 2005



Inflation



April 1992 – March 1994 Monthly



VAR - Granger causality tests based on rolling windows regression A general equilibrium model. The VAR model is applied in empirical work Various variables representing the Chinese economy Assessment of the success or failure of inflation targeting in the selected countries. Granger causality tests



Jha, R. (2008)



Boughrara, A., Boughzala, M. and Moussa, H. (2008)



Morocco and Tunisia



1988:Q12005:Q3 Quarterly



Real industrial production – real effective exchange rate – call money rate – narrow money – inflation rate using various price indexes Numerous factors affecting the dynamics of demand and supply



Cuvak, A. and Kalinauskas, Z. (2009)



Lithuania



January 2002 – December 2007



Various endogenous and exogenous variables



Chimobi, O. and Igwe, O. (2010)



Nigeria



1970 - 2005



Inflation – money supply – budget deficit



Dynamic Simulation models



Construction of a new VAR model suitable for the Lithuanian economy VECM model – Granger causality test



depreciation, government deficit spending, and the lagged output and negatively to inflation rate in some periods Real GDP in Argentina is affected negatively by sudden changes in real interest rate, the external debt ratio, or the real exchange rate. GDP reacts positively to a shock to real stock prices or the lagged real GDP. Deficit spending has no significant effect on GDP Low effectiveness of monetary policy through money supply changes during deflation.



Real and nominal depreciation are neutral in the long run. Real output does not respond significantly to stock market movements or the government deficit spending/GDP ratio. Inflation targeting under the Chinese managed exchange rate regime can create economic and financial instability The success of an inflation targeting regime depends largely on the degree to which certain general requirements are met.



Short term interest rates do not have a significant effect on inflation



Tunisia and Morocco are not ready for IT and several institutional and economic reforms should be implemented first before IT can become an effective and stabilizing policy. New constructed model gives accurate results for the causes of inflation in the Lithuanian economy



A bilateral causal relationship between the budget deficit and inflation



Several studies have recently been conducted to study inflation dynamics in Egypt and the country’s readiness for inflation targeting. El Sakka and Ghali (2005) estimated the impact of several variables on inflation in Egypt namely the exchange rate, real GDP, interest rate, money supply and world prices. The main finding of the paper proved that a positive relationship exists between the previously mentioned variables and inflation with the exception of real gross domestic product.
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Using a similar methodology, Helmy (2008) stressed that the budget deficit and its financing sources are the main drivers for inflation in Egypt. Accordingly, the budget deficit, net credits to the government and broad money positively affect the price level. However, both the real gross domestic product growth and appreciation of the pound against the dollar create a downward pressure on the price level. The study thus differs with El Sakka and Ghali's on the effect of exchange rate on prices. As the government deficit keeps increasing, the Egyptian government is forced to continue borrowing from the Central Bank which reduces the independence of the Central Bank (despite its independent legal status), and decreases Egypt's readiness for inflation targeting (Awad, 2008). Nevertheless, the primary driving factor behind rising inflation rates has been subject to debate among economists. While some studies have attributed price rises to the monetary financing of the soaring budget deficit (Metwally and Sowaidi, 2004; El-Sakka and Ghali, 2005; Helmy, 2008), other studies have assigned the depreciation of the exchange rate as the prime reason for inflation (Fanizza and Soberling 2006). El-Mashaat and Billmeier (2008) conclude that the exchange rate disseminates monetary shocks to prices; however, the interest rate channel – although still weak – appears to be getting stronger. Neaime (2008) also concluded that the exchange channel is very important and hence Egypt’s success in implementing inflation targeting depends on its ability to isolate the real side of Egypt’s economy from internal and external shocks. The following table reviews some of the major studies conducted on the sources of inflation in Egypt during the last fifteen years and their main findings. Table 3: Study Deme, M. and Fayissa, B. (1995)



Review of Some of the Main Studies on Inflation Dynamics and Inflation Targeting in Egypt Country or countries examined Egypt, Morocco and Tunisia



Period estimated



Variables estimated



Methodology used



1964 – 1993 (annual)



Money supply – GDP – Effective exchange rate – imported inflation GDP – inflation rate – exchange rate – interest rate – money supply – world prices GDP – inflation rate – exchange rate – interest rate



Granger causality test



GDP – Inflation rate – exchange rate – monetary policy stance (developed in an earlier study) – some exogenous variables such as oil price. Money supply (different estimates of MS) Inflation targeting readiness



VAR model



El-Sakka and Ghali (2005)



Egypt



1969 – 2000 (annual)



Neaime, S. (2008)



Egypt and MENA countries



1990Q1 – 2006Q4 Quarterly



Al-Mashat, R. and Billmeier, A. (2008)



Egypt



1996 - 2005



Al-Mashat, R. (2008)



Egypt



1996 -2005



Awad, I. (2008)



Egypt



Undefined



VECM



VAR and IRF



VAR model



Descriptive analysis



Main finding Rise in money supply positively affect inflation in Egypt and Morocco. No significant relationship between real output and inflation. Foreign inflation is conveyed to Morocco and Tunisia only through foreign interest rate. Controlling inflation requires reducing the government deficit and ameliorating the productive potential of the economy.



With respect to Egypt, adoption of a flexible rate has helped it to shift to an inflation targeting regime. However, the exchange channel is very important and hence Egypt’s success in inflation targeting depends on its ability to isolate the real side of Egypt’s economy from internal and external shocks. The exchange rate disseminates monetary shocks to prices. Most other channels such as asset prices and bank credit are rather weak. The interest rate channel – although still weak – appears to be getting stronger.



Money gap based on domestic liquidity better explains inflation dynamics than other model specifications Egypt is not ready for IT and several institutional and economic reforms should be implemented first before IT can become an effective and stabilizing policy such as achieving budget discipline and abandoning the implicit targeting of the exchange rate.
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4. Data and Methodology 4.1. Data 4.1.1. The Choice of Variables The variables selected are the variables that were known through economic theory, in addition to those found in the literature, to have a significant impact on inflation. The study also incorporates a newly tested variable – Egypt’s merchandise trade deficit as a percentage of GDP – to account for its impact on inflation. Accordingly, the following are the variables used in the study: A The Consumer Price Index (LNCPI) B The Nominal Exchange Rate (LNER) or the value of LE 1 in terms of dollars C Broad money or domestic liquidity (LNM2) D The Average Annual Interest Rate (LNINT) E The Percentage of Trade Deficit to GDP (TD) The Consumer Price Index (CPI) of the urban population, the nominal exchange rate, broad money and the average annual interest rate (the discount rates by CBE at end-of-year rates) were obtained from the International Financial Statistics (IFS) of the International Monetary Fund. Raw figures on the trade deficit were obtained from the Arab Republic of Egypt Statistical Yearbook (different issues), while the percentages of the trade deficit to GDP were calculated by the author. All variables - except for the trade deficit percentage to GDP – were transformed to natural logs. The following chart depicts the developments of the main variables incorporated in the study over the period 1975 till 2008. Figure 1: Development of the Main Variables in the Study 1975 - 2008 -4
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4.2. Methodology In order to fully grasp the influence of the tested variables on inflation, the study employs a number of tests, each of which is either necessary for subsequent tests or merely sheds further light on the dynamics of inflation.



4.2.1. Determining the Stationarity of the Data Since non-stationary time series variables I(1) can lead to spurious results, the study tests for the stationarity of the variables before attempting to conduct the various econometric techniques such as Granger Causality tests, the Cointegration analysis, Vector Autoregression analysis (VAR), Impulse Response Functions (IRF) and Error Variance Decompositions (VDCs). The study used the Augmented Dickey Fuller (ADF) and the Phillips Perron (PP) tests to examine the stationarity of the data. 4.2.2. Determining the Causality Relationship between the Variables through the Granger Causality Tests The objective of conducting Granger causality tests is to determine whether there is a cause-and-effect relationship between inflation and one or more of the tested variables. Tests were performed on the natural logarithms of the variables for lag periods ranging from one to ten years. Test results may either depict a relationship – whether unidirectional or bidirectional – between any two variables or deny its existence. 4.2.3. Examining Cointegration between the Variables A cointegration test examines whether a dynamic long run relationship can exist between nonstationary variables of the same order. Equilibrium in the long-run relationship may exist between nonstationary (I(1)) variables if a linear combination of order I(0) exists between them. Accordingly, the order of integration is tested first in level form; second, if a unit root exists in any of the series and by first differencing stationarity is realized, then we can test for cointegration using Johansen's cointegration test. 4.2.4. Estimating an Unrestricted Vector Autoregression Model (VAR) This paper employs the Vector Autoregression (VAR) technique to test the effect of the investigated variables on inflation in Egypt throughout the period studied. VAR models were extensively used in the literature as they evade the need for structural modeling by estimating each endogenous variable as a function of the lagged values of the other endogenous variables. Simultaneity thus does not pose a problem and prevention of serial correlation among the error terms is accounted for by including lagged dependent variables. As the variables were transformed to natural logarithms (except for the percentage of trade deficit to GDP), then by first differencing, the variables would be interpreted as the rate of growth of the CPI or the inflation rate, the rate of growth of broad money, the rate of increase in the nominal value of the Egyptian pound (or appreciation of the pound), the rate of increase in average annual interest rate. In general, the VAR takes the following form: yt = At yt – i + ……+. Ap y t – p + Bx + et Where: yt is a vector of endogenous variables xt is a vector of exogenous variables A1...... A p and Bt are matrices of the coefficients to be estimated. et is the vector of innovations. With respect to the examined variables, the VAR model can be described as: Xt = A0 + A1 X t-1 + A2 X t-2 +……+ A p Xt + et
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Where: Xt = [LNCPI LNM2 TD LNER LNINT]' is a (n×1) vector containing each of the n variables included in the VAR. A0 = (n×1) vector of intercept terms Ai = (n×n) matrices of coefficients et = (n×1) vector of error terms. 4.2.5. Detecting Impulse Response Functions (IRFs) Impulse response functions detect the effects of a shock to one endogenous variable on current and future values of the other variables in the VAR. Thus they allow us to discover how the target variable inflation responds to shocks in interest rate, the nominal exchange rate, money supply and the trade deficit. 4.2.6. Analysing the Error Variance Decompositions (VDCs) for each variable Variance decomposition isolates the variation in an endogenous variable into the component shocks in the VAR. It thus gives evidence on the relative impact or importance of each random innovation on the variables of the VAR system.



5. Empirical Results 5.1. Results of the Tests Determining the Stationarity of the Data Testing the stationarity of the series proved that all the series of all variables have unit roots. Both the augmented Dickey-Fuller (ADF) and the Phillips Perron tests demonstrated that the series were nonstationary: however, both tests also confirmed that all series – with the exception of the consumer price index – were integrated of order one I(1) and turned stationary when first differenced. The consumer price index in log form (LNCPI) was found to be integrated of order two I(2) and turned stationary when second differenced. The following tables (tables 4 and 5) summarize the results. Table 4:



Augmented Dickey Fuller (ADF) Test



Variables



ADF At Levels



LNCPI (Constant, trend, max. lag length =3) TD (None, max. lag length =3) LNER (Constant, trend, max. lag length =3) LNM2 (Constant, trend, max. lag length =3) LNINT (Constant, max. lag length =3)



-3.404899



-0.785054



-2.285958



-3.063694



-3.466290



Test critical values -4.296729*** -3.568379** -3.218382* -2.641672*** -1.952066** -1.610400* -4.273277*** -3.557759** -3.212361* -4.284580*** -3.562882** -3.215267* -3.646342*** -2.954021** -2.615817*



At 1st difference -2.615112



-6.6784672



-3.752270



-6.161419



-4.127956



Test critical values -4.273277*** -3.557759** -3.212361* -2.641672*** -1.952066** -1.610400* -4.273277*** -3.557759** -3.212361* -4.284580*** -3.562882** -3.215267* -3.653730*** -2.957110** -2.617434*



At 2nd difference -8.623914



Test critical values -4.284580*** -3.562882** -3.215267*



Sources and notes: Calculated by the author. The number of lags was based on the Schwartz criterion given the constraint of a maximum number of 3 lags. According to Wooldridge, there are no hard rules to follow as the number of lags depends on the frequency of the data as well as the sample size. For annual data, one or two lags are recommended. Graphical representations of the variables determined whether the test was undergone with a constant, a constant and a time trend or none. *** Critical values for 1% level ** Critical values for 5% level * Critical values for 10% level
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Variables



PP At Levels



LNCPI (Constant, trend)



-0.690825



TD (None)



-1.076807



LNER (Constant, trend) LNM2 (Constant, trend) LNINT (Constant)



-1.698558



-2.863277



-3.242936



Test critical values -4.262735*** -3.552973** -3.209642* -2.636901*** -1.951332** -1.610747* -4.26735*** -3.552973** -3.209642* -4.262735*** -3.552973** -3.209642* -3.646342*** -2.954021** -2.615817*



st



At 1 difference -2.466691



-8.994133



-3.714488



-5.827588



-4.130743



Test critical values -4.273277*** -3.557759** -3.212361* -2.639210*** -1.951687** -1.610579* -4.273277*** -3.557759** -3.212361* -4.273277*** -3.557759** -3.212361* -3.653730*** -2.957110** -2.617434*



At 2nd difference -8.969933



Test critical values -4.284580*** -3.562882** -3.215267*



Sources and notes: Calculated by the author *** Critical values for 1% level ** Critical values for 5% level * Critical values for 10% level



5.2. Determining the Causality Relationship between the Variables through the Granger Causality Tests Pairwise Granger causality tests were conducted for all the selected variables for lags ranging from one to ten and the variables which proved to have a significant causal relationship at the 10% significance levels or lower were aggregated and revealed in appendix table (A.1). The results clearly confirm how inflation is a monetary phenomenon in Egypt as LNM2 or money supply proved to be the main factor affecting LNCPI or inflation. Current inflation was a result of increases in money supply one, two, three, four, five, six, seven, eight and ten years before. On the other hand, interest rate had a weaker impact on inflation as current inflation was affected by changes in interest rates only one and five years earlier. Changes in the exchange rate had even a milder impact as present inflation was affected by changes in the exchange rate only one year earlier. The results as such prove that inflation responds quickly to interest rate and exchange rate changes (one year lag). However, the strongest and most magnified impact on inflation comes from changes in money supply, which remains in effect for ten years. The trade deficit (TD) proved to have no effect on the inflation rate even after a time lag; however it affected money supply after five, six and seven years. The results also prove that TD influences the exchange rate (LNER) in the subsequent one or two years. The trade deficit itself is strongly influenced by the exchange rate changes one, two, three, four, five and ten years earlier which implies how the government can strongly and easily manipulate the trade deficit through the exchange rate. Finally, it is worth noting that the exchange rate has a remarkable impact on interest rate (LNINT) throughout the whole time span. The results conform to real life developments in Egypt as the interest rate usually falls in response to an exchange rate appreciation. Strangely enough, interest rate does not have an impact on the exchange rate in Egypt contrary to theory. Based on the previous results of pairwise Granger tests, we can safely conclude that money supply is the most important determinant of inflation as its effect perpetuates from one to ten periods, followed by interest rate then the exchange rate. However the exchange rate has a deep and long impact on the interest rate and not vice versa. The exchange rate also has a tantamount effect on the trade deficit. Accordingly the correct sequence for causality would put exchange rate first, followed by interest rate, the trade deficit, money supply and finally inflation.
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5.3. Examining Cointegration between the Variables As the ADF and PP tests proved that the series are integrated in different orders it was not possible to conduct the test.2 Accordingly, an unrestricted Vector Autoregression Model was employed. 5.4. Results of the Vector Autoregression Model (VAR) The VAR model was estimated using a lag length of two periods. The optimal lag length was selected according to the modified LR test, the final prediction error (FPE), the Akaike Information Criterion (AIC) and the Hannan-Quinn Information Criterion (HQ) (The only exception was the Swartz Information Criterion (SC) which preferred a lag length of one period). The VAR also passed the stability condition check. By reviewing the results in appendix table (A.2), it appears that all models were significant as reflected by the high values of R2, adjusted R2 and F-statistics. As for the inflation rate (LNCPI), the coefficient of determination implies that variables estimated account for 99% of the variations in the first differences in the annual CPI. The equation of the inflation rate clearly depicts how the previous period inflation represents the strongest explanatory variable for present inflation. However, the interest rate, the exchange rate and money supply all proved significant in explaining inflation albeit their impact on inflation followed in importance previous period inflation. The impact of the trade deficit on inflation did not prove significant. It is worth noting that increasing the interest rate has been found to decrease inflation in the first period which implies that interest rate could be an effective tool in curbing inflation. However, after a two-year lag a rise in interest rate would increase rather than decrease the inflation rate. This may be attributed to the increase in the cost of capital which may be reflected in the prices of future products. The appreciation of the pound would decrease the inflation rate in the first year probably as a result of the decrease in the price of imports through the pass-through effect. However, the impact of the appreciation is short lived as prices start rising again in the second year. As expected, an increase in money supply raises the price level in the first year (but its impact in the second year is insignificant) which clearly proves that inflation is a monetary phenomenon. 5.5. Results of the Impulse Response Functions (IRF) Analysis The system estimated through the VAR model makes it possible to forecast the response of each variable to innovations in the other variables. However, to correctly detect the impact of each variable it is necessary to determine the causal ordering of the variables in the VAR. As the inflation rate is our target variable, we have placed the inflation variable (LNCPI) last in Choleski decomposition. On the other hand, since our purpose is to examine Egypt’s preparedness for IT (which is implemented primarily through the interest corridor) and the effect of the trade deficit (TD) on inflation (which is also manipulated through the interest rate), we should place the interest rate first. However, as the exchange rate (LNER) has been proved through Granger causality tests to have a strong impact on interest rate and not vice versa we placed the exchange rate first. In addition, as shown by Granger tests, LNER proved to have a significant impact on TD, therefore LNER should also precede TD especially since the exchange rate is considered a policy instrument in the hands of the government which could be manipulated to affect output or inflation. Accordingly, the ordering of the Choleski decomposition concerning our five variables would start with LNER, then LNINT followed by TD, then by LNM2 and lastly by LNCPI. The impulse response functions (IRF) that could be inferred from the model in first differences are depicted in figure (2). The five sub-figures in the last row show the response of prices to one standard deviation innovation. The figures indicate that following an exchange rate shock (or appreciation of the pound) 2



According to Charemza and Deadman (1992), variables of different orders could be integrated in a long run relationship if the order of integration of the dependent variable (LNCPI in our case) is not higher than the order of any of the independent variables which is not the case in our study.
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prices start first by falling in the first two years after the shock, as imports of food and intermediate goods become cheaper; however, prices return to their pre-shock level in the next three years. It is clear that prices fall as a result of the rise in interest rate which validates the use of interest rate (through treasury bills) as an effective tool to target inflation. However, it should be noted that the magnitude of the decline in prices is not sharp yet persistent as the effect remains for ten years. Prices also rise remarkably in response to a positive shock in LNM2 which is consistent with economic theory. The effect of the shock is not temporary since the inflation rate keeps gradually increasing for the next ten years. The results thus show the negative permanent impact on prices for the unlimited rise in money supply. Of special concern in our study is the response of prices to a shock in the trade deficit. As evident from the third figure in the last row, a positive shock to TB (that is an increase in the percentage of trade deficit to GDP), would force prices to move upwards at an increasing rate for the first five years but remains at its new higher level for the next five. The results pinpoint the importance of curing Egypt trade deficit in order to curb the inflation rate. Interesting enough, figures in the third row prove that the government can reduce the trade deficit by devaluing the pound, since a positive shock to LNER increased TD after slightly falling in the first two years. Conversely, if a negative shock takes place (LNER falls), TD would gradually decline probably after a short lived increase. TD also rises with the rise in interest rate (LNINT) which is consistent with theory as an increase in interest rate increases the demand on the pound, increases its value and decreases the competitiveness of the Egyptian exports leading ultimately to a widening in the trade deficit. Finally, the response of TD to shocks from LNM2 is negligible. A positive shock to LNER (appreciation) decreases LNM2 for about three years and then money supply starts increasing again in the next seven years when the effect of the shock totally wipes out. This is natural since prices of imports respond quickly to the rising purchasing power of the pound and a larger amount of money is needed for transactions. A shock to TD leads to a rise in broad money to finance the new increase in the gap of traded goods. Starting the second year the rate of money growth starts falling. Figure 2: The Impulse Response Functions Response to Cholesky One S.D. Innovations ± 2 S.E. Response of LNER to LNER
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5.6. Results of the Error Variance Decompositions Analysis (VDCs) for Each Variable As mentioned before variance decompositions isolate the variation in an endogenous variable into the component shocks in the VAR. It thus gives evidence on the relative impact of each random innovation on the variables of the VAR. Table (6) reports the results over the 10-year period examined. Table 6:



Variance Decomposition



Variance Decomposition of LNER: Period 1 2 3 4 5 6 7 8 9 10 Variance Decomposition of LNINT: Period 1 2 3 4 5 6 7 8 9 10 Variance Decomposition of TD: Period 1 2 3 4 5 6 7 8 9 10 Variance Decomposition of LNM2: Period 1 2 3 4 5 6 7 8 9 10 Variance Decomposition of LNCPI: Period 1 2 3 4 5 6 7 8 9 10 Cholesky Ordering: LNER LNINT TD LNM2 LNCPI



S.E. 0.161155 0.244652 0.278496 0.299523 0.316408 0.327760 0.335841 0.341858 0.345828 0.348533



LNER 100.0000 92.02032 81.81592 72.08819 64.60018 61.00628 59.94273 59.45168 58.73051 57.89038



LNINT 0.000000 0.029705 0.318025 0.413762 1.476473 2.437993 2.765038 2.774282 2.724672 2.682717



TD 0.000000 6.406426 10.04585 8.939314 8.627339 9.645959 10.90943 12.00856 12.82900 13.33163



LNM2 0.000000 0.214445 0.354285 1.212403 1.874359 1.946243 1.855812 1.992912 2.479452 3.215277



LNCPI 0.000000 1.329100 7.465921 17.34633 23.42165 24.96353 24.52698 23.77257 23.23637 22.88000



S.E. 0.069406 0.098979 0.120156 0.133752 0.141933 0.147727 0.153283 0.158256 0.162004 0.164648



LNER 1.372664 7.996526 6.257757 5.134664 4.959003 6.768396 9.491790 11.03832 11.14718 10.80075



LNINT 98.62734 67.17613 54.47281 44.52920 39.60816 36.75786 34.20645 32.09091 30.64728 29.74021



TD 0.000000 11.25955 10.27941 8.381323 9.326190 11.51717 13.34277 14.27964 14.41733 14.13800



LNM2 0.000000 1.184373 0.993324 0.896144 1.014851 1.595897 2.684816 4.117419 5.602087 6.813967



LNCPI 0.000000 12.38342 27.99670 41.05867 45.09180 43.36067 40.27417 38.47371 38.18612 38.50707



S.E. 3.168213 3.792164 4.003297 4.071248 4.104836 4.130290 4.136377 4.142549 4.148947 4.153045



LNER 11.43984 29.30219 26.46198 26.07931 25.68117 25.58014 25.50499 25.58277 25.68111 25.71478



LNINT 8.185636 10.33521 12.36283 13.03010 12.81854 12.80725 12.79227 12.75436 12.71627 12.69408



TD 80.37453 56.20304 55.03756 54.55749 53.67418 53.05717 52.90274 52.75395 52.65089 52.63178



LNM2 0.000000 0.329334 0.387531 0.537670 0.902095 1.048304 1.088268 1.097380 1.094726 1.098526



LNCPI 0.000000 3.830234 5.750109 5.795427 6.924013 7.507136 7.711728 7.811538 7.857003 7.860828



S.E. 0.115283 0.149378 0.185804 0.209032 0.221656 0.230775 0.238665 0.245441 0.251177 0.256270



LNER 0.759061 8.314591 14.27086 16.99352 16.52912 15.56133 14.67254 13.97990 13.45431 13.03880



LNINT 0.042865 0.528793 2.875826 4.822461 5.591614 6.133318 6.542814 6.794372 6.887736 6.896325



TD 6.190951 9.242871 15.33802 16.88391 18.31095 19.89942 21.53813 22.85607 23.80360 24.49981



LNM2 93.00712 80.83128 65.52993 59.15194 57.31076 55.95225 54.61482 53.60236 52.93699 52.42209



LNCPI 0.000000 1.082462 1.985373 2.148165 2.257562 2.453677 2.631699 2.767300 2.917366 3.142968



S.E. 0.035369 0.058316 0.077438 0.094560 0.109726 0.122960 0.134396 0.144296 0.152872 0.160311



LNER 5.835580 2.290342 1.298927 1.132892 1.523765 2.098337 2.518773 2.623098 2.471558 2.252400



LNINT 6.632643 2.463193 1.465559 1.280769 1.497803 1.790392 1.978733 2.050125 2.060592 2.055610



TD 2.858789 3.648480 5.358174 9.028623 13.97506 19.07846 23.40507 26.64668 28.86035 30.25785



LNM2 20.76297 9.479548 5.397608 4.066750 4.457827 6.151471 8.781624 11.92557 15.16422 18.16562



LNCPI 63.91002 82.11844 86.47973 84.49097 78.54555 70.88134 63.31580 56.75453 51.44328 47.26852
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Since our target variable is the inflation rate (LNCPI), we will begin our analysis with it. As manifested from the last section in table (6), about 64% of the sources of variation in LNCPI comes from the variable itself, about 21% emerges from LNM2, 7% from LNINT while the remaining 6% arise from LNER. It is clear that the trade deficit as a percentage of GDP (TD) accounts for the least variation in the inflation rate in the first year (3%). However, TD accounts for a larger percentage of the variation in LNCPI after several years reaching 9% of the variation in the fourth year and 19% in the sixth. A very important finding is that TD accounts for the second source of variation in LNCPI starting the fifth year until the tenth, LNM2 comes in third place while the relative impact of interest rate diminishes. The contribution the LNER remains fairly stable over the forecast period. If Egypt's trade deficit partially affects prices, the question rises as to whether Egypt should devalue its currency in order to decrease the deficit. A glimpse at table (6) reveals that LNER accounts for only 11% of the variation in TD in the first year, 29% in the second year and sticks to about 25% over the ten year period. LNINT accounts for the second largest variation in TD ranging from 8% in year one to about 13% in the other years. The figures reveal that devaluing the pound and decreasing interest rate (which is a policy tool consistent with devaluation) can play a role in bridging the gap between Egypt's merchandise imports and exports. Nevertheless, closing the gap needs more than that. Egypt should implement structural transformation of its economy to close its chronic trade gap.



6. Conclusion and Recommendations Statistics on the inflation rate in Egypt over the last few years prove that Egypt’s record in fighting inflation was not very successful, with the inflation rate rising in many years to double digit levels (e.g.11.3% in 2004; 18.3% in 2008; IFS online). To be able to successfully curb inflation, the factors affecting the inflation rate should be addressed. The objective of this paper was to conduct a quantitative analysis to investigate the relationship between the inflation rate and its main determinants, as manifested by economic theory and the previous literature on the subject over the period 1975 till 2008, in addition to examining the impact – if any – of Egypt’s chronic and large merchandise trade deficit on inflation. Moreover, the paper attempted to use the empirical results concerning the efficacy of the interest rate and exchange rate channels in testing Egypt’s readiness for IT. The paper uses Granger causality tests, a variance autoregressive (VAR) model, impulse response functions (IRF) and variance error decomposition (VDC) analyses, after testing for stationarity of the variables through the ADF and PP tests. Several tangible results can be inferred from the research: 1. Inflation in Egypt is a monetary phenomenon as it is primarily affected by the rate of growth of money supply. Both the structure of the Egyptian economy and persistent budget deficit prove that the government could not fully control the growth the money supply and therefore could not curb the inflation rate during the period in question. Effective control of inflation should start by targeting money supply growth. 2. Although the interest rate channel has proved to influence inflation yet its influence comes second after money supply as a determinant of inflation in Egypt. Although a rise in the interest rate was found to decrease inflation in the subsequent year only, the magnitude of its impact implies that it cannot be utilized alone yet as an effective tool in inflation targeting. 3. The exchange rate’s impact on inflation resembles the interest rate effect in magnitude; however the impact of the exchange rate on money supply proved to be stronger than that of the interest rate; therefore the exchange rate can be considered as an important indirect tool towards combating inflation. Results prove that an appreciation of the exchange rate decreases money supply initially but increases it in later years. Accordingly, a long run decrease in money supply might entail a depreciation of the pound. 4. Egypt’s merchandise trade exports as a percentage of GDP did not prove to have a significant impact on inflation which is expected as the inflows from the services exports and remittances continue to fill the balance-of-goods gap. This is also one of contributing factors why the trade
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deficit was not self-corrected in the past and will not be in the future, as foreign exchange inflows from these sources continue to appreciate the Egyptian pound to levels higher than would be if left to the forces of supply and demand on merchandise goods alone. 5. Appreciation of the exchange rate increases the trade deficit as a percentage of GDP after a time lag (The trade deficit as a percentage of GDP was found to decrease first but increases later in response to the appreciation of the pound). Therefore, if Egypt wants to boost its industrial export capacity and diminish its trade deficit gap, depreciation of the exchange rate – then indirectly stabilizing it at less than the market equilibrium exchange rate as in the case with China – should be considered. Accordingly, an important policy implication may be that depreciation of the pound and then stabilizing it at a constant below market equilibrium exchange rate through indirect measures – although might boost inflation and aggravate the trade deficit in the short run yet it decreases them in the long run. 6. Empirical results also proved that Egypt is not yet ready for IT since IT requires quitting other regimes which is an option that is both inappropriate and very costly for Egypt. First, the study has shown that the exchange rate has an influential impact on money supply, the primary determinant of inflation. Second, for Egypt to be able to satisfy its ambitions to be a fifth economic tiger through a strong export-oriented economy (that is expected to be the engine for GDP growth), it cannot abandon the effective tool toward achieving that objective and that is the competitiveness of its exports. In addition, for IT to be effective as mentioned in the introductory section of this paper, governments should restore budget balance and discipline, which is not the case with Egypt,3 a third reason why Egypt is not yet ready for IT. Fourthly, the interest rate channel remains hitherto a weak transmission mechanism as mentioned earlier, despite producing the correct targeted response. Accordingly while it seems that Egypt is not ready for IT, the question remains whether IT itself is the correct policy option for Egypt.
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Appendix Table A.1: Pairwise Granger Causality Tests No of lags 1 1 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 3 3 3 3 3 4 4 4 4 4 5 5 5 5 5 5 5 6 6 6 6 6 6



Null Hypothesis LNER does not Granger Cause LNINT TD does not Granger Cause LNINT LNM2 does not Granger Cause LNINT LNCPI does not Granger Cause LNINT LNINT does not Granger Cause LNCPI TD does not Granger Cause LNER LNER does not Granger Cause TD LNCPI does not Granger Cause LNER LNER does not Granger Cause LNCPI LNM2 does not Granger Cause LNCPI LNM2 does not Granger Cause TD LNCPI does not Granger Cause TD LNER does not Granger Cause LNINT LNCPI does not Granger Cause LNINT TD does not Granger Cause LNER LNER does not Granger Cause TD LNCPI does not Granger Cause LNER LNM2 does not Granger Cause TD LNCPI does not Granger Cause TD LNM2 does not Granger Cause LNCPI LNER does not Granger Cause LNINT LNER does not Granger Cause TD LNCPI does not Granger Cause LNER LNCPI does not Granger Cause TD LNM2 does not Granger Cause LNCPI LNER does not Granger Cause LNINT LNER does not Granger Cause TD LNCPI does not Granger Cause LNER LNCPI does not Granger Cause TD LNM2 does not Granger Cause LNCPI LNER does not Granger Cause LNINT LNINT does not Granger Cause LNCPI LNER does not Granger Cause TD LNCPI does not Granger Cause LNER TD does not Granger Cause LNM2 LNCPI does not Granger Cause TD LNM2 does not Granger Cause LNCPI LNCPI does not Granger Cause LNINT LNCPI does not Granger Cause LNER LNM2 does not Granger Cause TD TD does not Granger Cause LNM2 LNCPI does not Granger Cause TD LNM2 does not Granger Cause LNCPI



Observations 33 33 33 33 33 33 33 33 33 33 33 33 32 32 32 32 32 32 32 32 31 31 31 31 31 30 30 30 30 30 29 29 29 29 29 29 29 28 28 28 28 28 28



F-statistic 4.40918 5.36064 4.21076 4.43061 4.81198 3.94700 9.32792 4.71258 2.90698 2.81437 5.40847 5.65839 7.54354 2.56819 2.87747 6.35298 4.80523 3.89403 5.73041 2.71094 6.50739 2.57875 4.09587 2.47929 2.69009 4.44620 2.22365 2.57283 2.37216 2.56508 2.68826 3.37267 2.46664 3.72378 3.10809 2.98689 2.73327 4.59447 2.39996 2.72877 4.56376 2.41898 8.14003



Probability 0.0443 0.0276 0.0490 0.0438 0.0361 0.0562 0.0047 0.0380 0.0985 0.1038 0.0270 0.0239 0.0025 0.0953 0.0737 0.0055 0.0164 0.0327 0.0084 0.0845 0.0022 0.0772 0.0176 0.0855 0.0689 0.0093 0.1011 0.0676 0.0851 0.0682 0.0552 0.0253 0.0719 0.0172 0.0340 0.0390 0.0524 0.0077 0.0792 0.0537 0.0079 0.0774 0.0005
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LNCPI does not Granger Cause LNINT LNCPI does not Granger Cause LNER TD does not Granger Cause LNM2 LNCPI does not Granger Cause LNM2 LNM2 does not Granger Cause LNCPI LNER does not Granger Cause LNINT LNCPI does not Granger Cause LNINT LNER does not Granger Cause LNM2 LNCPI does not Granger Cause LNER LNM2 does not Granger Cause LNCPI LNER does not Granger Cause LNINT LNM2 does not Granger Cause LNER LNER does not Granger Cause LNM2 LNCPI does not Granger Cause TD LNINT does not Granger Cause TD LNINT does not Granger Cause LNM2 LNER does not Granger Cause TD LNER does not Granger Cause LNM2 LNCPI does not Granger Cause LNER LNCPI does not Granger Cause TD LNM2 does not Granger Cause LNCPI



27 27 27 27 27 26 26 26 26 26 25 25 25 25 24 24 24 24 24 24 24



3.33508 3.26877 2.84597 2.82814 4.43311 2.65932 2.44638 4.76283 3.04590 2.52762 3.40659 3.55408 6.12073 5.39181 8.13295 5.72579 12.7818 5.73696 7.01849 10.1962 6.42717



0.0325 0.0347 0.0537 0.0547 0.0119 0.0834 0.1023 0.0157 0.0586 0.0945 0.0748 0.0683 0.0195 0.0265 0.0556 0.0889 0.0297 0.0887 0.0678 0.0407 0.0763



Table A.2: Vector Autoregression Estimates Sample (adjusted): 1977 2008 Included observations: 32 after adjustments Standard errors in ( ) & t-statistics in [ ] LNER(-1)



LNER(-2)



LNINT(-1)



LNINT(-2)



TD(-1)



TD(-2)



LNM2(-1)



LNM2(-2)



LNCPI(-1)



LNCPI(-2)



C



R-squared Adj. R-squared



LNER 1.250170 (0.20738) [ 6.02854] -0.460023 (0.20876) [-2.20358] 0.426239 (0.52217) [ 0.81629] -0.204748 (0.42502) [-0.48174] 0.026391 (0.01332) [ 1.98135] 0.002705 (0.01363) [ 0.19855] -0.246502 (0.31603) [-0.77999] 0.330003 (0.31325) [ 1.05349] -0.997520 (1.12208) [-0.88899] 0.625669 (1.13449) [ 0.55150] -1.070672 (2.81577) [-0.38024] 0.980468 0.971166



LNINT -0.339120 (0.08931) [-3.79700] 0.264324 (0.08991) [ 2.93988] 0.223841 (0.22489) [ 0.99535] 0.397384 (0.18305) [ 2.17095] -0.017068 (0.00574) [-2.97539] 0.000236 (0.00587) [ 0.04017] 0.275453 (0.13611) [ 2.02376] -0.259904 (0.13491) [-1.92651] 1.231845 (0.48326) [ 2.54904] -1.277409 (0.48860) [-2.61440] 0.271972 (1.21270) [ 0.22427] 0.934712 0.903622



TD -8.981929 (4.07688) [-2.20314] 6.160054 (4.10414) [ 1.50094] -7.882700 (10.2655) [-0.76788] 8.956918 (8.35557) [ 1.07197] 0.031333 (0.26186) [ 0.11966] -0.170736 (0.26788) [-0.63736] -1.847432 (6.21304) [-0.29735] 3.524077 (6.15825) [ 0.57225] -26.24781 (22.0595) [-1.18986] 22.49840 (22.3035) [ 1.00874] -44.79047 (55.3564) [-0.80913] 0.538446 0.318659



LNM2 -0.207614 (0.14835) [-1.39952] 0.182778 (0.14934) [ 1.22391] -0.205380 (0.37353) [-0.54983] 0.049700 (0.30404) [ 0.16347] 0.003591 (0.00953) [ 0.37685] 0.011232 (0.00975) [ 1.15233] 0.757307 (0.22608) [ 3.34979] 0.068983 (0.22408) [ 0.30785] 0.549652 (0.80269) [ 0.68477] -0.398861 (0.81156) [-0.49147] 4.512530 (2.01427) [ 2.24028] 0.995661 0.993596



LNCPI -0.085773 (0.04551) [-1.88458] 0.106385 (0.04582) [ 2.32193] -0.248210 (0.11460) [-2.16587] 0.222500 (0.09328) [ 2.38532] -0.001608 (0.00292) [-0.55016] -0.001077 (0.00299) [-0.36011] 0.157693 (0.06936) [ 2.27353] -0.083605 (0.06875) [-1.21610] 1.578941 (0.24627) [ 6.41154] -0.671582 (0.24899) [-2.69723] -1.481315 (0.61798) [-2.39702] 0.999244 0.998883



Middle Eastern Finance and Economics - Issue 8 (2010) Sum sq. resids 0.545388 S.E. equation 0.161155 F-statistic 105.4136 Log likelihood 19.74587 Akaike AIC -0.546617 Schwarz SC -0.042770 Mean dependent -0.672065 S.D. dependent 0.949060 Determinant resid covariance (dof adj.) Determinant resid covariance Log likelihood Akaike information criterion Schwarz criterion



0.101162 0.069406 30.06502 46.70230 -2.231394 -1.727547 2.476273 0.223568 9.84E-09 1.20E-09 101.6599 -2.916243 -0.397009



25 210.7890 3.168213 2.449849 -75.56798 5.410499 5.914345 -12.11688 3.838239



0.279093 0.115283 481.9354 30.46512 -1.216570 -0.712723 25.22789 1.440530



0.026270 0.035369 2774.006 68.27485 -3.579678 -3.075832 3.504180 1.058423
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