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Sahar M. Abdel-Haleim

Abstract
This paper examines the effect of the developments introduced since 2003 in Egypt on the
nature of interaction of monetary and fiscal policies and the achievement of macroeconomic
objectives. Utilizing the Structural Vector Autoregression (SVAR) approach, the dynamic
interaction of policies and their effects on macroeconomic aggregates are investigated. The
findings support the success of the developments in eliminating the fiscal dominance. However,
coordination between policies is still weak to achieve the macroeconomic stabilization
objectives. The results also prove the conventional Keynesian effect of fiscal policy on real GDP.
However, the fiscal multiplier is very small. Likewise, expansionary monetary policy affects real
output positively with small magnitude. In addition, monetary policy proves to have an
expansionary significant effect on the level of prices in the short-run. Nevertheless, there are
signs of improvement in the effect of monetary policy shocks on the inflation rate after the
reform. The results also prove the existence of long-run real money demand function.
JEL Classification: E61, E63, C32
Keywords: Fiscal policy, Monetary policy, Fiscal Dominance, the Fiscal Theory of the Price
Level (FTPL), the Fiscal Theory of Inflation (FTI), Cointegration, Structural Vector Error
Correction Model (SVECM).
Introduction
A recurrent theme on the interaction between fiscal and monetary policies has been the
inflationary consequences of monetary financing of the fiscal deficit. Consequently during the
past two decades there has been an increase in worldwide trend to guarantee independence to
central banks. Subsequently, monetary authorities have been assigned the price stability as their
primary goals. These developments were based on the view that an independent monetary
authority can effectively achieve the country's desirable target path of inflation. This tendency
has been in line with the classical theory of Tinbergen and Theil which states that the attainment
of two policy goals requires more than one policy instrument. This has led to the emergence of a
new policy environment under which the sole dependence on either fiscal or monetary policy is
inadequate to achieve a proper combination of sustainable economic growth and stable prices.
For that, the interaction of monetary and fiscal policies is regarded as one of the key, but also of
the most complicated, relationship in economic theory. Each policy instrument could influence
more than one policy target, thereby supporting policy makers to achieve the desired target.
However, they can disturb the achievement of other desired targets. This, in turn, imposes the
need to establish a close degree of coordination between monetary and fiscal authorities to
achieve their targeted objectives efficiently.
Although there are many theoretical studies that discuss the interaction of policies, the majority
of empirical analysis has been concentrated in the Euro Area and the United States, whereas
empirical analysis in the developing countries was relatively limited. Moreover, the importance
of analyzing the interaction of policies in the developing countries has been argued because of
the connection of both authorities that stems from the long history of fiscal dominance that
renders the monetary authority to be subservient to the fiscal authority. However, there has been
an increasing tendency to alter the arrangements towards more independent monetary authority
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in most developing countries. This, in turn, has important implications on the interaction of
policies and the macroeconomic stabilization goals.
Similar to many developing countries, the Egyptian economy has been often seriously concerned
with the escalating problems of accumulated public debt, high budget deficit and high inflation.
Since 2003, the issuance of the Central Bank of Egypt (CBE) law No. 88 was a turning point that
has brought a new era for the interaction of monetary and fiscal policies in Egypt as the
monetary authority became independent in conducting its policies. However, large fiscal deficits
and the lack of fiscal space impose extra challenges for the coordination between policies.
Within this framework, this paper aims to examine the effect of the developments introduced
since 2003 in Egypt on the nature of interaction of monetary and fiscal policies and the
achievement of macroeconomic objectives. Given the limited number of studies concerned with
this issue, the paper offers a contribution in evaluating explicitly the outcome of the
developments towards independent monetary policy taking Egypt as a representative case study
for the developing countries. This timely need increases following the deterioration in economic
circumstances following the uprising of January 25th in 2011.
Towards the objective of the paper, the Structural Vector Autoregression approach (SVAR) is
utilized for three tests, namely the benchmark model with annual data over the period (19752011) and two sub-period models with quarterly data over the period (2004:Q3-2013:Q3) to
highlight the effect of the developments. The benchmark model is exactly-identified using the
long-run restrictions proposed by King et al. (1991) within the common trends methodology.
Whereas, the sub-period model (I) is identified with contemporaneous restrictions, while
identification of the sub-period model (II) is obtained through imposing long-run restrictions.
The long-run identifying restrictions are believed to be more acceptable and consistent with the
general agreement on the long-run properties of economic theory.
Towards the objective of the paper, a number of questions should be addressed:
• What are the consequences of the developments since 2003 on the actual dynamic
interaction of monetary and fiscal policies?
• Which policy proves to be effective in influencing real output and/or the price level
before and after the developments?
• What are the reactions of policies to changes in ultimate targets shocks?
The empirical findings of the paper prove the following: First, the developments were successful
in eliminating the fiscal dominance over the monetary policy. Second, the fiscal policy has the
standard Keynesian effect on output but the fiscal multiplier is relatively small. Likewise,
expansionary monetary policy affects real output positively with small magnitude. In addition,
monitory policy proves to have an expansionary significant effect on the level of prices in the
short-run. However, there are signs of improvement in the effect of monetary policy shocks on
the inflation rate after the reform. Fourth, aggregate supply shocks show positive and significant
effect on money supply, while they don't demonstrate significant effect on government
expenditure. An increase in the inflation rate results in a reduction in money supply and
government expenditure. Fifth, coordination between policies is still weak to secure achieving
the macroeconomic stabilization objectives. The results also prove the existence of long-run real
money demand function.
The rest of the paper is structured as follows: Firstly, a review of the literature is introduced in
section I. Then, an overview of developments of monetary and fiscal Policies in Egypt since
1975 is briefly discussed in section II. This is followed by the data sources, variable definitions
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and methodology in section III. Subsequently, the estimation results are discussed in section IV.
Finally, section V concludes with policy recommendations.
I. Literature Review
The issue of interaction of policies has been traditionally one of the main subjects tackled in
many macroeconomic text books within the framework of the famous Hicksian IS-LM model.
Then, an extension to open-economy Mundell-Fleming model was introduced. Mundell (1962)
proposed the “Principle of Effective Market Classification” in which fiscal policy's main
objective is to maintain internal balance, while monetary policy is responsible for external
balance. Over the last twenty five years, the view of price determination - based on Freidman's
statement: "Inflation is always and everywhere a monetary phenomenon" - has been under attack
because fiscal policy was believed to have important role in determining prices.
Dealing with the monetary implications of fiscal indiscipline, much of the literatures have
proliferated around the solvency of the consolidated government budget constraint in which
financing the budget deficit depends on two sources namely, new borrowings and seigniorage.
This has led to the emergence of two main groups of studies. First, the Fiscal Theory of Inflation
(FTI) is based on the groundbreaking paper “Some Unpleasant Monetarist Arithmetic” of
Sargent and Wallace (1981). They regarded the interaction of policies as a non-cooperative game
between both authorities that entails coordination of policies to achieve Pareto outcomes. They
stated that, even in a monetarist environment, fiscal policy may act as a dominant authority,
thereby rendering monetary policy to loose control over the price level. Thus, tightening
monetary policy can decrease the inflation rate in the short term only at the cost of higher
inflation rate and base money growth rate in the future. Furthermore, if the assumption of
rational and forward-looking economic agents holds, then a tight monetary policy will result in
higher inflation rate currently as well as the future. This, in turn, puts emphasis on fiscal
discipline as a prerequisite for monetary stability.
Second, the ‘Fiscal Theory of the Price Level’ (FTPL) was first developed by Leeper (1991),
Woodford (1994, 1995, 1996, 2001), Sims (1994, 1997) and Cochrane (1998, 2001, 2005). The
FTPL states that the price level is basically determined by fiscal considerations, since the fiscal
solvency conditions determine the equilibrium price level and the fiscal policy provides the
nominal anchor. The fiscal dominance in the FTPL, which is also known as the non-Ricardian
regime, is assumed to take two forms: the weak or the strong forms. In the weak form, inflation
is still a monetary phenomenon but higher fiscal deficits will force the central bank to monetize
the deficit either through increasing seigniorage or inflation tax. This, in turn, will put upward
pressure on the price level, thereby, rendering the central bank to be unable to control the money
supply. In the strong form, the fiscal policy affects the path of inflation independently of changes
in the monetary policy. The fiscal authority modifies its budgetary policy in order to satisfy the
inter-temporal budget constraint, even though the growth rate of money supply is unchanged. In
this form, price determination depends on the government budget constraint as the ratio of
nominal government debt to the present value of expected future surpluses. Thus, the price level
depends on the government debt and plans of present and future tax and expenditure, while
monetary policy plays an indirect role. This, in turn, leads the price level to jump in order to
satisfy the inter-temporal government budget constraint. This form implies that it is fiscal policy
instead of monetary policy that drives up the price level. Under the FTPL assumptions, a better
coordination of policies is necessary for price determination since monetary policy alone cannot
provide a nominal anchor for the economy.
990

International Research Journal of Applied Finance
Vol. V Issue – 8 August, 2014

ISSN 2229 – 6891
Impact Factor 2.501

Another approach of a growing number of literatures viewed the interaction problem as a game
between the monetary and fiscal authorities. It proceeded in describing this problem as an
optimal strategic interaction between the two policies. So, future policies could be regarded as
the equilibrium outcome of a dynamic game between the two authorities (Blinder (1982),
Tabellini (1985, 1986, 1987), Alesina and Tabellini (1987), Petit (1989), Tabellini and La via
(1989), Nordhaus, Schultze and Fischer (1994)). According to Tabellini (1986), coordination of
policies accelerates the economy’s convergence to the steady state after being hit by economic
shocks.
The necessity for better coordination between monetary and fiscal authorities has been
emphasized in many studies. That is because, although both policies are conducted separately
with independent authorities, making a distinction between them is a complicated issue and their
goals could be often conflicting. In one hand, monetary policy influences many variables that
affect the environment in which fiscal policy functions such as, short-term interest rates,
inflation, inflation expectations and the risk premia included in the long-run yields. The fiscal
consequences of the level of interest rate emerge from the cost of servicing the public debt,
thereby, influencing the fiscal sustainability. High inflation, as well, affects the public finances
through an increase in the tax burden, which, in turn motivates the so-called Olivera-Tanzi effect
that refers to the erosion of the real value of taxation.
On the other hand, fiscal policy affects monetary policy through a number of direct and indirect
channels. The fiscal effect spills out through high fiscal deficit, with which monetary policy may
be forced to monetize the deficit. This, in turn, induces an expansionary monetary policy, raises
inflation expectations and disturbs the exchange rate which affects the balance of payment
negatively. Even if the fiscal deficit is not monetized but financed through the market, the
crowding-out effect weakens economic growth and development. Another direct effect is the
indirect taxes which could raise the price level, thereby resulting in a possible spiralling of wages
and prices. Also, fiscal policy influences monetary policy by affecting aggregate demand through
alteration in tax levels that affects consumption and investment decisions. In addition, high
government debt could influence the yield curve through raising the long-term real interest
(Engen and Hubbard (2005), Checherita and Rother (2010) and Hubbard (2011)).
A complementary approach – which is applied in this paper – is concerned with the empirical
work on the interaction of policies. According to Melitz (2000) and Favero (2002), one of the
reasons behind the limited empirical studies of the interaction between monetary and fiscal
policies is the lack of data because, though high-frequent data of monetary policy stances could
be available, data of fiscal policy stances are not. Additionally, Muscatelli et al. (2003) argued
that the chief difficulty with these studies is the absence of structural model that enables
exploring the correlations between the two policy variables. In other words, the correlations
between the two policy variables over the business cycle could be misinterpreted on either
systematic policy responses or responses to policy shocks.
As a response to the need of structural models that combine economic theories with statistical
models, two popular models have emerged, namely the Dynamic Stochastic General Equilibrium
(DSGE) model and the Structural Vector Autoregression (SVAR) model. Investigating the
interaction of policies has recently received a renewed interest, particularly in the developed
countries, as a result of: (i) the increasing independence of central banks and (ii) the pressing
need for further investigation in assessing the pre-crisis policy flaws and the post-crisis policy
framework following recent financial crisis. Moreover, such analysis has been motivated in the
Euro Area, in particular, because of the formation of the European Monetary Union (EMU) and
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the resulted Stability and Growth Pact (SGP), in addition to the increasing problem of sovereign
debt in the Euro area (Muscatelli et al. (2003), Bruneau and De bandt (2003), Zestos and Geary
(2003), Claeys (2004) and Jones (2009)).
Empirical analysis of the interaction of monetary and fiscal policies has often been concerned
with an important question on the strategic substitutability8 or complemetarity9 of both policies.
Favero (2002) investigated the joint behavior of fiscal and monetary policies using a semistructural SVAR approach in the Euro area. His results support joint modeling the effects of both
policies on macroeconomic variables because the omission of one of the policy variables from
the model alters the value of the estimated variables and renders them insignificant. Moreover,
the interaction of both policies was investigated through employing a conventional and Bayesian
VAR in five OECD countries (Muscatelli et al., 2002) or a Dynamic Stochastic General
Equilibrium Models (DSGE) (Muscatelli et al., 2003, 2004, 2005). They found that strategic
substitutability or complemetarity differs across countries. The reason behind this - as Butti et al.
(2001) maintained - is that the nature of interaction between the two policy instruments depends
on the nature of shocks hitting the system. In other words, the monetary and fiscal policies are
complements after a shock to output, whereas they are substitutes following an inflation shock or
an unanticipated shock to one of the policy instruments. Similarly, Aarle et al. (2003) used a
SVAR to test the monetary and fiscal transmission in the Euro Area as an aggregate entity and in
the individual countries. Their results confirm the cross-country asymmetries in response to
demand and supply shocks. These findings imply that policy analysis for member countries in
EMU is problematic based on estimates of an aggregate economic model for the Euro-Area.
Instead, other studies found mixed results using the VAR approach to test whether the fiscal
regime is Ricardian or non-Ricardian in France and Germany (Semmler and Zhang, 2003) and
in Brazil (Canzoneri et al., 2000 and Fialho and Portugal, 2005).
As for the developing countries, the shift towards increasing independence of central banks from
the fiscal dominance necessitates analyzing the interaction of policies and its implications on the
goals of macroeconomic stabilization. In addition, the lack of fiscal space due to the escalating
problems of accumulated public debt and high budget deficit poses additional challenges to these
countries. Some empirical studies have examined the interaction of policies and their effects on
macroeconomic objectives using the Vector Autoregression (VAR) approach (Raj et al., 2011 for
India and Habibur Rahman, 2005 for Bangladesh). However, their models employed the
Choleski decomposition technique for identification; which has long been criticized by Cooley
and Le Roy (1985). That’s because such ordering of the variables in the model is a recursive
contemporaneous structure that is not based on economic theory, hence, they are less appropriate
for policy analysis.
Other study investigates the relative effectiveness of both policies on output regardless of the
interdependence between policies using the Vector Error-correction model (VEC) model without
a particular economic structure (Musa and Asare, 2013 for Nigeria). Stock and Watson (2001)
maintained that policy analysis tasks require making a distinction between causation and
correlation, i.e. the identification10 problem. Such problem necessitates economic theory or
8

Substitutes relation refers to the movement of both policies in the opposite direction, i.e. expansionary fiscal policy
is associated with contradictory monetary policy and the opposite holds true.
9
Complementary relation refers to the movement of both policies in the same direction, i.e. expansionary fiscal
policy is accompanied by an expansionary monetary policy and the opposite holds true.
10
According to Sims (1986), identification is the interpretation of noticed variation in past data in a way that enables
to predict the future outcomes of an action based on making connection between data and consequences of
decisions.
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knowledge rather than a pure statistical instrument. Arby and Hanif (2010) evaluate the extent of
coordination between policies in Pakistan through a schematic dynamic game, in which the
responses of both policies to different economic shocks during a specified period of time are
depicted. Then, the extent of coordination is quantified through matching the proper policy
response with the macroeconomic environment shocks. An application that is close to the present
work, but focuses on the effect of budget deficits on inflation was introduced by (Metin, 1998,
Tekin-Koru and Özmen, 2003 for Turkey). Their results support the significant effect of budget
deficits as the main source of sustained inflation for more than two decades.
Unlike the findings of the nature of interaction in the developed countries, results obtained for
the developing countries confirm the dominance of fiscal policy over monetary policy, besides
the weak coordination between both authorities (Raj et al., 2011 for India and Arby and Hanif,
2010 for Pakistan). Concerning the relative effectiveness of both policies on output, the results
confirm that monetary policy is relatively more effective in stimulating economic activity
(Habibur Rahman, 2005 for Bangladesh and Musa and Asare, 2013 for Nigeria). Few studies
have tested the effect of developments on the nature of interdependence between policies (Çekin,
2013 for Turkey and Raj et al., 2011 for India). Çekin (2013) traced the success of targeting
inflation in Turkey following the central bank independence by modeling the interaction of
policies with a Markov Switching Model. While, Raj et al. (2011) examined the interaction of
policies and their effects on macroeconomic objectives using the VAR approach for a period that
witnessed reform to eliminate the fiscal dominance over monetary policy. They found that fiscal
policy continues to significantly affect the conduct of monetary policy.
Earlier studies tackle the issue of interaction of policies in Egypt from different perspectives.
Some papers discuss the importance of coordination and the required arrangements (El-Refaie
(2001), Kamal (2010)). Alternatively, the short-run dynamic interaction of monetary and fiscal
policies and their effect on output was investigated using a three variables structural VAR model
for Egypt (Hassan, 2007). Some applications that are close to the present work dealt with that
issue through: (i) testing the effect of budget deficit on inflation (Helmy, 2008); (ii) examining
the effect of budget deficit on monetary policy (AbdelLatif, 1990) and (iii) testing the fiscal
sustainability (Alba et al. (2004) and Kamal (2007)).
II. Overview of Developments of Monetary and Fiscal Policies in Egypt Since 1975
Egypt witnessed many dramatic changes in its economic and political systems during the last
five decades. This has been reflected in the trend of economic growth that was frequently
characterized by ups and downs. Inflation, as well, seems to have an increasing trend on average
during most of the period under study - with the exception of the ERSAP period (1991/921997/98) - with several episodes of double digit inflation (See figure (1) in appendix A).
Following Carlson’s method (1982) who examined the policy mix in the United States, the
fiscal-monetary policy mix in Egypt over the period (1981-2011) is explicitly investigated11.
Figure (2) illustrates four main phases that can be distinguished in the development of the policy
mix. Two main stylized facts could be derived from the figure, that is, the volatility and the rates
of fiscal and monetary stances were considerably high in the 1980s. They decreased noticeably
in the ERSAP phase and then increased again since the late 1990s, but remained far less than
their degree of volatility in the 1980s.

11

See appendix (C) for details about Carlson’s method to quantify the policy mix and the used stances for monetary
and fiscal policies.
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The first phase extended throughout the second half of the 1970s and the 1980s. During this
period, fiscal policy was often expansionary. The need to finance the large budget deficit, that
reached almost 23% as a percentage of GDP on average during the period (1975-1990),
depended partly on external borrowing which, in turn, resulted in a heavy burden in debt that
reached 144% of GDP in 1990 with large mounting up arrears. Other sources of financing the
budget deficit were domestic borrowing, printing money and financial repression12. Domestic
borrowing other than from the Central Bank had roughly financed half of the financing, onefourth from foreign credit and the rest from monetization in the form of borrowing from the
Central Bank. Given the fiscal dominance in Egypt, monetary policy used to accommodate the
budget deficit. An expansionary monetary policy had led to increase the annual growth rate of
liquidity by an annual average of more than 18% during the 1980s. This, in turn, had increased
the inflation rate to more than 20% on average during the same period (Subramanian, 1997).
The second phase started with the implementation of the Economic Reform and Structural
Adjustment Program (ERSAP) in 1991/92 till 1997/98 in order to correct the serious imbalances
and distortions in the economy. The ERSAP consisted of three main stages: (i) maintaining
stabilization through tightening the monetary and fiscal policies, (ii) implementing structural
reform to stimulate medium and long term growth; (iii) stimulating foreign investment and the
private sector and liberalizing the financial sector (CBE Economic Review, 1991). The fiscal
stabilization was at the core of the ERSAP, in conjunction with financial sector reform, trade
liberalization, exchange rate unification, deregulation and privatization. The economy improved
remarkably; in particular, the budget deficit was significantly reduced from 20% of GDP in 1991
to 1% in 1998 and inflation rate declined from 21% in 1991/92 to 7.1% in 1995/96, since the
growth rate of liquidity also declined from over 27% in 1990/91 to 10.5% in 1996/97.
The success of the reform program was a result of satisfactory coordination of both policies and
operational management. The fiscal dominance over the monetary policy was effectively
reduced. A market-based public debt management was established through the introduction of
the Treasury Bills (TBs) to meet the required finance of the deficit. Such step enables the
monetary authority to better control the supply of money, as well as maintaining stability in the
exchange rate by utilizing the TBs in the sterilization process. Furthermore, automatic
monetization of government’s deficit was phased out. Nonetheless, monetary policy was still
unable to play an active role in the presence of an open capital market and a commitment to
adopt fixed exchange rate regime. This trilemma is known as “the impossible trinity” which
states that it is impossible for any country to achieve three goals simultaneously, namely a fixed
exchange rate, an open capital market and an independent monetary policy.
The third phase initiated from 1997/98 till 2003/04 subsequent to the internal and external shocks
that hit the economy and render the coordination of policies to become more challenging. With
the aim of stimulating the economy, the fiscal policy changed to expansionary one, which
resulted in widening the fiscal deficit thereby raising concerns regarding fiscal sustainability.
Additionally, the expansionary fiscal policy made the fixed exchange rate regime unsustainable.
Therefore, the Central Bank of Egypt (CBE) took successive gradual steps towards devaluation
in the late 1990s. These steps paved the way for the announcement of the decision of floatation
of the Egyptian pound on January 29, 2003. Accordingly, the sale and purchase rates were
12

Shepherd (2013) stated that: “Financial repression refers to a set of governmental policies that keep real interest
rates low or negative and regulate or manipulate a captive audience into investing in government debt. This results
in cheap funding and will be a prime tool used by governments in highly indebted developed market economies to
improve their balance sheets over the coming decades”.
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determined within the foreign exchange market. Nevertheless, this step was initially unsuccessful
since a parallel market emerged.
The issuance of the CBE law No. 88 of the year 2003, which guarantees independence to the
CBE in conducting monetary policy with the aim of maintaining price stability as its primary
objective, was a turning point that has brought a new era for the interaction of monetary and
fiscal policies in Egypt. Moreover, the relation between the CBE and the government with
respect to rules of borrowing has been governed by article 27 of this Law which puts limitation
on financing the government on condition that the amount of such finance shall not exceed
(10%) of the average revenues of the general budget in the three previous years.
The fourth phase began with the newly appointed reformist government in 2004. Since 2004,
Egypt achieved a good progress in fiscal and monetary policies. Fiscal reforms improved paving
the way for fiscal consolidation. Domestic debt was restructured towards long term maturities
through transferring to bonds and limiting the issuance of TBs to finance seasonal fiscal deficit.
Government debt management improved with the introduction of a primary dealers system13 to
decrease the costs of debt on the budget over time.
In late 2004, exchange rate was managed with elimination of the parallel market. The restored
confidence in the exchange rate regime increased capital inflows and the surplus in current
account. This, in turn, increased net international reserves. The CBE effectively managed the
domestic liquidity during this period through the open market operations. In June 2005, the CBE
developed a new operational framework within which its primary objective of stabilizing the
price level could be achieved. The new framework has been founded on an interest rate
“corridor”. The ceiling and floor of this corridor are defined as the overnight interest rates on
lending from the CBE and on deposits at the CBE respectively. This framework depends on
using the overnight interest rate on interbank transactions as the operational target rather than the
excess reserve of banks. Indeed, the monetary transmission mechanism witnessed improvement
through the interest rate channel after introducing the interest rate corridor system. This is
because the interest rates on Clients’ deposits and lending become more responsive to changes
made by the CBE in the overnight interest rates (CBE Economic Review, 2009/2010).
Despite the structural reforms in the fiscal sector, fiscal position remains under pressure because
of persistently high levels of fiscal deficits and accumulated government debt. Furthermore, the
current source of financing the budget deficit through public borrowing from the domestic
banking system diminishes domestic credit to the private sector. According to Abdel-Khalek
(2007), the Egyptian economy is currently trapped in a debt-interest spiral since the domestic
public debt is rapidly accumulating because the government needs to borrow just to fulfill
interest payments which are becoming high as well. This burden is manifested in the government
budget, in which interest payments became the third largest component of expenditures after
wages and subsidies.
The above analysis demonstrates that coordination between both policies was weak over most of
the period under analysis. If this was not the case, inflation rate would have been lower and
fluctuations of output would have been stabilized. Actually, coordination of policies takes place
when the two institutions are independent. Hence, the need for proper coordination of policies
materialized with the issuance of the CBE law of 2003. Indeed, coordination between both
13

The Minister of Finance’s (MOF) decree No. 480 for year 2002 is concerned with the “primary dealers” system.
This system includes 13 financial institutions (banks and bond dealers) – listed with the MOF - to perform as
primary dealers. These institutions have the right to underwrite primary issues of government securities and run
transactions in the secondary market such as the sale, purchase and repurchase of government securities.
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policies is of particular importance and different arrangements should be taken to enhance it
given its fiscal and monetary positions. In one hand, fiscal policy experiences persistently high
and unsustainable levels of fiscal deficits and domestic borrowing. The lack of fiscal space, in
turn, obstructs the use of fiscal policy as a stabilization tool. On the other hand, the CBE sets up
price stability as its primary objective and plans to explicitly target inflation once the
prerequisites are met. Hence, investigating the interaction is insisting given the deteriorating
fiscal position that puts great pressure on monetary policy and hinders the CBE's goal to target
inflation.
III. Data Sources, Variables Definitions and Methodology
A. Data Sources14
The benchmark structural VAR model is specified in four variables over the period (1975-2011)
using annual data. The data have been attained from the CBE, the International Financial
Statistics and the World Development Indicators. The two sub-period models are estimated with
the same variables using quarterly data over the period (2004:Q3-2013Q3)15. The data have been
obtained from the CBE, the ministry of planning and the International Financial Statistics.
B. Variables Definitions
The SVAR models are specified as Xt = [M2t, Gt, Yt, πt]' where the integral indicators of
macroeconomic variables are (Yt) the real GDP and (πt) the inflation rate (computed as the first
difference in the log of the GDP deflator). With regard to the choice of the fiscal policy stance,
government expenditure and tax rates have been recently used. Some studies used to include the
fiscal deficit as a stance for fiscal policy. However, using the fiscal deficit as a stance for fiscal
policy has been argued as a result of the contemporaneous effect of interest rate payments
(Muscatelli et al., 2002) or that interest rate payments – included in the cyclically-adjusted deficit
– may have been created from past cyclical downturns that have stimulated higher overall
deficits (Creel et al., 2005). The chosen stance of fiscal policy in our model is the real primary
government expenditure (Gt). Such choice is motivated by the extensive use of government
spending in many recent empirical studies, in addition to the lack of tax rates data in Egypt.
The second policy variable is the real domestic liquidity or broad money (M2t). This choice is
motivated by the argument against the interest rate because it is affected by many forces besides
the monetary actions. While, monetary aggregates accurately reflect alteration in monetary
actions without being influenced by other forces. Moreover, the CBE has recently introduced the
domestic currency overnight interbank market in 2001 and the overnight interest rates on
interbank transactions as an operational target in 2005/06. The discount rate, as well, is regarded
as a poor operational monetary policy instrument since it is subject to administrative control.
All variables in the benchmark model are in natural logarithms form and real variables are
deflated by the GDP deflator (1992=100), while they are deflated by the quarterly GDP deflator
(2005=100) in the sub-period models. All variables with quarterly data have been seasonally
adjusted using the Census X12 method. Only data for the government expenditure has been
interpolated – with the linear match sum method – for the period (2004:Q3-2005-Q3). In
addition, two dummy variables (d92) and (d2005) are included in the benchmark model, besides
14

See tables (A.I) and (A.II) in Appendix A.
The choice of the sub-period data is affected by the operating procedure of monetary policy in Egypt which
experienced a noticeable shift in the early 2003 with the announcement of the floatation of the exchange rate. This
was followed by the introduction of the CBE law No. 88 which guarantees independence for the monetary policy. In
late 2004, confidence in the exchange rate regime was restored with the elimination of the parallel market.

15
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a third dummy variable (d2011) is included in the sub-period models. (d92) accounts for the
change in economic policy after adopting the ERSAP. (d2005) accounts for the CBE shift
towards a newly developed operational framework within which its primary objective of
stabilizing the price level could be achieved. (d2011) accounts for the economic repercussions
following the revolution of January 25th in 2011. Testing the null hypothesis of the significance
of the dummy variables (d92, d2005 and d2011) to the models, the likelihood ratio tests indicate
that the first two dummies belong to the model at 1 percent significance levels, whereas the third
dummy belong to the model at 7 percent significance level (see table (A.III) in Appendix (A)).
The ordering of the variables follows many previous studies16 motivated by our target in the
thesis to examine the effect of policies on macroeconomic aggregates with the exception of subperiod model (II). Thus, the policy variables are ordered first followed by the non-policy
variables (policy objectives) upon which the effect of fiscal and monetary variables is examined.
Beetsma (2008), Beetsma et al. (2006) and (2007) and Benetrix and Lane (2009) stated a number
of advantages for using annual data. First, the resulting shocks are closer to the actual shocks due
to the nature of fiscal revisions which would not occur at high frequency period. Second, these
observed shocks are more probable to be unexpected with the annual data since the expectation
effect is less relevant. In other words, a given shock is unlikely to be expected one year before it
actually occurs. Third, analysis with annual data avoids characteristics related to the setting, i.e.
tax revenue could be larger in quarter than another quarter due to collection system. Government
expenditure decisions, as well, could happen in quarter different from that when the actual
spending takes place, which leads to mistakenly specify the date of identified shocks. Fourth,
using annual data circumvents the seasonality problem associated with high frequency data. The
main shortcoming of using annual data is the fewer number of observations.
C. Methodology
This paper employs the Structural Vector Autoregression approach (SVAR) proposed by Sims
(1986), Bernanke (1986) and Blanchard and Watson (1986). This tool proves its usefulness in
connecting economic theory to multiple time-series analysis, with the purpose of investigating
the dynamic response of variables to different shocks hitting the economy.
Consider the structural VAR (p) (VAR model of order P) is expressed as follows:
A(0)Xt = µ + A1Xt-1 + …… + ApXt-p + et
(1)
Where:
Xt = (n×1) vector containing each of the n variables included in the VAR.
A(0) = (n×n) matrix of contemporaneous interactions with ones in its
main diagonal while other elements reveal contemporaneous interactions
among variables.
Ai = (n×n) matrices of structural coefficients, where i= 1, ….., p
µ = (n×1) vector of intercept terms with the non-zero mean E(Xt)
et = n dimensional white noise innovations process or vector of structural error terms ,which
are assumed to be contemporaneously correlated but not autocorrelated,
16

This ordering was adopted in many papers, among them, analyzing the effect of monetary policy on real output
and price (Samantaraya (2011) and Yadav et al. (2012) in India, clarida and gertler (1996) in Germany), also papers
that examined the effect of fiscal policy on output and price (Fatas and Mihov (2001), Blanchard and Perotti (2002)
and Perotti (2004) in the U.S., Beetsma et al. (2006) and (2007) in the Euro Area and Beetsma (2008) in Sweden,
Mançellari (2011) in Albania, Fernandez (2007) in Spain, (Giordano et al., 2007)in Italy and Unal (2011) in the
OECD countries.
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since: E(et) = 0, E(et et' ) = ∑, E(et es' ) = 0 for t ≠ s
In matrix notation, the Structural VAR system can be expressed as:
A(0)Xt = µ + A(L) Xt-p + et
(2)
where A(L) is pth order matrix
polynomial in the lag operator L.
Note that the VAR in equation (2) is not a reduced-form VAR; hence it is not possible to solve
this structural VAR. The starting point of the SVAR analysis is to obtain its reduced-form as
follows :
Xt = A(0)-1µ + A(0)-1 A(L)Xt-1 + A(0)-1et , or
(3)
Xt = µ* + A(L)* Xt-1 + εt
(4)
where:
µ* = A(0)-1µ
A(L)* = A(0)-1A(L)
εt = A(0)-1et , εt = [εM, εG, εY, επ ]' and var (εt) = Ω
From equation (4), it appears that the reduced-form residuals (εt) is a function of
the structural innovations (et) and the contemporaneous interaction among the variables. Also,
the variance-covariance matrix of the reduced-form residuals can be obtained by:
∑ε = [A(0)-1] ∑e [A(0)-1]'
With the purpose of using the VAR for economic analysis, it is necessary to obtain the impulse
response functions and the variance decompositions which needs the structural innovations (et)
not the reduced-form residuals (εt). So, identification of the dynamic effects of the unobservable
exogenous shocks is necessary through imposing restrictions on the VAR representation.
Moreover, the VAR model must be represented as a vector moving average (VMA) which means
that the variables are expressed as a function of current and past values of the reduced-form
shocks. The VMA representation can be obtained by rearranging equation (4) to give:
Xt = (I - A(L)*)-1 εt
(5)
D.Contemporaneous Restrictions
This type of restriction – known also as the short-run restrictions – is based on economic theory
in which the shocks are assumed to have temporary effects on the variables. Much of the SVAR
literatures impose this type of restrictions, with which medium to long run relationships are left
unrestricted, whereas more general restrictions are imposed on contemporaneous relationships
among variables. Actually, restrictions on the contemporaneous influences of the shocks on the
variables included in the model have been traditionally obtained through imposing arbitrary zero
restrictions. This implies that specific shocks have deferred impacts on some of the variables.
Such restrictions are relatively easy to evaluate and argue about since they depend on actual
observations and available information about the delayed response of particular variable to
disturbances.
Following the AB model proposed by Giannini (1992) and Amisano and Giannini (1997), the
relation between the reduced-form residuals (εt) and the structural innovations (et) is expressed as
follows:
εt = A-1 Bet
In this most general type of SVAR, restrictions can be placed on the two matrices A and B. It
should be noted that the A matrix enables to model explicitly the contemporaneous relationship
among endogenous variables, while the B matrix represents the effect of orthonormal shocks on
the equations of the system.
The minimum number of contemporaneous restrictions required in the case of AB model is K2 +
K(K-1)/2 , to be imposed on the matrices A(0) and B, for exact identification of a structural
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model from an estimated VAR with K-variables and p-lags (McCoy,1997 and Enders, 2010).
Thus, the identification of structural shocks in the sub-period model (I) then proceeds with 12
zero restrictions on B and six contemporaneous restrictions on A(0) such that a21 = a31 = a32 = a41
= a42 = a43 = 0 with the following expression:

The effect of monetary and fiscal policies on real output (a31, a32) is restricted following the
assumptions in most literatures that monetary and fiscal policies do not affect output within the
same quarter because they have a delayed effect on output. Also, the contemporaneous effect of
monetary policy on primary government expenditure (a21) is restricted because of the exclusion
of interest payments. The last three restrictions (a41, a42, a43) relies on the assmption that prices
are sticky over the near-term horizon.
E. Long-run Restrictions
An alternative approach was first introduced by Shapiro and Watson (1988) and Blanchard and
Quah (1988, 1989) when they imposed restrictions on the long-run response of variables to the
structural shocks. In fact, restrictions based on the long-run behavior of shocks are believed to be
more acceptable and consistent with the general agreement on the long-run properties of
economic theory. In this approach, the data freely determine the short-run dynamic properties of
the model since contemporaneous relations are unrestricted. Hence, the debate about the right
choice of the contemporaneous restrictions to be imposed on the model is eliminated (Favero,
2001). The long-run response can be derived from a moving average representation of equation
(4) as follows:
Xt = [ I - A(L)* L ]-1 εt = [ I - A(L)* L ]-1 A(0)-1et = µ(L)et
(11)
∞

The term µ(L) = ∑ µi Li , where each µi represents the response of variables Xt+i to changes in the
i=0

shocks et. Since the µi is the impact multiplier, so their sum is the long-run multiplier for each
variable. For exact identification of the model, [K(K-1)/2] i.e. six restrictions based on economic
theory on [I - A(L)*] must be imposed.
We follow this approach for exact identification of the SVAR sub-period model (II). The four
endogenous variables17, Xt = [Yt, Gt, M2t, πt]' are driven by four structural shocks: an aggregate
supply shocks (eAS), IS shock (reflecting shock to fiscal policy) (eIS), LM shock (reflecting
money supply shock) (eLM) and a price level shock (eP). The assumption of the long-term effect
of aggregate supply on output provides the first three restrictions. Hence, neither fiscal or
monetary policies nor price shocks have permanent effects on output. It is the aggregate supply
shocks solely that have permanent effect on output. Output is affected by capital and labor
endowments in the long-run. This restriction is compatible with an aggregate demand-aggregate
17

The variables ordering of the sub-period model (II) is governed by the application of Blanchard-Quah method in
JMulti software in which the Cholesky decomposition method is automatically imposed with the long-run
restrictions.
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supply (AD-AS) model with a vertical long-run aggregate supply curve. The fourth long-run
restriction states that the monetary policy stance does not have a long-run effect of on
government expenditure. This implies that the preferences for public goods are independent of
the money supply. The assumption of neutral inflation shock provides two additional restrictions
with which it has no long-run effect on government spending and money supply.
Assuming that the matrix of the long-run multipliers is C(1), the restriction that shock j does not
have long-run effect on the endogenous variable i entails that Cij(1) = 0 restriction to be imposed.
In matrix notation, the SVAR can be represented as follows:

So, the six restrictions imposed for the exact identification are:
C12(1) = C13(1) = C14(1) = C23(1) = C24(1) = C34(1) = 0
F. The Common Trends Methodology
The estimation of a SVAR model – when the variables are cointegrated – via taking their first
differences would be improper. This is because; first-differencing the variables would remove
significant information about the behavior of the variables included in the common trend. Thus,
according to the Granger representation theorem, if the tests reveal the existence of at least one
cointegration relation in the model, a Vector Error Correction model should be specified.
Subsequently, the Structural Vector Error Correction Model (SVECM) has been developed as a
popular tool to relate time series analysis that exhibits cointegration process to implications from
theoretical economic models.
Utilizing the SVEC model has a number of advantages over the SVAR model. First, it provides a
solution for the unsettled argument on the way to deal with unit roots within the SVAR
framework. Second, the cointegration restrictions – within the SVEC framework – decompose
the model into common trend components that have permanent effects on the levels of variables
and components with transitory effects. This, in turn, can be utilized in identifying the structural
shocks through imposing long-run restrictions as well as short-run restrictions (Krusec, 2003).
Third, estimators of impulse responses obtained from the SVEC models are more accurate. For
instance, estimating the VAR in levels can yield exploding estimates of the impulse responses,
while the SVEC model eliminates such possibility (Jang and Ogaki, 2002). Fourth, a large
number of identifying restrictions of the common trend models are self-imposed, thereby
utilizing all available information and allowing the data to speak freely without ignoring any
information (Claeys, 2004).
Following Breitung, Brüggemann and Lütkepohl (2004), the analysis starts from a structural
VEC model without exogenous variables and can be represented as follows:
A∆Xt = 1Π* Xt-1 + Γ*∆Xt-1 + ……+
Γ* ∆Xt-p+1 + C*Dt + Bet
(12)
p-1
Where:
A = (n×n) matrix of contemporaneous interactions among variables.
Xt = K-dimensional vector of observable variables.
Π* = a (K×K) matrix that includes information about the long-run relationships of the variables
(given that the cointegration rank of the system is r); such that Π* = αβ' where:
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α is (K×r) matrix of loading coefficients which is interpreted as the speed of
adjustment parameters.
β is (K×r) matrix of cointegrating vectors.
*
C = a matrix of coefficients associated with the deterministic terms
D = a vector of all deterministic terms.
B = a (K×K) matrix that represents the effect of orthonormal shocks on the equations
of the system.
et = K dimensional white noise innovations process or vector of structural error terms,
which are assumed to be contemporaneously correlated but not autocorrelated. Then, in order
to estimate the structural VEC, its reduced form must be obtained by multiplying the structural
form of equation (11) by the inverse of A matrix:
∆Xt = Π1 Xt-11 + Γ ∆Xt-1 + ……+
Γ ∆Xt-p+1 + CDt + εt
(13)
p-1
Where:
Π = A-1Π*
Γj = A-1 Γj * (j = 1,……, p-1)
C = A-1C*
In matrix notation, the VECM representation in our benchmark model is as follows:
∆M2t
∆ Gt
∆Yt
∆ πt

α11
α21
= α31
α41

1 β12 β13 β14

M2t-1
p-1
Gt-1
+∑
Γj
Yt-1
j=1
Pt-1

∆M2t-j
∆Gt-j
∆Yt-j
∆ πt-i

ε1t
ε2t
ε3t
ε4t

As illustrated in Lütkepohl (2005), the reduced-form SVEC in equation (13) has the Beveridge
Nelson moving average (MA) representation, in which the multivariate process is decomposed
into stationary and non-stationary parts.
t
i=1

∞

t

j=0

i=1

*
Xt = Ξ ∑ εi + ∑ Ξ* εt-j + X
0

(14)

Where:
Ξ ∑ εi is the common trend term I(1) in which the long run effect of shocks is
i=1
captured.
∞
*
∑ Ξ εt-j is the I(0) part since the coefficient matrices Ξ* are absolutely summable, i.e.
j=0
they converge to zero as j tends to ∞.
The matrix Ξ = β
[α'
(Ik - ∑ Γi)
β]-1 α'
has a reduced rank (K-r), which means that
there are (K-r) common trends and at most r can have transitory effects.
α , β denote an orthogonal complement of α and β respectively.
X*0is a vector of initial conditions.
With the purpose of identifying the SVEC model, the B-model developed by Amisano and
Giannini (1997) is utilized, where:
εt = Bet ~ et (0, Ik)
Substituting
in the Beveridge Nelson MA representation (14) yields:
t
∞this equation
t
Xt = ΞB ∑ ei + ∑ Ξ* Bet-j + X*
(15)
t

j=0

i=1

0

This implies that the long-run effect of the structural innovations is given by ΞB, while B is the
corresponding short run impact matrix.
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As for the identification of the Structural Vector Error Correction (SVEC) models, different
methods have been developed. King et al. (1991) first applied the long-run restriction method
proposed by Blanchard and Quah (1989) to the SVEC model. Alternatively, Gali (1992) used a
combination of short and long-run restrictions for VAR models. This, in turn, motivated applying
this method of identification for SVEC models. In their common trend representation of the
cointegrating relations, Stock and Watson (1988) stated that the space spanned by the structural
innovations will be divided into (K-r) dimensional common trend space and the r dimensional
cointegrating space. The structural innovations that exist in the common trend space have
permanent shocks on at least one variable in the model, while the disturbances in the
cointegrating space have transitory shocks. This implies that the errors vector is decomposed into
(ep, et), i.e. vector of permanent shocks with dimension (K-r) and of transitory shocks with
dimension (r).
In order to fully-identify the SVEC model, K2 elements of the matrix B must be recovered.
Given that normalization and the symmetric properties of the covariance matrices ∑e provide
K(K+1)/2 restrictions, then additional K(K-1)/2 restrictions must be imposed (McCoy (1997)
and Enders (2010)).
Given that ∑ε = BB', rk(ΞB) = K- r , then the number of zero columns in this matrix cannot
exceed r. So, if the system has r cointegrating relationships, there are at most r shocks with
transitory effects, i.e. zero long-run effect and (K-r) shocks have permanent effects. It should be
noted that, due to the reduced rank of the matrix, each column of zeros denotes (K-r)
independent restrictions. Hence, with r transitory shocks, the related zero columns provide (K-r)r
independent restrictions merely.
The cointegration relation in the model provides r(K-r) restrictions, hence additional r(r-1)/2
contemporaneous restrictions to separate the transitory shocks and (K-r)(K-r-1)/2 restrictions to
identify the permanent shocks must be imposed. After estimating the SVEC model and
recovering the structural forms, the customary tools to analyze the dynamic interactions among
variables are used, namely the impulse response functions and the forecast error variance
decompositions. Within the SVEC framework, it is interesting to examine the impulse response
functions of transitory and permanent shocks, in addition to investigating its consistency with
economic theories.
I.
Estimation Results18
A. Integration order of the individual series
With the aim of guaranteeing the reliability of the SVAR estimation, stationarity properties of
the variables are examined. Thus, the Augmented Dickey-Fuller (ADF) and the Philipps-Perron
(PP) tests are conducted to test for the existence of the unit root. The optimal number of lags in
the ADF test has been automatically selected by the Schwarz criteria. As for the benchmark
model, the null hypothesis of the presence of a unit root test could not be rejected for any of the
variables whereby a trend was included in the test for the M2 series in the ADF test and the Y
series in the PP test (See table (A.IV) in appendix (A)). Thus, all the variables included in the
SVAR benchmark model are I(1), while, their first differences become stationary at a 1 percent
significance level. Concerning the sub-period models, the null hypothesis of the presence of a
unit root test could not be rejected for the Y series, whereas the other three variables prove to be

18

For the estimations, the statistical software JMulti version 4.24 and EViews ver. 7.0 have been used. The JMulti
software is downloadable from: http://www.jmulti.com. The projects JMulTi and JStatCom are supported by the
German Research Foundation in the SFB 649 "Economic Risk" (Project C2).

1002

International Research Journal of Applied Finance
Vol. V Issue – 8 August, 2014

ISSN 2229 – 6891
Impact Factor 2.501

stationary I(0). The trend was included in the test for the π series in the ADF and Phillips-Perron
tests (see table (A.IV) in appendix (A)).
B. The Benchmark (SVECM) Model
Results of the unit root test suggest that all the variables are non-stationary in levels, which
imply that they could share a common non-stationary trend. Hence, a stationary linear
combination of the variables may exist rendering the variables to be cointegrated. As for the
cointegration testing procedure, the Johansen cointegration test is conducted, including a
constant and a linear deterministic trend in data. The optimal number of lags in the VAR
representation is chosen to be 2 lag according to Akaike Information Criteria, Final prediction
error and sequential modified LR test statistic (See table (A.V) in appendix (A)). The results of
the trace and eigen value tests are reported in table (B.I) in appendix (B) and indicate the
existence of one cointegrating relationship in the model at 5 percent significance level.
The Cointegration Relation
The cointegration relation is identified by the real money demand function which plays an
important role in macroeconomic policy and management. The starting point is the well-known
function:
M/P = f(Y,i)
(+) (-)
Where M/P is the log of real M2, Y is the log of real GDP and i is the nominal interest rate
(expected signs of coefficients are in brackets). Applying this equation to Egypt, the inflation
rate is used as a proxy for the nominal interest rate in order to represent the opportunity cost of
holding money. This choice is justified by two main reasons. First, before the 1990s, the interest
rates are regarded as a poor operational monetary policy instrument since it was subject to
administrative control and financial repression. Only recently, the CBE has introduced the
domestic currency overnight interbank market in 2001 and the overnight interest rates on
interbank transactions as an operational target in 2005/06. Second, in Fisher's equation, the
relation between the nominal interest rate and the expected inflation is stated as follows:
i = r + πe
where i is the nominal interest rate, r is the real interest rate and πe is the expected inflation rate.
In equilibrium, the real interest rate is assumed to be constant. Thus, in the long-run, the relation
in the above equation could be expressed as:
i = πe
The Vector Error Correction Model
The VECM estimation is conducted in a two stage estimation procedure, with the Simple Two
Step (S2S) method in the first and the Generalized Least Squares (GLS) method in the second
step. It is worth noting that the GLS method is of particular importance compared to the OLS
since it corrects for heteroscedasticity. Then, restrictions on insignificant parameters are
implemented in JMulti software using the Top-down strategy. In this strategy, a sequential
elimination algorithm is executed as it starts from the last regressor in the equation and checks its
contribution in improving the Akaike criterion value after its deletion. In that case it is
eliminated. Otherwise it is maintained. Then the second last regressor is checked and so on.
The matrix Π that contains the long-run parameter (β) and the short-run error correction
coefficients (α) obtained from the cointegrated VAR analysis is given in table (I). The null
hypothesis is tested for the restriction on β14 with a Wald test for Beta restrictions of the
government expenditure in the cointegrating vector (using Johansen LM estimator). The null
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hypothesis that this restriction is significant can be rejected at 5 percent significance level,
which, in turn permits imposing this restriction.
Table I. The Estimated Vector Error correction Model (VECM)
Estimated cointegration relation
EC1(t-1)
M2(t-1)
G(t-1)
y(t-1)

1.00

---0.888
[-11.021]
π (t-1)
3.195
[8.614]
c
-1.710
[-2.667]
Note: t-statistic in brackets
Source: Author’s calculations

Loading Coefficients
d(M2)
d(G)
d(y)
-0.223
-0.004
--[-5.755]
[-0.291]
Wald Test for beta restriction (Pr.Govt)
Restriction β(1,2) = 0
EC1(t-1)

d(π)
-0.078
[-1.756]

t-statistic: 0.8582
P-value: 0.3542
Degrees of freedom: 1.0000

The estimated coefficients of the real GDP and the inflation rate in the cointegration vector
prove its statistical significance. The income elasticity of money demand demonstrates to be
positive since higher income increase money demand to finance additional transactions, but less
than proportionately. However, the demand for money decreases with an increase in the inflation
rate because of the higher opportunity cost of holding money. The loading coefficients of the real
money supply and the inflation rate are statistically significant while it proves to be statistically
insignificant for the real GDP. This, in turn, points to the important role that the monetary
authority plays in order to adjust the real money balance to deviations from the long-run
equilibrium by α11. The error correction coefficient illustrates that the average adjustment is 22%
in the cointegration relation. It should be noted that the large magnitude of the speed of
adjustment of real money balance is indicative of its great response to the previous period
deviation from long-run equilibrium.
Rewritting the cointegration vector in equation forms yields:
LnM2t = c + ln RGDPt - dlnPt
M2t = 1.710 + 0.888 Yt – 3.195 πt
[2.667] [11.021] [-8.614]
Then, diagnostic tests on the residual obtained from the VECM are reported in table (B.II) in
appendix (B). The Portmanteau test of autocorrelation among residuals checks the null
hypothesis H0: E(εtε't-i) = 0, i = 1, …., P (i.e. autocorrelation does not exist at lags 1 to P) against
the alternative hypothesis that at least one autocorrelation is non-zero till order P. The null
hypothesis of no auto correlation could not be rejected in the first 12 lags. Testing for normality,
the Jarque Bera test and the Doornick-Hansen and Lütkepohl multivariate tests do not reject
normality at 5 percent significance levels. Then, the ARCH LM with 12 lags test indicates the
absence of Heteroscedasticity problem.
Finally, the issue of stability is guaranteed and thus the model is invertible in order to ensure that
the vector-moving average (VMA) representation is obtainable. The modulus of the eigenvalues
of the reverse characteristic polynomial is:
| z | = ( 1.3107 1.3107 1.5606 1.5606 1.5889 1.5889 2.0506 2.0506 1.1219
1.0000 1.0000 1.0000).
All entries are above one, which indicates that there is no problem with stability.
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The Structural VECM Estimation
The estimated VEC model yields the four residuals ε = [εM2, εG, εY, επ]' for real broad money,
real primary government expenditure, real output and the inflation rate. The SVEC model is
assumed to be actually driven by four structural shocks e = [eLM, eIS, eAS, eP]' where a LM shock
(reflects shock to money supply) (eLM), an IS shock (reflects shock to fiscal policy) (eIS), an
aggregate supply shocks (eAS), and a price shock (eP). Shocks to monetary and fiscal policies can
be considered as aggregate demand shocks. The SVEC model is estimated and the structural
shocks are recovered through imposing exactly-identifying restrictions.
With 4 variables SVEC model, a linearly independent restrictions of K(K-1)/2=6 must be
imposed to exactly identify the structural shocks. With r =1 cointegrating relation, the
multivariate process is divided into non-stationary components with 1 transitory effect
(represented by shocks to M2) and stationary components with 3 permanent shocks. This makes
linearly independent restrictions that equal (r(K-r)=3), so additional three restrictions must be
imposed for exact-identification of the model. As for the long-run impact matrix, additional (Kr)(K-r-1)/2, restrictions are required, i.e. (3) restrictions are required to fully-identify the
permanent shocks. Two long-run restrictions will be through restricting the price shock effect
(ep) and the fiscal policy shock (eIS) on real output to zero in the long-run. Such restrictions are
based on the assumption that real output is merely affected by aggregate supply in the long-run.
The third long-run restriction is imposed on the effect of fiscal policy shock on the inflation rate
in the long-run. This restriction is justified by Friedman's statement that inflation is a monetary
phenomenon in the long-run. Given that transitory shocks are identified with additional short-run
restriction based on r(r-1)/2=0 restriction, the SVEC model is exactly-identified with long-run
restrictions following King et al. (1991) with no need for additional short-run restrictions.
Based on the order of the variables M2, G, Y, π, the identifications of the long-run impact matrix
ΞB and short-run (B) matrix are as follows:
ΞB =

0
0
0
0

*
*
0
0

*
*
*
*

*
*
0
*

and B = *
*
*
*

*
*
*
*

*
*
*
*

*
*
*
*

The asterisks refer to unrestricted elements in the matrices. The zero column in the long-run
matrix is identified from the cointegration analysis. It implies that the money supply have no
permanent effect in the model, i.e. neutral in the long-run.
Imposing the long-run restrictions, the SVEC model is exactly-identified and estimated using the
maximum likelihood with the Amisano and Gianini scoring algorithm (1992) available in JMulti
software. The estimated coefficients along with their t-values in the brackets [ ] are reported in
table (II):
Table II. The Estimated Structural Vector Error Correction Model (SVECM)
Estimated short-run impact ( B matrix)

M2
G
Y

M2
0.0166
[3.1634]
0.0000
[0.2453]
0.0003
[0.3824]

G
0.0263
[2.9466]
0.1022
[4.6533]
0.0051
[2.7148]

Y
0.0354
[3.1097]
-0.0088
[-0.3934]
0.0119
[4.0157]

P
-0.0240
[-2.1523]
-0.0414
[-1.6241]
0.0100
[3.1007]
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-0.0023
[2.1920]
[-0.4398]
Estimated Long-run impact matrix (ΞB)

-0.0299
[-2.6130]

0.0344
[4.8147]

M2

Y
0.1958
[1.7772]
0.0774
[1.6185]
0.0892
[2.0147]
-0.0365
[-1.6019]

P
-0.0674
[-4.1229]
-0.0484
[-2.8727]

π

G
0.0000
[0.5230]
0.0524
[4.2262]

M2

0.0000

G

0.0000

Y

0.0000

0.0000

π

0.0000

0.0000
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0.0000
0.0211
[4.1229]

Source: Author’s calculations
In the estimated short-run B matrix, the coefficients represent contemporaneous interaction
among the variables. Nonetheless, the impulse response functions might present different
estimate of the short-run dynamics because of the two lags included in the model. Investigating
the t-statistics, the contemporaneous effects of fiscal policy shocks on the money supply and real
output prove to be statistically significant, whereas its effect is not statistically significant with
regards to the inflation rate. As for the monetary policy shock, its contemporaneous effect is
statistically significant to the inflation rate. Likewise, the contemporaneous effect of an
aggregate supply shock on the money supply and the inflation rate is statistically significant. The
shock to the inflation rate has significant contemporaneous effects on all variables included in
the model. As per the long-run impact matrix (ΞB), the effects of aggregate supply shock proves
to have a statistically significant long-run effect on money supply. Also, shocks to the inflation
rate prove to have a negative permanent effect on money supply and government expenditures.
C. The Sub-Period models Estimates
The parameters of the SVAR sub-period models (I) and (II) are estimated in two stages. In the
first stage, the EGLS residuals of reduced form VAR are obtained. In the second stage, the
contemporaneous matrix A(0) of the sub-period model (I) is identified in table (III). Also, the
short-run and the long-run impact matrices of model (II) are identified in table (IV).
Table III. The Estimated Structural Coefficients of the Sub-Period Model (I)
Estimated short-run impact
M2

G
0.0139
[1.5274]

Y
0.0950
[1.1980]
-2.1850
[-1.4621]

M2

1.0000

G

0.0000

1.0000

Y

0.0000

0.0000

1.0000

π

0.0000

0.0000

0.0000

P
1.2593
[10.3052]
1.7598
[0.7464]
1.1135
[5.6351]
1.0000

Source: Author’s calculations
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Table IV. The Estimated Structural Vector Autoregression Model (II) (SVAR)
Estimated short-run impact
Y
G
0.0256
-0.0015
Y
[3.0334]
[-0.2370]
0.1165
0.1512
G
[1.8576]
[4.3820]
0.0062
0.0005
M2
[1.2245]
[0.1163]
-0.0117
0.0008
π
[-2.7739]
[0.2174]
Estimated Long-run impact matrix

Y
G
M2
π

Y
0.0140
[0.2660]
0.0516
[0.8435]
-0.0054
[-0.1262]
-0.0147
[-0.0989]

M2
0.0102
[1.3304]
-0.0173
[-1.4435]
0.0175
[3.2679]
-0.0095
[-2.3845]

P
0.0085
[1.4906]
0.0000
[0.0000]
-0.0050
[-1.8023]
0.0063
[2.1630]

G

M2

P

0.0000

0.0000

0.0000

0.0000

0.0000

0.0771
[4.1163]
-0.0086
[-1.3988]
-0.0016
[-0.1374]

0.0154
[2.8895]
0.0115
[0.9560]

0.0000
0.0156
[2.1996]

Source: Author’s calculations
D. The Impulse Response Functions (IRFs)
The impulse responses provide the dynamic responses of the included variables to a one standard
deviation shock to the structural innovations. The impulse response paths are reported for a
horizon of 12 years and 12 quarters for the benchmark and the sub-period models respectively.
The confidence intervals of the impulse responses are calculated by a Bootstrap method19 to
evaluate the statistical significance of impulse responses. The estimated responses correspond to
one standard deviation error in impulse response with 95% bootstrap confidence interval based
on 1000 bootstrap replications. Efron and Hall Percentile confidence interval method is used.
The impulse response functions of individual variables to the identified fiscal, monetary,
aggregate supply and the price level shocks are illustrated in figures (1, 2, 3, 4) in appendix (C)
respectively.
The Effect of policy Shocks
Regarding the effect of fiscal policy shock, the IRFs figure (1) of the benchmark model
demonstrates that the effect of fiscal policy shocks on all variables is transitory with no long-run
effect with the exception of its effect on the government expenditure. A one standard deviation
shock to primary government expenditure, which is equivalent to 10%, causes an increase in the
money supply (M2). This significant increase lasts for one year with a percentage of 3% before it
gradually dies out. Such response reveals that fiscal policy significantly drives the monetary

19

Given that the distribution of the disturbances of the VAR model is unidentified, the bootstrap or resampling
methods are concerned with investigating the distributions of functions of stochastic processes or multiple time
series. The bootstrap methods are beneficial since they are used to determine the confidence intervals which enable
visualizing uncertainty in the estimated process parameters. Lütkepohl (2000) discussed different bootstrap methods
along with some related problems. Of these methods, Standard percentile interval, Hall’s percentile interval and
Hall’s studentized interval.
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policy. However, the fiscal policy shocks in the sub-period models show hardly significant effect
on money supply.
Regarding the response of the non-policy variables, a fiscal policy shock has a standard
Keynesian effect on output. Real GDP increases immediately following a positive fiscal policy
shock with a percentage of 0.5%. This effect has a peak in the third year of 0.7% and lasts for
one more year, after which the shock gradually dies out.
Contrary to the Keynesian view, the multiplier effect is relatively small. This result is consistent
with other studies that found a small fiscal multiplier effect; such as in Egypt (Hassan, 2007),
Albania (Mançellari (2011)), Indonesia (Surjaningsih et al. (2012)), South Africa (Jooste et al.
(2013)), the EMU (van Aarle et al. (2003)) and in 5 OECD countries (Perotti (2004))).
According to the Economic Governance Support Unit note of the European Parliament (2013),
there is no agreement on a standard value for the fiscal multiplier. The reason behind this is that
there are many factors that determine the value of the multiplier such as the used econometric
model, the structure of the economy, the nature and duration of the fiscal effect, the composition
of the fiscal change, the size of public debt, the propensity to consume and import, other
financial and monetary conditions and issues that affect the public’s confidence. Likewise, the
significant effect of fiscal policy shocks on real output in the sub-period model (I) is short-lived
and with a small multiplier of 0.6%. Nevertheless, the sub-period model (II) didn't show any
significant effect on output over the forecast horizon.
Finally, an expansionary fiscal policy has an upward significant effect on the inflation rate that
reaches 0.9% after a lag of one year the first year due to its effect on the aggregate demand
curve. Such effect was almost similar in all three models.
Figure (2) shows that a one standard deviation shock to monetary policy, that equals 2%, has a
positive but insignificant effect on the primary government expenditure. Afterwards, this effect
gradually dies out. An expansionary monetary policy has a hump-shaped effect on real GDP in
the benchmark model - after a lag of one period - which peaks at 0.3 % in the third year and lasts
for two more years at this level before it gradually dies out. Such effect is almost similar in the
sub-period models with a magnitude of 0.1% and 0.2%. Similarly, a positive shock to the
monetary policy drives the inflation rate up instantly with a significant percentage of 0.6% that
lasts significant for two years in the benchmark model. It is worth noting that, though the
similarity of the effect of monetary policy shocks on inflation rate in all models, this effect dies
out at a faster in the sub-period models.
The Effect of non-policy Shocks
An aggregate supply shock that equals 1% has a significant positive effect on money supply that
initially reaches 4% in the benchmark model (see figure (3)). This effect remains significant in
the long-run. This could be explained by the economic expansion accompanied by the increase in
aggregate supply which induces an increase in time deposits, thereby increasing the money
stock. This positive expansionary effect exists, as well, in the sub-period models with the
absence of the long-run effect. This could be due to the absence of the cointegration relation. As
per the response of government expenditure, the three models show positive but insignificant
effect of aggregate supply shocks.
The effects of demand and supply shocks on output and prices are in line with economic theory.
Supply shocks stimulate real output and reduce prices, while demand shocks increase output and
prices. Also, aggregate supply proves to have a permanent effect on real output in the long-run,
while demand shocks (monetary and fiscal policies) have temporary effects in the economy that
fade away in the long-run. These results are identical to many studies that imposed long-run
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restrictions to identify their SVAR models (Gali (1992), Burneau and De Bandt (2003) and
Dungey and Fry (2008)).
Being deflated by the price level, real money supply and government spending respond
negatively to a positive shock to the inflation rate with percentages of 2% and 4% respectively
(refer to figure (4)). The government attempts to compensate for the reduction in government
spending caused by higher prices by increasing its expenditure in the first and second year.
However, this negative effect lasts in the long-run. Results obtained from the sub period models
show attempts of monetary policy to compensate for such reduction, which implies that the
monetary policy becomes more active. Real output increases with a percentage of 1%following a
positive shock to inflation rate.
E. The Forecast Error Variance Decompositions (FEVDCs)
The forecast error variance decompositions (FEVDCs) for each variable reveal the proportion of
the movement in this variable due to its own shock versus the shocks in other variables at a given
horizon. Results are reported in table (V) at various forecast error horizons over a period of 10
years.
The variance decomposition of the government expenditure reveals that it is mainly driven by its
own shock all over the forecast horizons. Shocks to the price level explain a portion 15% of the
movement in government expenditures in the second and third year in the benchmark and the
sub-period model (I).
As for the money supply, it is mainly driven by the aggregate supply shocks in the benchmark
model shocks being influenced by the cointegration relation. Shocks to fiscal policy contribute
with a significant percentage that reaches 25% in the first year. This remarkable contribution of
fiscal policy shocks in forecasting the variations of money supply confirms the highlighted fact
of fiscal dominance over monetary policy in Egypt manifested in the benchmark model. Then,
shocks to the price level explain a noticeable portion of the movement in money supply that
ranges from 25-50% in the three models.
Concerning the real output, it is mainly driven by its own shocks over the forecast horizons.
Being consistent with economic theory, aggregate supply shocks are the predominant source of
variations in real output in the long-run. The effect of demand shocks represented by fiscal
policy shocks explains a portion of 10-13% in the three models. However, monetary policy
shocks explain a very small portion of the variations in real output in the benchmark and subperiod model (I), whereas it contributes with a percentage of 13% in the sub-period model (II).
With regards to the price level, it is mainly driven by its own shocks in the short-run in the
benchmark and sub-period model (I), while the aggregate supply shocks are the predominant
source of variations in the sub-period model (II) . The contribution of shocks to monetary policy
in explaining the variations in the inflation rate has increased noticeably with a percentage of 8%
and 33% in the sub-period models (I) and (II) respectively. This finding is in line with the
monetarist theory in which monetary policy shocks prove to be influential on the price level.
Shocks to fiscal policy contribute with a small percentage in the short-run.
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Table (V). The SVECM Forecast Error Variance Decompositions
Proportions of forecast error in G accounted for By:
Forecast
Horizon
1
2
3
7
10

The Benchmark Model

The Sub-period Model (I)

The Sub-period Model (II)

eLM

eIS

eAS

eπ

eLM

eIS

eAS

eπ

eLM

eIS

eAS

eπ

0.00
0.00
0.01
0.00
0.00

0.85
0.84
0.81
0.69
0.62

0.01
0.01
0.02
0.07
0.14

0.14
0.15
0.15
0.23
0.23

0.00
0.00
0.00
0.00
0.00

0.79
0.79
0.79
0.79
0.79

0.05
0.06
0.06
0.06
0.06

0.16
0.15
0.15
0.15
0.15

0.01
0.04
0.04
0.05
0.05

0.62
0.64
0.62
0.61
0.60

0.37
0.31
0.32
0.32
0.32

0.00
0.01
0.01
0.02
0.02

Proportions of forecast error in M2 accounted for By:
The Benchmark Model

Forecast
Horizon

eLM

eIS

eAS

eπ

1
2
3
7
10

0.10
0.06
0.04
0.01
0.00

0.25
0.19
0.12
0.03
0.02

0.45
0.49
0.54
0.75
0.80

0.21
0.25
0.30
0.21
0.18

The Sub-period Model (I)

The Sub-period Model (II)

eLM
0.16
0.08
0.08
0.09
0.09

eLM
0.44
0.30
0.26
0.24
0.23

eIS
0.01
0.18
0.19
0.18
0.18

eAS
0.01
0.16
0.18
0.21
0.21

eπ
0.81
0.58
0.54
0.52
0.52

eIS
0.10
0.23
0.25
0.27
0.27

eAS
0.21
0.21
0.21
0.21
0.22

eπ
0.25
0.27
0.28
0.28
0.29

Proportions of forecast error in Y accounted for By:
Forecast
Horizon
1
2
3
7
10

The Benchmark Model
LM

e
0.00
0.01
0.01
0.00
0.00

IS

e
0.10
0.06
0.02
0.02
0.01

AS

e
0.53
0.53
0.66
0.88
0.93

π

e
0.37
0.41
0.32
0.10
0.06

The Sub-period Model (I)
LM

e
0.00
0.02
0.02
0.03
0.03

IS

e
0.00
0.09
0.11
0.11
0.11

AS

e
0.50
0.43
0.42
0.42
0.42

π

e
0.50
0.46
0.45
0.44
0.44

The Sub-period Model (II)
eLM
0.13
0.12
0.13
0.13
0.14

eIS
0.00
0.02
0.06
0.13
0.20

eAS
0.79
0.71
0.61
0.49
0.41

eπ
0.09
0.14
0.20
0.24
0.26

Proportions of forecast error in P accounted for By:
The Benchmark
The Sub-period Model The Sub-period Model
Forecast
Model
(I)
(II)
Horizon
LM
IS
AS
π
LM
IS
AS
π
LM
IS
e
e
e
e
e
e
e
e
e
e
eAS
eπ
1
2
3
7
10

0.02
0.02
0.01
0.01
0.01

0.00
0.01
0.01
0.01
0.00

0.42
0.72
0.76
0.76
0.76

0.56
0.25
0.21
0.22
0.23

0.08
0.06
0.07
0.07
0.08

0.01
0.10
0.12
0.12
0.12

0.01
0.19
0.22
0.24
0.24

0.90
0.65
0.59
0.56
0.56

0.33
0.24
0.22
0.21
0.20

0.00
0.16
0.20
0.23
0.25

0.48
0.31
0.28
0.26
0.25

0.19
0.29
0.31
0.30
0.30

F. Interpretation
The Fiscal Dominance: The findings of the benchmark SVEC model support the fiscal
dominance over the monetary policy. Thus, the interaction of policies can be characterized by a
combination of passive monetary policy and active fiscal policy over most of the period under
study. This, in turn, was reflected in high inflation rate – with the exception of the period
(1991/92 – 1997/98) – in addition to instability in the business cycle. However, results obtained
from the sub-period models indicate that the institutional reform implemented in Egypt since
2003 has been successful in eliminating the fiscal dominance over the monetary policy. This
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improvement is evident in the remarkable alteration in the duration and magnitude of the effect
of fiscal policy on monetary policy.
Effect of Policies on Ultimate Targets: With regards to the macroeconomic stabilization
objectives, results obtained from the benchmark model confirm the positive significant effect of
both policies on output. However, the fiscal multiplier is relatively small. Also, the positive
impact of monetary policy on output policy is unlikely to take place with a passive monetary
policy. Similarly, the findings of the sub-period models confirm the insignificant effect of both
policies in stabilizing the economy. As per the inflation rate, monetary and fiscal policies
demonstrate an expansionary significant effect on the price level in the short-run in the three
models. Nonetheless, there are signs of improvement in the effect of monetary policy shocks on
the inflation rate in the sub-period models with the duration of the effect being reduced.
Furthermore, the percentage of variations in inflation rate explained by shocks to money supply
has increased. This implies that monetary policy becomes more effective in influencing the price
level following the institutional reform.
Reaction of Policies to Changes in Ultimate Targets: Aggregate supply shocks show similar
positive and significant effect on money supply in the three models. However, they don't
demonstrate significant effect on government expenditure with the exception of the sub-period
model (II). Such initial increase in government expenditure could be attributed to the
accompanied significant decline in the inflation rate resulting from a positive aggregate supply
shock. Regarding the effect of the inflation rate, both policies respond negatively to a positive
shock to the price level. The sub-period models, however, illustrate some attempts of monetary
and fiscal policies to compensate for such reduction.
For the purpose of this paper, two main issues related to the interaction of policies have been
investigated in our analysis, namely the nature of interdependence between both policies and
their coordination to achieve the macroeconomic objectives. As for the interaction of policies,
the empirical findings demonstrate that the institutional arrangement since 2003 was effective in
separating monetary and fiscal policies, reducing the direct effect of fiscal policy and enhancing
the independence of monetary policy.
Regarding the accomplishment of the macroeconomic objectives of price stability and growth,
however, it is essential to achieve an optimal mix of policies that are meant to complement each
other. This implies the establishment of better coordination between both policies in order to
secure high employment and economic growth without inflation. Nonetheless, coordination
between policies has been weak in Egypt as evident from several instances in the recent history.
For instance, the economic boom experienced during the period (2005-2008) was supposed to be
accompanied by a contractionary fiscal policy instead of an expansionary one as manifested in
the high fiscal deficit. Furthermore, though the CBE law of 2003 guarantees independence of
monetary authority in conducting its policy, monetary policy has been ineffective in stabilizing
the economy. This could be explained by two main factors: (i) the effect of government
borrowing; which is the largest borrower in the country, on the medium and long-run interest rate
and (ii) the exchange regime which was quasi-fixed20 – as per the IMF classification of exchange
20

According to the IMF classification of exchange rate regimes, Egypt was included in the conventional fixed peg
arrangements since the regime operating de facto in the country is different from its de jure regime. Under this
arrangement, the country pegs its currency within margins of ±1 percent or less vis-à-vis another currency. The
exchange rate may fluctuate within narrow margins of less than ±1 percent around a central rate—or the maximum
and minimum value of the exchange rate may remain within a narrow margin of 2 percent—for at least three months
(Classification of Exchange Rate Arrangements and Monetary Policy Frameworks, 2006).
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rate – over most of the period since the abolishment of the fixed exchange rate regime since
2003. As a result, several challenges have to be addressed in order to enhance coordination
between policies.
II. Conclusion and Policy Recommendations
This paper was set out to explore the effect of the institutional developments introduced since
2003 in Egypt on the nature of interaction of monetary and fiscal policies and the achievement of
macroeconomic stabilization objectives. This purpose is achieved through examining the
dynamic interaction of fiscal and monetary policies and their effects on macroeconomic
aggregates in Egypt. A Structural Vector Autoregression approach (SVAR) in a four variable
system is utilized for three tests, namely the benchmark model with annual data over the period
(1975-2011) and two sub-period models with quarterly data over the period (2004:Q3-2013:Q3)
to highlight the effect of the institutional developments on the interaction of policies. The
Johansen’s cointegration test proves the existence of one cointegration relationship that is
identified from the real money demand function in the Structural Vector Error Correction
(SVEC) benchmark model. The outcome of the (VEC) model confirms the statistical
significance of the estimated coefficients and the loading coefficients within the cointegrating
relation.
The Structural VEC model is exactly-identified using the long-run restrictions proposed by King
et al. (1991). Given that the common trend representation separates the shocks into permanent
and transitory shocks, transitory shocks are identified with short-run restrictions while permanent
shocks are identified with long-run restrictions. In the SVEC model, shocks to monetary policy
have the transitory effect, whereas fiscal policy, aggregate supply shocks as well as the inflation
rate shocks have permanent effect on at least one of the variables in the model. Then, the
dynamic interaction of policies is investigated - in two SVAR models - using a quarterly data
starting from the period that witnessed the institutional reform. The sub-period model (I) is
identified with contemporaneous restrictions, while identification of the sub-period model (II) is
obtained through imposing long-run restrictions.
The main findings of the SVEC model support the positive significant effect of fiscal policy
shocks on monetary policy which indicates that fiscal policy drives monetary policy. This result
is consistent with the long history of fiscal dominance over monetary policy. However, results of
the sub-period models confirm that this effect has been successfully eliminated.
The effect of fiscal policy on output is consistent with the standard Keynesian effect since an
expansionary fiscal policy has a positive effect on real output in the short-run. Contrary to the
Keynesian view, the fiscal multiplier is found to be relatively small being in line with results of
other studies. Likewise, expansionary monetary policy affects real output positively with small
magnitude. The paper also supports the existence of long-run real mondy demand function. In
addition, monetary policy proves to have an expansionary significant effect on the level of prices
in the short-run. These findings are almost similar in all three models with some improvement in
the effect of monetary policy on prices following the institutional reform.
Concerning the reaction of policies to ultimate targets, aggregate supply shocks demonstrate
similar positive and significant effect on money supply in the three models. However, they don't
demonstrate significant effect on government expenditure with the exception of the sub-period
model (II). Regarding the effect of the inflation rate, money supply and government spending
decline as a result of a positive shock in the price level. The sub-period models, however,
illustrate some attempts of monetary and fiscal policies to compensate for such reduction.
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The effects of demand and supply shocks on output and prices are in line with economic theory.
Supply shocks stimulate real output and reduce prices, while demand shocks increase output and
prices. Also, aggregate supply proves to have a permanent effect on real output in the long-run,
while demand shocks (monetary and fiscal policies) have temporary effects in the economy that
fade away in the long-run.
The findings of this paper suggest a number of policy recommendations in order to achieve the
optimal policy coordination.
First, having guaranteed the separation of policies following the institutional reform, the need for
effective coordination between both authorities becomes pressing. This, in turn, facilitates
achieving a synchronized economic policy in an efficient manner. Thus, coordination should be
attained in the course of sharing common goals and cooperative actions. Coordination
arrangements should be set at the organizational, operational and legal levels. A successful form
of coordination entails distinguished responsibilities that are assigned to different bodies,
enhancement of the role of coordination committees and their functioning, and designing the
legal mandates that facilitate efficient coordination between authorities.
Accordingly, the necessary arrangements to enhance the separation of both policies should be
emphasized by minimizing the fiscal implications on monetary operations. Also, procedures to
prevent conflict between both policies become increasingly compelling given the substantial size
of public debt and budget deficit. This could be done through adopting an economic policy
directed to achieve the economic stabilization goal – the so-called in recent economic literatures
“Stability Oriented Economic Policy”. This stabilization policy was basically founded on fiscal
discipline, a monetary policy that targets a pre-defined inflation rate and a flexible exchange rate.
Indeed, putting emphasis on fiscal discipline will render monetary policy to be more effective
through increasing its credibility.
Apparently, the lack of fiscal space21 due to large fiscal deficits and high public debt represents a
critical problem that must be urgently dealt with. This, in turn, necessitates adopting a fiscal
consolidation program to reduce the deficits and the accumulation of debt. According to our
findings, consolidation does not seem to have involved costs in terms of output growth. The
budget deficit target should be included – as a restriction on fiscal actions – in the budget plan.
Public debt should be managed effectively through the separate debt management office because
of its repercussions on the monetary policy and the demand for money in several aspects. In this
regard, development of the financial markets must be implemented in order to improve the
public debt management.
Second, the negative impact of inflation rate on money supply and government expenditure
support the responsibility of monetary policy to be primarily focused on stabilizing the level of
price. Third, results of the small fiscal multiplier entails taking some measures to strengthen the
fiscal effect on economic activity. Consequently, the government spending should shift towards
more capital investment. However, it is equally important that the government projects must be
evaluated properly with the cost/benefit analysis in order to conduct rational public decisions and
efficient investment projects. In addition, economic growth should be driven by the private
sector. Indeed, fiscal consolidation program will reduce repercussions of the crowding out and
will permit banks to extend further credit to the private sector, in particular the small and
medium enterprises. Stimulating private sector activity, through rearranging the relationship
between public and private investment, was emphasized by Hassan and Kandil (2011) as a
21

Fiscal space' can be defined as 'the capacity of a government to provide financial resources for a desired purpose,
subject to the constraint that the fiscal position is sustainable, both over the medium and long-term' (Heller 2007).
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crucial solution to the growing unemployment in Egypt. In addition, providing proper training to
the unskilled labor and the laid-off public workers would facilitate their participation in the
private sector.
Furthermore, the prolonged effect of discretionary fiscal policy on output necessitates crucial
actions that policy makers should consider for the purpose of the economic stabilization goal.
This could be addressed through building automatic stabilizers in the budget items so that
fluctuations in the business cycle are smoothed out. Indeed, this goal could be facilitated through
increasing the fiscal space. This, in turn, helps to protect the poor and vulnerable groups of the
population to reduce their vulnerability to shocks.
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Appendix A
Data Description, Sources and statistical properties
Table (A.I): Annual Data Description and Sources
Variable

Description

G

Real primary government expenditure
(deflated by the GDP deflator) in natural
logarithm form

M2

Real broad money (deflated by the GDP
deflator) in natural logarithm form

Y

Real GDP (deflated by the GDP deflator)
in natural logarithm form

π

The inflation rate of the GDP deflator
(1992=100)

Sources
Central Bank of Egypt (CBE)- Annual reportvarious issues
Interest payments are obtained from the
Central Bank of Egypt and the Global
Development Finance of the World Bank
International Financial Statistics (IFS) Year
Book line 351 for (1975-1997), line 59mb for
(1998-2009) and the IFS online (2010, 2011).
Retrieved from: http://www.imf.org
International Financial Statistics (IFS) Year
Book line 99b (1975-2009), and the IFS
online for (2010, 2011). online. Retrieved
from: http://www.imf.org
World Development Indicators (WDI).
Retrieved from:http://www.worldbank.org

Table (A.II): Quarterly Data Description and Sources
Variable
G
M2
Y
π

Description
Real primary government expenditure
(deflated by the GDP deflator 2005=100)
in natural logarithm form
Real broad money (deflated by the GDP
deflator 2005=100) in natural logarithm
form
Real GDP (deflated by the GDP deflator)
in natural logarithm form
The inflation rate of the GDP deflator
(2005=100)

Sources
Central Bank of Egypt (CBE)- Monthly
Statistical Bulletin, various issues. Interest
payments are obtained from the CBE
Central Bank of Egypt (CBE)- Monthly
Statistical Bulletin, various issues.
Ministry of Planning Retrieved from:
http://www.mop.gov
The International Financial Statistics of the
IMF. Retrieved from:http://www.imf.org

Table (A.III): The Likelihood Ratio Test for the Significance of the Dummy Variable
Log Likelihood
Log Likelihood Unrestricted
Likelihood Ratio
Significance Level

D92

D2005

D2011

52.67648
60.58925
15.82554
0.0001

52.67648
55.78437
6.215791
0.0127

76.56512
78.16394
3.197638
0.0737

* Note that the null hypothesis that (d92) and (d2005) are not significant to the model can be
rejected at 1% significance level.
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Testing for Time-Series Statistical Properties
The following table reports the results obtained from testing the variables for the existence of
unit root using the Augmented Dickey Fuller (ADF) and the Phillips-Perron (PP) tests.
Table (A.IV): Results of the Unit Root Tests
Variables
(including
intercept)

Annual /
Quarter
ly Data

ADF Test

t-statistic
(levels)
Y
Y
M2
M2
G
G
π
π

A
Q
A
Q
A
Q
A
Q

-2.729 (0)
-1.668 (0)
-4.715*** (0)
-2.833* (0)
-0.816 (0)
-3.219** (0)
-1.535 (6)
0.219 (3)

Variables
(intercept and
trend)
Y
Y
M2
M2
G
G
π
π

A/Q

t-statistic
(levels)

A
Q
A
Q
A
Q
A
Q

-3.664** (0)
-3.109 (0)
-3.100 (3)
-3.381* (0)
-2.212 (0)
-4.093*** (0)
-2.552 (5)
-4.216*** (0)

t-statistic
(1st
Difference)
-4.336*** (0)
-6.377*** (1)
-2.818* (0)
-6.890*** (0)
-7.416*** (0)
-9.003*** (0)
-3.093** (5)
-5.591*** (2)
t-statistic
(1st
Difference)
-4.468*** (0)
-6.578*** (1)
-3.662** (0)
-6.992*** (0)
-7.398*** (0)
-8.857*** (0)
-8.494*** (0)
-5.517*** (0)

Phillips-Perron (PP)

t-statistic
(levels)

t-statistic
(1st Difference)

-2.504 (1)
-2.637 (1)
-3.641***(3)
-3.027** (15)
-0.662 (1)
-3.339** (3)
-3.798*** (1)
1.749 (23)

-4.241*** (4)
-8.655*** (1)
-2.726* (3)
-8.227*** (22)
-6.623*** (0)
-9.132*** (3)
-8.959*** (2)
-12.256*** (34)

t-statistic
(levels)

t-statistic
(1st Difference)

-3.546** (2)
-2.857 (5)
-2.336 (3)
-3.290* (7)
-2.240 (3)
-4.140*** (2)
-4.146** (1)
-4.119** (6)

-4.374*** (4)
-14.199*** (17)
-3.747** (3)
-12.714*** (34)
-7.398*** (0)
-8.982*** (3)
-8.814*** (2)
-14.546*** (34)

Notes:
1- The numbers in brackets are the optimal lag length chosen by Schwarz Info Criterion (SIC).
2- Critical values were obtained from Mackinnon (1996), where the critical values for the ADF
test with intercept are -3.670 at 1%, -2.963 at 5% and 2.621 at 10% significance levels
respectively. Then the critical values for the ADF test with intercept and trend are -4.263 at 1%, 3.553 at 5% and 3.210 at 10% significance levels respectively.
3- Critical values were obtained from Mackinnon (1996), where the critical values for the
Phillips-Peron test with intercept are -3.627 at 1%, -2.946 at 5% and 2.611 at 10% significance
levels respectively. Then, the critical values for the Phillips-Peron test with intercept and trend
are -4.234 at 1%, -3.540 at 5% and 3.202 at 10% significance levels respectively. Band-Width:
Newey-West automatic, using Berlett Kernel.
4- *, ** and *** indicate that the null hypothesis of the existence of unit root is rejected at 10%, 5%
and 1% significance levels respectively.
5- ***+ indicates that this value is obtained using the second difference.
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2- The Lag Length
The choice of the VECM proper lag length is done through a number of plausible criteria that are
used to test the appropriate lag length.
Table (A.V): VAR Order Selection Criteria
Lag
0
1
2

LogL
68.55373
257.2765
276.6431

LR
NA
312.7405
27.66668*

0
1
2
3
4

159.6364
267.9360
277.3012
297.5699
326.0982

NA
177.2176*
13.05449
23.33977
25.93475

Benchmark Model
FPE
AIC
3.69e-07
-3.460213
1.94e-11
-13.33008
1.68e-11*
-13.52246*
Sub-Period Models
1.20e-09
-9.190083
4.54e-12
-14.78400
7.22e-12
-14.38189
6.47e-12
-14.64060
4.10e-12*
-15.39989*

SC
-3.104705
-12.26356*
-11.74492

HQ
-3.337492
-12.96192*
-12.90886

-8.827293
-13.69563*
-12.56794
-12.10107
-12.13478

-9.068015
-14.41780*
-13.77155
-13.78613
-14.30128

* indicates lag order selected by the criterion
LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error
AIC: Akaike information criterion
SC: Schwarz information criterion
HQ: Hannan-Quinn information criterion

30
20
10
0

RGDP Growth Rate

Inflation Rate (GDP deflator)

Figure (1). Developments of the Economic Growth and Inflation Rate
Source: World Development Indicators (WDI) and International Financial
Statistics (IFS).
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Appendix B
Estimation Results
Table (B.I): Results of Johansen Cointegration Test
Unrestricted cointegration rank test (trace)
Hypothesized
Eigen Value
Trace statistic
0.05 Critical value
No. of CE(s)
*
None
0.651
57.541
47.856
At most 1
0.440
20.687
29.797
At most 2
0.010
0.360
15.494
Unrestricted cointegration rank test (Maximum eigenvalue)
Hypothesized
No. of CE(s)

Prob**
0.0048
0.3774
1.0000

Eigen Value

Max-eigen value
statistic

0.05 Critical value

Prob**

0.651
0.440
0.010

36.854
20.327
0.356

27.584
21.132
14.264

0.0024
0.0645
1.0000

None*
At most 1
At most 2

Notes: the trace and maximum-eigen value tests indicate the existence of 1 cointegrating
equations at 0.05 level.
*
denotes rejection of the hypothesis at 0.05 level.
**
Mackinnon-Haug Michelis (1999) p-values.
Table (B.II): Diagnostic tests
Diagnostic tests
Portmanteau test with 12 lags, dof: 176
Non normality test (Doornik and Hansen, 1994) dof: 8
Non normality test (Lütkepohl, 1993) dof: 8
Jarque-Bera test:
ε1
ε2

Test statistic
142.0351
3.0558
7.0167

p-value
0.9717
0.9308
0.5348

ε3
ε4

1.5782
0.1461
0.9157
0.9812

0.4543
0.9296
0.6326
0.6123

ε3
ε4

12.9648
8.4391
11.3089
12.8205

0.3716
0.7499
0.5027
0.3822

ARCH-LM test with 12 lags:
ε1
ε2
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Figure (1). The Impulse Response Functions to a Fiscal policy Shock
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Figure (2). The Impulse Response Functions to a Monetary policy Shock
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Figure (3). The Impulse Response Functions to an Aggregate Supply Shock
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Figure (4). The Impulse Response Functions to a Price level Shock
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Appendix C: Evaluating the Actual Policy Mix in Egypt
The fiscal-monetary policy mix in Egypt over the period (1981-2011) is explicitly
investigated following Carlson’s method (1982) who examined the policy mix in the United
States over the period (1956-1982). This method of measurement is based on reflecting the
movement in the instruments of policies without being affected by the pace of economic activity.
With regards to monetary policy stance, analysts believe that monetary aggregates are more
reliable than interest rates. Monetary aggregates reflect changes in the policy instruments with no
influence from outside forces, while interest rates are affected by many forces in addition to
monetary actions. Classifying the monetary stance as easy or tight depends on the deviation of
the monetary aggregates from the expected growth rate which influences real economic activity.
Considering the fiscal policy stance, the purpose is to choose an appropriate fiscal stance
that best reflects movements in fiscal actions. Therefore, the high-employment fiscal stances are
considered rather than movements of expenditures and revenues that represent automatic
response to economic activity. In this regard, three high-employment fiscal measures are
introduced, namely, the rate of change of expenditures minus its trend (F1), the rate of change of
revenues minus the rate of change of expenditures (F2) and the change of the surplus or deficit
divided by potential GNP (F3) as an indicator of the size of the economy.
Applying Carlson’s method, Egypt’s data over the period (1981-2011) yields interesting
results summarized in table (2.3). The monetary stance in the first column is the rate of change of
domestic liquidity (M2) minus its trend. The subsequent three columns contain the three highemployment fiscal measures: (F1) is the rate of change of expenditures minus its trend (the rate
of change of the previous 5 years average)22, (F2) is the rate of change of revenues minus the rate
of change of expenditures and finally (F3) is the change of deficit divided by the trend of nominal
GDP23 as a proxy for the potential GNP. Data of domestic liquidity, government expenditures
and revenues and budget deficit are derived from the CBE annual reports, while the nominal
GDP data are from the International Financial Statistics of the IMF.
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Note that: (M2) is the rate of change of domestic liquidity (M2) minus its trend, (F1) is the rate
of change of expenditures minus its trend (the rate of change of the previous 5 years average),
(F2) is the rate of change of revenues minus the rate of change of expenditures and finally (F3) is
the change of deficit divided by the trend of nominal GDP as a proxy for the potential GNP.
Figure (2). The development of monetary and fiscal policy mix over the period (1981- 2011)
Source: Author’s Calculation

22
23

See Karnosky (1976) and Carlson (1980) for justification of using the 5 years rate of change as a proxy of trend.
The trends of nominal GDP and M2 are calculated using the Hodrick-Prescott filter on the E-views (7.0) software.
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