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The Theory of Tax Harmonization and Possibilities
of Implementation for Arab Tax Systems

Ramadan Sadeek

Abstract

Many countries engage in regional integration to benefit from the economic advantages
associated with it such as the liberalization of goods, free factor movements, harmonization of that
technological standards, and cooperation in economic policies enhance efficiency and foster economic
development and global welfare. Tax harmonization contributes to the efficiency and the ability of the
member countries of a regional bloc to attract the capital and investment without the harmful effect of
tax competition to grant more generous exemption and incentives. One of the questions that has been
raised in this context is the extent to which the individual countries fiscal systems, comprising tax
structures, tax rates , treatment of foreign investment, etc, need to be harmonized to enjoy the full
benefits of regional integration. This paper discusses this issue through the theory of tax harmonization
and its economic impacts on regional integration, and its practice by the European Union. In a second
phase, the paper analyzes the possibilities and potential difficulties facing the Arab tax systems if they
are to be harmonized for the sake of increasing the chances of success of economic integration.
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Ugo Panizza

Abstract

This paper describes the recent evolution of macroeconomic policies in Egypt and derives a
simple model (within an IS-LM framework) showing that until the mid 1990s, the presence of liability
dollarization and high passthrough from exchange rate to prices may have limited Egypt’s ability to
conduct an independent monetary policy. However, the paper shows that conditions have changed and
that there is now room for a more flexible exchange rate and that, in the light of Egypt’s limited ability
to conduct counter cyclical fiscal policies, an independent monetary policy is necessary. The paper
concludes by describing monetary and fiscal policy reforms that would improve Egypt's
macroeconomic management. On the monetary policy side, the paper suggests that Egypt should
dowly move towards an inflation-targeting framework. On the fiscal policy side, the paper
recommends that Egypt should adopt budget institutions that would allow eliminating its structural
deficits and building a reputation for fiscal prudence.
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Introduction

This paper focuses on macroeconomic policies in Egypt. In particular, the paper
describes recent changes in economic policy; provides a conceptua framework to interpret
these changes; and analyzes what the challenges are for the development of an environment
that will allow Egypt to conduct counter cyclical macroeconomic policies.

The evolution of fiscal, monetary, and exchange rate policies in the second half of
the 1990s shows that while a fixed exchange rate system was at the center of the economic
stabilization program of the early 1990s, Egypt has slowly moved towards a more flexible
exchange rate system. In particular, by letting the Egyptian currency depreciate versus the
US dollar by approximately 20% over the July 2000-August 2001 period, the Egyptian
government did what it strongly argued against in the mid-1990s. The Egyptian government,
however, has been following a rather reactive exchange rate policy and alowed for
depreciations only after the development of dollar shortages and of a black exchange rate
market. This situation has generated a climate of uncertainty that is not beneficial to the
Egyptian economy.

It is argued that during the period of economic stabilization, the Egyptian economy
was characterized by high passthrough and high levels of liability dollarization. Under these
conditions, a devaluation would have had large costs in terms of inflation (because of the
passthrough) and limited advantages in terms of output.?) Subsequently,, the paper suggests
that, as passthrough and liability dollarization dropped substantially during the second half of
the 1990s, the Egyptian government should have responded to the real shocks that affected
the Egyptian economy in the 1997-1998 period by adopting a more flexible exchange rate.
By the late 1990s, however, the main obstacle to the adoption of a more flexible exchange
rate was not economic, but political. By this time, a fixed exchange rate and high levels of
international reserves had created in fact, their own audience (Lohmann, 2000) and had
become objectives of economic policy in themselves.

Towardsa More Flexible Exchange Rate System

At the end of the 1980s, the Egyptian economy suffered from high inflation (above
20%) and large fiscal and current account deficits (15 and 8% of GDP, respectively). The
deterioration of the economic situation and the large donations and debt relief programs
linked to Egypt's role in the Gulf War set the stage for the launch of an ambitious
stabilization program that started in the fiscal year of 1991/1992. The two pillars of the
program were fiscal stabilization and a fixed exchange rate (the existing multiple exchange
rate markets were unified at the beginning of 1991). The stabilization program was to be
accompanied by structural reforms that included public sector reform, elimination of
subsidies, privatization, and liberalization of the financial market and trade and investment
policies. Fiscal and monetary stabilization was successful in reducing the fiscal and current
account deficits and in taming inflation. It is worth noting that the Egyptian government was
successful in privatizing approximately half of the 317 state-owned enterprises operating in
Egypt.? However, it soon became clear that there was a strong political opposition to bank
and insurance privatization. In fact, this component of the structural reform program has yet
to be implemented.

@ With high passthrough, a nominal devaluation translates into limited real devaluation while with liability
dollarization, a nomina devaluation may harm firms that have debt in foreign currency and reduce profits and
investment.

2 By 1996, inflation had dropped to 7% and the fiscal deficit had dropped to 1.3% of GDP (Subramanian, 1997).



One side effect of the exchange rate anchor was a steep appreciation of the real
exchange rate (Figure 1). Thisled the IMF to ask for a 20-30% devaluation of the Egyptian
currency in the mid 1990s (Economist Intelligence Unit, 2000). The Egyptian government,
however, refused to devalue the currency on the grounds that a devaluation would generate a
resurgence of inflation. Besides the appreciation of the real exchange, that by itself was
affecting the competitiveness of Egyptian exporters, in the 1997-1999 period, the current
account was also negatively affected by several external shocks. In particular, the Luxor
massacre of November 1997 led to a decrease in tourism receipts, and the downturn in oil
prices and the economic crisis in the Gulf countries led to a decrease in the value of oil
exports and remittances. The capital outflows that followed the international financial
market crises of the late 1990s also contributed to the worsening of the overall balance of

payments.®
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Figure 1. Real and nomina exchange rate in Egypt.

The Egyptian government was not ready for these shocks and its policy response was
rather ambiguous. Although a fixed exchange rate should not allow conducting an
independent monetary policy, the Central Bank’s (CB) first response to the external shocks
was to let commercial banks absorb the increase in foreign exchange demand and let
domestic credit accelerate to levels well above those prevailing before the shocks. This lax
monetary policy, however, increased the pressure on the exchange rate peg and forced the CB
to tighten monetary conditionsin the period 1999-2000.

While a light depreciation or a strong defense of the Egyptian pound would have
probably calmed the markets, the CB was initially reluctant in releasing international reserve,
and in a situation of high dollar demand, dollar shortages developed. The situation was
rather chaotic during most of the summer of 1999, with money changers dealing in dollars at
rates that were well above the CB rate of E£3.4: US$1. The defense of the exchange rate peg
eventually led to a drastic decrease in international reserves. In turn, this generated
expectations for a devaluation and led to an increase in the demand of US dollars and further

® While the 1996/1997 fiscal year was characterized by capital inflows estimated at US$L.5 billion, the fiscal year
1997/1998 was characterized by net portfolio outflows estimated at US$250 million (Handy, 2000).



losses in reserves which dropped by amost one fourth during the 1998-2000 period (from 18
to 14 billion US dollars).”

Lacking access to monetary policy, the Government adopted an expansionary fiscal
policy that led to a budget deficit of 4% of GDP. The deficit was largely financed by selling
bonds to the CB (CB credit to the Government increased by nearly 33% during the first half
of fiscal year 2000/2001) generating non-sustainable levels of money financing that were
clearly inconsistent with a pegged exchange rate.®

Starting May 2000, the CB alowed for a slow depreciation of the Egyptian pound.
The rate of depreciation accelerated during the latter part of 2000, with the exchange rate
moving from E£3.5: US$l to E£3.85: US$1l. On January 29, 2001, the Government
introduced a managed peg exchange rate system with a central rate of E£3.85: US$1 and
plus/minus 1% bands. On July 3, 2001, the central rate was then moved to E£3.9: US$1 and
the bands expanded to plus/minus 1.5%. On August 6, the CB established a “ crawling band”
exchange rate system and set the central rate to E£4.15: US$1 with bands of plus/minus 3%.
The new exchange rate system was also accompanied by a looser monetary policy
exemplified by a decrease of the discount rate and reserve requirements and by further
expanding CB’s credit to the Government.

While these new policies seemed to indicate that the Egyptian government is moving
towards a more flexible approach to exchange rate management that allows for some
stabilization of the real exchange rate and some use of monetary policy, the Egyptian
government continues to be rather reactive and to send mixed messages. In particular, while
the announcement of the new exchange rate regime stated that “ The CB rate will periodically
be reviewed according to the market conditions,” the parity was touched only twice during
the first nine months of 2001. These mixed policy signals generated expectations for a
depreciation and, before August 6, 2001, led to new currency shortages and gave new lifeto
the foreign currency black market.®

On the positive side, the government was successful in decreasing the degree of
dollarization of the economy. Figure 2 illustrates deposit dollarization (defined as the share
of bank deposits held in foreign currency) and liability dollarization (defined as the foreign
currency share of total bank credit) for the private business sector and the business sector as a
whole, i.e., including state-owned companies. The figure shows that while deposit
dollarization dropped substantially at the beginning of the period of structura reforms,
liability dollarization kept increasing until the mid-1990s. In 1994, more than 40% of bank
credit to the private business sector was in foreign currency. However, from the mid-1990s,
dollarization first stabilized and then dropped substantially starting 1998.

@ This shift in policy also affected domestic liquidity. In particular, while the reliance on commercial banks to
satisfy the foreign currency needs increased domestic liquidity, the sale of foreign currency by the CB tightened
the liquidity conditions.

® The deterioration of the fiscal situation was probably at the basis of Standard and Poor’ s decision to cut Egypt’s
local currency rating from A- to BBB+. More recently, the Egyptian government was able to satisfy some of its
financing needs by issuing Eurobonds for atotal of US$ 1.5 billion. The bond placement was rather successful
and priced with spreads that are among the lowest for countries that share Egypt’s foreign currency sovereign
rating (EFG-HERMES, 2001).

© Before the depreciation of August 6, Egypt had three parallel currency exchange markets: the bank market (in

which it isvirtually impossible to buy foreign currency), the moneychangers market, and the black market.
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Figure 2. Foreign currency assets and liabilities of the banking sector.

A Simple M acr oeconomic Framewor k

While academic discussions of macroeconomic policies are based on theoretical
models that emphasize microfoundations and focus on the intertemporal behavior of
optimizing agents, the workhorse of most policy discussion is still the standard IS-LM model
and its open economy extension developed by Robert Mundell and Marcus Fleming.” This
section describes the behavior of the Egyptian economy with a Mundell-Fleming framework
that includes two elements common to many emerging market countries and also present in
Egypt. Thefirst isthe degree of passthrough from exchange rate to prices, while the second
is the presence of deposit and liability dollarization. The model shows that these elements
attenuate the prescriptions of the textbook Mundell-Fleming model. The model may also be
used to show that changes in the macroeconomic situation may justify changes in
macroeconomic policy. In particular, it is suggested that lower passthrough, lower
dollarization, and a decrease of the dollar value of foreign prices (due to the weakness of the
Euro) justify a movement to a more flexible exchange rate and a more aggressive use of
monetary policy.

The Model

The model consists of four equations. The first equation describes the equilibriumin
the goods market (1S schedule):

Y = A(Y,@-d)(i —m) +d(i * -Ag))+ G + NX (g,Y) Equation 1

Where A stands for domestic absorption, i and i* are the domestic and foreign nominal
interest rates; 7Tis the inflation rate; d is the share of debt denominated in foreign currency

™ For microfounded models that aim at explaining exchange rate policies in emerging market countries, see
Aghion, Bacchetta, and Banerjee (2000), Chang, Cespedes, and Velasco (2000), and Lahiri and Vegh (2001).
For empirical analysis of the correlation among passthrough, liability dollarization, and exchange rate flexibility,
see Hausmann, Panizza, and Stein (2001a, 2001b) and Calvo and Reinhart (2000).



(from now on d will be referred to as the degree of dollarization); & the log of the real
exchange rate; G a measure of the stance of fiscal policy; and NX net exports.

As it is the standard, it is assumed that O0< A <1, A, <0, NX, >0, and
NX, <0. The only difference between Equation 1 and a standard IS equation is that the

former includes the degree of dollarization and the ex-post domestic currency rea interest
rate of foreign currency denominated debt d(i * —Ag). d>0 captures the idea that domestic

firms may not be able or willing to satisfy all their financing needs in domestic currency (see
Aghion et al., 2000, for the microfoundations of this assumption).

Equilibrium in the money market is represented by a standard LM curve:

% =L(i,Y) Equation 2

withL, <Oand L, >0.

External equilibrium is described by the balance of payment equation:
CF(i—-i*=p)+NX(g,Y)=0 Equation 3

where CF are capital flows; CF’ is the degree of capital mobility; and p is a measure of

country risk. It iswell known that with imperfect capital mobility (0 < CF'< ), Equation
3yields a positively sloped balance of payment curve.

Finally, it is assumed that the price level is determined by the following equation:
p=y(e+ p*) Equation 4

where p and p* are the logs of the domestic and foreign price levels; e is the log of the
nominal exchange rate; and y is the degree of passthrough from exchange rate to prices.

The log of the real exchange rate is therefore defined as: € =e+ p*—p=(Q-y)(e+ p*).
Clearly, when d=y =0, the above model reduces to a textbook Mundell-Fleming model with
fixed prices and no liability dollarization.

By substituting Equation 4 into Equations 1-3 and taking derivatives, it is possible to
obtain the slopes of the IS, LM and BB curves.

di (1- A)-NX,

— = <0. Equation 5
dYls Az(l_d)

i :—i >0. Equation 6
dY | u L,

i =- CF >0. Equation 7
dY g NX,

Equations 5-7 show that although the presence of foreign currency debt increases the
slope of the IS curve (when d=1 the IS curve is vertical), foreign currency debt and the
degree of passthrough do not affect the slope of the LM and BB curves.



Economic Shocks and Palicy Reaction

Referring to Figure 3, it is assumed that Y; represents capacity income but that an
external shock put the economy in equilibrium A with an equilibrium income of Yo.® Under
a flexible exchange rate system, policy makers may respond to the external shock with an
expansionary fiscal policy, expansionary monetary policy, or a depreciation of the exchange
rate (the last two policies are equivalent). With a fixed exchange rate system, monetary
policy is ineffective and hence the only response to a negative shock is an expansionary fiscal
policy. Fiscal policies are, however, problematic. Firstly, there is evidence that in many
developing countries, fiscal policy is procyclical rather than counter cyclical, later it will be
shown that this is also the case for Egypt. Secondly, there is now a consensus that, even in
high-income countries, discretionary fiscal policies are problematic and that fiscal
stahilization should only operate through automatic stabilizers (Taylor, 2000).

In the following discussion, it is set that the exchange rate and fiscal policy (G) are
exogenous variables under the control of policy makers, and income (), interest rate (i) and
money supply are endogenous. It should be pointed out the same events using an
expansionary monetary policy may be described as first action (i.e., setting money supply as
exogenous) because, other things equal, a depreciation and an expansionary monetary policy
have the same impact on the economy.® Let us examine the optimal exchange rate response
to an external shock under the assumptions of the standard Mundell-Fleming model (i.e., by
setting d=y =0).

>

Yo Y1 Yi

v

Figure 3. Economic policiesin a Mundell-Fleming framework.

Figure 3 illustrates the effect of a depreciation under the standard hypothesis of no
liability dollarization and no passthrough. At theinitia equilibrium (A) incomeis Yy and the

® Several external shocks have affected Egypt in the late 1990s: the decrease in tourism receipts that followed the
Luxor massacre; the decrease in the price of oil in the mid to late 1990s; the appreciation of the real exchange
rate due to aweak Euro; and the currency crisisin East Asia.

© The only difference is that with an expansionary monetary policy, the initial shift of the LM curve is exogenous,
and with a depreciation, the initial shift of the LM curve is endogenous.



interest rate iSip. The depreciation leads to an increase in net exports and shifts the IS and
BB curves to the right (to IS and BB’). The increase in income generates an increase in
money demand and shifts the interest rate to i;. This high interest rate, together with the
increase in the current account, generates a surplus in the balance of payments that, in
absence of sterilization, increases money supply and shiftsthe LM curveto LM’ yielding the
new equilibrium at C. The new equilibrium has a higher level of income and alower interest
rate.

The presence of liability dollarization and passthrough, however, affects how
exchange rate movements shift the IS, LM, and BB curves. In particular, high values of d or
y could generate a situation in which a depreciation would not expand output or only expand

output at the cost of very high levels of inflation. This may be formally shown by totally
differentiating equations 1-3 and expressing the results in matrix form:

%l,—Ai—NXZ -A,1-d) omaYd FA(y+d-2u) 1EDdeD

M, O_ 0
L -, 1Hai = 0
o ~b | oo o Y GH
5N, CF' OF#mE § -NX,(-y) O

Next, it is possible to check the effect of liability dollarization and passthrough on
the effectiveness of exchange rate policy by using Cramer’s rule to calculate the following
derivative:™
dY _ A[NX,(1-d)L-y)-CF'(d +y-2dy)]+CF'NX,@-y) _

de A,(1-d)NX, +CF'(1- A - NX,) B

Equation 8

It is worth noting that the numerator is decreasing in d and y, in particular, if

d=y=1, CiI_Y = Oisobtained. Inthiscase, adevauation will have acost in terms of inflation
e

but no expansionary effect on income and a fixed exchange rate will dominate a flexible one.
Therefore, high levels of dollarization and passthrough may render exchange rate (or
monetary) policy ineffective at stabilizing output. This contrasts with the standard Mundell-
Fleming result that a devaluation is always expansionary. More generally, the higher d or
y ?, the less effective is monetary or exchange rate policy in shifting the IS curve. Itisaso

possible to show that when y >0, devaluations have a direct effect on the LM curve. In
particular, as the increase in the price level reduces real money balances, devaluations move
the LM curveto the left.

di

— =—l>0 Equation 9
de

LM L

Finally, the larger the passthrough, the smaller the rightward shift of the BB curve.
With perfect passthrough (y=1), real devaluations are impossible, and therefore, a

devaluation of the nominal exchange rate will not shift the BB curve.

di

dij __NX-y) g
de

: Equation 10
BB CF

9 1t js worth noting that the effects of a depreciation are identical to those of an expansionary monetary policy
because the latter leads to adevaluation. It isalso noted that to derive Equation 8, logs of Equation 6 are taken.



The basic message is that the higher the level of liability dollarization and the higher
the passthrough from exchange rate to prices, the less effective depreciations and monetary
policy are.

If the results of the model described above are introduced in aloss function in which
the Government aims at stabilizing income and inflation, it is possible to conclude that, with
high levels of passthrough and liability dollarization, depreciations (or expansionary
monetary policies) may induce large costs in terms of inflation and limited benefits in terms
of output stabilization. This would therefore justify a fixed exchange rate system (especially
if the country is facing limited external shocks).™®

So, What Has Changed?

After having discussed a possible rationale for the Egyptian government’ s decision to
keep afixed exchange rate it is now important to describe what has changed and discuss why
the Egyptian government should move to a more flexible exchange rate system.

The factors that justify a move to a more flexible exchange rate system in Egypt can
be summarized as follows: (i) large real shocks that require some sort of policy response; (ii)
distortions caused by the unwillingness of the authorities of having a market-determined
pegged exchange rate; (iii) reduction of liability dollarization; (iv) possible decrease of the
passthrough; and (v) weakness of the Euro.

Until 1997, Egypt faced a very favorable external environment. Following the
structural reform program, the economy was growing at a healthy pace. The Government
accounts had improved substantially, and steady balance of payment surpluses had allowed
the Egyptian CB to accumulate a large amount of international reserves. The negative shocks
of the late 1990s, however, slowed growth, deteriorated public accounts, put the balance of
payment into deficit, and made clear that some policy response was called for.

Given the severity of external shocks, this was probably the moment to allow for a
limited depreciation of the currency and adopt an expansionary monetary policy.
Alternatively, if the government wanted to maintain its fixed exchange rate, it should have
taken drastic actions so that the market rate would be in line with the official peg. The
Egyptian government, however, had not recently faced any negative shock, and its policy
response was rather confusing. The Government, in fact, tried to produce a fiscal stimulus
and to alow some monetary expansion (aimed at financing the increasing deficit). These
policies, however, were completely inconsistent with a fixed exchange rate and resulted in a
stop and go policy in which the Government first relaxed credit, then tightened it, and then
relaxed it again. This confused the markets, led to a substantial turmoil in the exchange rate
market, and scared away foreign investors (the capital account has been in deficit since the
1998/99 fiscal year, see Figure 4).

1 However, Lahiri and Végh (2001) showed that a fixed exchange rate could be optimal for countries that face
large external shocks.
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One problem with Egypt’ s exchange rate policy was that the authority’ s support for a
market-determined fixed exchange rate was always half-hearted. In particular, while
Egyptian policy-makers refused to let the currency depreciate, they were not ready to fully
use market instruments to sustain the peg. For instance, when dollar demand rose, the CB,
instead of tightening monetary policy and releasing reserves, tried to deal with the situation
with moral suasion. This generated dollar shortages which, in turn, led to a black market for
foreign currency and to a general situation of uncertainty that increased the expectations for a
depreciation and further fueled demand of foreign currency. Some observers maintained that
this policy uncertainty, and the distortions that arose from the presence of a black market
were more harmful than the appreciation of the real exchange rate and the inability of
conducting counter cyclical monetary policy.*?

In the second half of the 1990s, liability dollarization decreased substantially from 40
to 20% of total private sector business credit, (see Figure 2) reducing the possibility that a
currency depreciation would be contractionary and increasing the effectiveness of monetary
policy. Furthermore, although there are no data on the evolution of passthrough in Egypt,
recent research (Goldfgjn and Werlang, 2000) showed that passthrough is endogenous and
tends to positively correlate with past inflation and tends to decrease in periods of low
aggregate demand. Given its recent inflation record (and the lack of a history of
hyperinflation) and the slow-down in growth, Egypt seems to satisfy all the conditions for a
non-inflationary currency depreciation.*®

The last factor that justifies a move towards a more flexible exchange rate system is
the weakness of the Euro. Given that more than 30% of Egyptian trade and more than 50%
of tourists that visit Egypt are from the Euro area, the weakness of the European currency
seriously reduces Egyptian competitiveness. In particular, a 12% devaluation of the Egyptian

(12 The unclear currency situation, for instance, limits FDI because foreign investors are, among other things,
worried about their ability of repatriating profits.

33 Another factor that differentiates Egypt from most emerging market countries is that in Egypt, a controlled
devaluation is unlikely to degenerate into a nosedive of the currency. In particular, aforeign exchange crisisis
unlikely to happen because Egypt’s short-term international debt is low and the CB’s tight control on the
domestic banks makes a shorting of the Egyptian currency extremely difficult.
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pound would only compensate for the decrease in value of the Euro vis a vis the dollar and be
completely neutral on domestic prices.®

The effects of the depreciation of the second half of 2000 seem to confirm the
.anaysis. Infact, the 15% depreciation of the second half of 2000 was followed by a decline
in inflation and led to an export boom (see Figure 4).*

Suggesting that Egypt should move to a more flexible exchange rate system does not
imply that Egypt should immediately adopt a freely floating exchange regime. The
experience of emerging market countries that successfully managed the transition to a
flexible exchange rate regime suggests that Egypt should follow their example and adopt a
slow transition to a flexible exchange rate cuminflation targeting. While in the second half of
2000, the Egyptian authority seemed to go in this direction, in the first half of 2001, Egypt
moved back to a de facto peg and only allowed for a depreciation of the currency when the
black market premium went above 10%.%® This erratic behavior is probably due to the fact
that, while some members of the Government were pushing towards more dynamic economic
policies, other members had bet their credibility and reputation on a fixed exchange rate and,
therefore, strongly opposed a more flexible management of the exchange rate.

This attachment to a given peg and to high levels of reserves (that at some point
became an objective of economic policy in themselves or, in Mohieldin’s (2001), terms sacred
cows) may be explained by audience cost theory. Lohmann (2000) pointed out that by
choosing a given monetary institution, policymakers choose an audience and this audience
determines the cost of an ingtitutional defection. Lohmann stipulated that there are two types
of audiences: a mass electorate and a specialized elite. The main difference between a mass
and a sophisticated audience is that while the former is not able to distinguish all possible
states of the world and therefore adopt state-contingent strategies, the latter can better
understand and excuse defections that are justified by the circumstances. An exchange rate
peg immediately generates a mass audience that can punish a government that defects from its
exchange rate peg promise even while the defection is more than justified by the country’s
economic circumstances."” Egyptian policymakers realized that they have created a strong
audience for exchange rate stability and, at this stage, they need to carefully explain to the
Egyptian public that conditions have changed and that the country is now ready for a more
flexible exchange rate system.

What About Fiscal Policy?

So far, the possibility of reacting to shocks with an expansionary fiscal policy was
simply dismissed on the grounds that there is now a consensus that discretionary fiscal
policies are problematic (Taylor, 2000) and that it is difficult for emerging markets to
conduct counter cyclical fiscal policies (Gavin and Perotti, 1998).

(9 This figure was computed by assuming a 30% trade share with Europe and a 35% depreciation of the Euro vis
avisthe US dollar.

19 Simulations suggest that the Egyptian exports are highly sensitive to the level of the foreign exchange rate
(ECES, 2001).

19 |n the first 7 months of 2001, the CB central rate was adjusted by approximately 1%, with black market
transactions reported to be almost 10% above the CB rate. The depreciation of August 6 helped in bringing the
official exchange rate in line with the black market rate.

@7 According to Lohmann (2000), the most difficult task of institutional design consists of putting in place the ideal
audience that should have the ability to punish the policymaker in the event of an unjustified institutional
defection and, therefore, guarantee the credibility of the policies. However, it also should be able to excuse
justified defections due to unforeseen contingencies and, therefore permit flexible policy responses to shocks.
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As the fiscal response to economic shocks is highly dependent on the structure of
government revenues and spending, this section documents the key differences between the
Egyptian budget and the average OECD budget. While the budget deficit for the fiscal year
2000/2001 was rather high, in the late 1990s, Egypt had moderate deficit to GDP ratios
comparable (or lower) to those of many OECD countries. However, comparisons between
emerging market countries like Egypt and more developed countries may not be appropriate
because, in a context of limited creditworthiness and limited ability of collecting taxes, even
small deficits could be extremely dangerous (Panizza, 2002).

Table 1 shows that there are important differences between the structure of revenues
in Egypt and OECD countries.*® Non-tax revenues, indirect taxes, and trade taxes are much
more important in Egypt than in OECD countries. This is an important difference because
non-tax revenues are often outside the control of the government and often pro-cyclical. This
high reliance on non-tax revenues limits the government’s ability to implement counter
cyclical fiscal policies.

Table 1: Composition of Government Revenuesin Egypt
and OECD Countries

% of GDP % of Total Revenues

Egypt OECD Egypt OECD

Total Revenue 26.35 28.00 100.00 100.00
Non-Tax Revenue 6.33 2.30 24.02 8.10
Tax Revenue 16.73 25.30 63.50 90.20
Income Tax 5.96 9.80 22.61 35.00
Indirect Taxes 10.77 5.70 40.88 20.40
Trade Taxes 3.39 0.30 12.86 1.00

Source: For OECD countries: Gavin et al, 1996. For Egypt, Author’'s
calculations based on data from Egypt’s CB.

Table 2. Composition of Government Expenditure in Egypt and
OECD Countries

% of Total
% of GDP Expenditure

Egypt OECD Egypt OECD
Total Expenditure 28.46 30.90 100.00 100.00

Capital Expenditure 6.51 2.00 22.88 6.50
Current Expenditure| 21.65 28.90 76.06 93.50
Wage Bill 6.50 4.00 22.84 13.10
Other purchases 1.47 4.20 5.16 13.70
Transfer Payments 3.78 17.60 13.27 57.10
Interest Payments 6.21 4.00 21.82 12.80

Source: For OECD countries: Gavin et al, 1996. For Egypt, Author’s
calculations based on data from Egypt’s CB.

18 The data for Egypt are averages for the 1995-2000 period (Source: Central Bank of Egypt). The datafor OECD
countries refer to the mid-1990s and were computed as populations weighted averages of underlying country
data (Source: Gavin et al., 1996).
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Table 2 shows that, compared with OECD countries, Egypt alocates alarger share of
its budget to capital expenditure (22.9 versus 6.5% of total expenditure), to wages (22.8
versus 13.1% of total expenditure), and to interest (21.8 versus 12.8% of total expenditure)
and a much smaller share to transfer payments (13.3 versus 57.1% of GDP). Again, these are
important differences because a large share of wages and interest payment limits the ability
of conducting an independent fiscal policy. The fact is that wage and interest payments are
the results of previous hiring and borrowing decisions. Gavin et al. (1996) showed that
interest and wage payments are highly volatile components of the government budget but that
this volatility is not due to counter cyclical fiscal policy but to the results of procyclical
movements. In particular, interest payment may actually increase during recessions because
of the increase in the country’s risk premium, and it is always politically difficult to manage
fiscal policies that involve substantial changes in public sector employment and wages.
Finally, as most emerging markets, Egypt allocates a small share of expenditure to transfers.
This is important because, in OECD countries, these transfers are often means-tested or
linked to unemployment and are the main fiscal automatic stabilizers. The lack of these
automatic stabilizers is one of the causes of the procyclical fiscal policies that characterize
many emerging market countries.

Both Keynesian and neoclassic economists agree on the fact that if shocks to the tax-
base are transitory, the Government should smooth these shocks by accumulating surpluses
during economic booms and running deficits during recessions.™® After having documented
important differences between the structure of public expenditure and revenues in Egypt and
OECD countries, it is to be tested whether Egypt has, so far, been able to manage counter
cyclical fiscal policies. Table 3 compares the cyclical response of various fiscal aggregates
in Egypt and the OECD countries. The OECD results were from Gavin et al. (1996),
whereby the results for Egypt were instead computed by using annual data for the 1981-2000
period.® The data were obtained from the International Monetary Fund's International
Financial Statistics and the Statistical Bulletin of the CB of Egypt. Asin Gavin et al. (1996),
all the equations were estimated by using Ordinary Least Squares. All regressions control for
the lagged surplus-GDP ratio and for a dummy that takes value 1 in 1991 and zero in every
other year (1991 was characterized by a budget deficit of 19.9% of GDP). The results would
change if this dummy is excluded.”

The same table shows that fiscal policies are definitely counter cyclical in OECD
countries. For instance, the results of Gavin et al. (1996) showed that a one percentage point
increase in the growth rate is associated with an increase in the fiscal surplus of 0.25
percentage point. They also pointed out that the stabilizing response is mostly due to
increases in taxes (that increase by 0.84 percentage point for every one percentage increasein
the growth rate) and a limited increase in government expenditure (less than a 0.1 percentage
point increase for each 1 percentage point increase in GDP growth).

Things are very different for Egypt. First of all, the results of Table 3 suggest that
there was no significant relationship between GDP growth and budget surplus and, if
anything, the regression results suggest a negative correlation between these variables, i.e.,
the government budget moves procyclically. This procyclical behavior of the Egyptian
budget is not due to the behavior of revenues. In fact, government revenues are highly
counter cyclical (a one percentage point increase in GDP growth is associated with a 1.8

(9 While the neoclassical argument is purely based on tax-smoothing issue (Barro, 1979), Keynesian economists
also state that countercyclical policy may help in recovering from a recession.

29 1t js to be observed that the OECD column reportst statistics only for the total surplus column. Thisis because
this was the only t statistic reported by Gavin et al. (1996).

@ 1 particular, when the 1991 dummy is dropped, no statistical significant relationship between cyclical output
and fiscal aggregates was found.
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percentage point increase in revenues, well above the 0.84 percentage point of OECD
countries). Thereal problem liesin the behavior of expenditure. Evidently, Table 3 suggests
that a one percentage point increase in growth is associated with a 2.8 percentage point
increase in government expenditure (versus a 0.09 percentage point increase in OECD
countries).

Table 3. Cyclical Response of Fiscal Aggregatesin

Egypt and the OECD
Impact of Real GDP Growth
Egypt OECD
Tota Surplus (% of GDP) -0.37 0.25%**

(-1.23) (6.2)

Primary Surplus (% of GDP) -0.77 0.22
(-1.23)

Total Revenue (% change) 1.80** 0.84
(2.31)

Total Expenditure (% change) 2.85%* 0.09
(2.43)

Current expenditure (% change) 34.62%** 0.04
(3.11)

Wage payments (% change) 8.22 0.37
(0.026)

Other purchases (% change) 5.77 0.27
(1.60)

Transfers (% change) 5.42* -0.21
(1.94)

Interest Payments (% change) 151 -0.10
(0.67)

t statistics in parentheses. *** indicate a coefficient that is statistically
significant at the 1% confidence level; ** at the 5% confidence level;
and * at the 10% confidence level.

Source: For OECD countries; Gavin et al, (1996). For Egypt, author’s
calculations were based on IFS and CB of Egypt’s data.

It is interesting to ask why Egypt (as many other emerging market countries and
contrary to OECD countries) does not adopt counter cyclical fiscal policies. Is this because
Egyptian policymakers are less competent than their OECD counterparts, or because,
emerging market countries face a set of constraints that hamper their ability of implementing
counter cyclical monetary policies? In their study of Latin America, Gavin et al. (1996)
suggested that the latter seems to be the right answer. In particular, they highlighted
procyclical international financing (i.e., international financing often disappears during
economic downturns when it is most needed to finance counter cyclical fiscal policies) and
weak fiscal structure. While Egypt alone cannot do much to stabilize highly volatile
international capital flows, there is some evidence that good budgetary institutions may help
in building a policy framework that tolerates counter cyclical fiscal policies.
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So, What To Do Next?

So far it has been shown that Egypt has a very limited ability to conduct counter
cyclical policies. The presence of a fixed exchange rate does not allow conducting an
independent monetary policy and, because of the composition of the budget and the
procyclicality of capital flows, fiscal policies have been mostly procyclical. The objective of
this section is to formulate policy prescriptions that should let Egypt build a framework that
allows conducting counter cyclical monetary and fiscal policies.

Slowly Floating Toward Monetary I ndependence

While some emerging market countries have a history of hyperinflation and levels of
dollarization and exposure to international capital markets (manifested by their external debt)
that makes it amost impossible to move, at least in the short-run, to a more flexible exchange
rate management. Egypt with a history of moderate inflation and exposure to international
capital market is a better candidate for a system that alows for some exchange rate flexibility
and monetary independence.

Nonetheless, it is not the intention of this paper to suggest that Egypt should
immediately abandon its exchange rate anchor and move to a perfectly flexible exchange rate
system. The movement should instead be gradual, with the current dollar peg first substituted
by a trade-weighted basket and then by an inflation-targeting regime. In fact, while at the
moment Egypt does not satisfy al the necessary conditions for the introduction of an
inflation-targeting regime (Panizza, 2002), the experience of other countries has shown that
some emerging market countries have been so far successful in slowly building an inflation
targeting framework by managing a transition period during which the CB targets both
inflation and the exchange rate. Whenever these two objectives collide, discretionary
decision is made in which one objective should dominate the other.*? In particular, the
experiences of Chile and Mexico seem to indicate that in the initial phases of the transition to
inflation targeting, the exchange rate target will often dominate the inflation target and in
later phases, the inflation target will dominate the exchange rate target (Mishkin and
Savastano, 2000).% Given that there were large credibility costs in missing an inflation
target, the CB of Chile adopted the strategy of interpreting the target as an official forecast of
future inflation. Only after having successfully met the target and brought inflation to lower
levels, the CB started hardening the target and betting its credibility on it (Morandé and
Schmidt-Hebbel, 2000).

While managing the transition towards a more flexible exchange rate regime, the
Government should build the necessary conditions for establishing an inflation targeting
regime. The Government should grant formal operational independence to the CB of Egypt,
and should develop the instruments that are necessary for a successful conduct of an
independent monetary policy. At this stage, for instance, the CB’s ability to conduct
monetary policy is hampered by the Bank’s lack of a portfolio of marketable securities
(Treasury Bills are non-marketable on the stock exchange, El-Refaie, 2001) and the lack of a
deep market for government securities (Handy, 2000). A well-developed market for

2 Masson, Savastano, and Sharma (1997) identified the following necessary conditions for a successful
implementation of an inflation targeting regime: (a) the presence of an independent Central Bank; (b) lack of
binding commitments to other nomina variables (like the exchange rate) and; (c) the technical ability of
developing forecast models for the variables of interest (inflation in particular).

23 |t should be mentioned that some observers were skeptical about the experience of emerging market countries
with inflation targeting and claimed that this framework will collapse as soon as these countries have to face a
serious domestic or international crisis (Dornbusch, 1999). In fact, many observers seemed to think that a
financial crisiswill be the ultimate test for the viability of inflation targeting in emerging market countries (The
Economigt, January 29, 2000).
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government and eventually private securities, should also allow interest rates to better reflect
monetary conditions and hence amplify the transmission mechanism of monetary policy.

It is aso important to strengthen the CB’s institutional capacity by investing more
resources in its research and statistical department especially, human resources. In Brazil, for
instance, the move to an inflation-targeting regime was immediately followed by the
institution of aresearch department in the CB (Bogdanski, Tombini, and Werlang, 2000).

A last necessary condition for a successful monetary policy is a modern, competitive,
and well-regulated financial system. Although some foreign banks have successfully
acquired controlling majorities in their joint ventures with Egyptian banks, the Egyptian
government has been reluctant to privatize state-owned banks that still have alarge portfolio
of non-performing loans extended to state-owned enterprises.

Budget I nstitutions and the Effectiveness of Fiscal Policy

Gavin et al. (1996) discussed that emerging market countries are unable to conduct
counter cyclical fiscal policies because international financing dries up during economic
downturns leading to a situation in which countries in recession face high interest rates and
are unable to finance budget deficits. However, by running surpluses or low deficits during
periods of economic expansions, emerging market countries may establish a reputation for
fiscal prudence and create the conditions that would let them borrow at a reasonable interest
rate during economic downturns. Therefore, the key to a counter cyclical fiscal policy isthe
ability to solve the problems that are at the basis of the structural fiscal deficits faced by
many emerging market countries,®”

There is ample evidence that in both developed and emerging market countries, good
budget institutions (defined as the set of rules, procedures, and practices according to which
budgets are drafted, approved, and implemented) play a fundamental role in reducing fiscal
deficits (Von Hagen and Harden, 1994, and Alesina et al. 1999). Particularly, research has
found that fiscal disciplineis significantly enhanced by:

» Lawsthat establish an ex-ante constraint on deficits. An extreme example of arule that
imposes a constraint on deficits is the Balance Budget Amendment discussed in the USA.
However, a constitutional rule that forces the government to balance the budget every
year is not the only form of constraint and is probably too restrictive for an emerging
market country that faces large external shocks. Ex-ante constraints may be formulated
in terms of previously approved macro programs that impose some limits to the
borrowing autonomy of the government or in the formulation of a cyclically balanced
budget.

» Hierarchical procedures that give one minister veto power over budget decisions. In
particular, it has been found that deficits may be reduced by giving more power to the
Treasury of Finance Ministry than to the spending ministries and providing limited power
to the Legislature to amend the budget.

* Order of voting. Alesina et al. (1999) proved that a procedure in which the size of the
deficit and the level of spending is voted first and the allocation of the budget voted
second, leads to more fiscal discipline.

@9 The most important problems that are at the root of chronic deficits are: common pool; electoral cycle;
principal agent problem; and dynamic inconsistency in fiscal policy.
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» Transparency. Deficits are reduced by procedures that improve the transparency of the
budget and do not alow the central government to assume debt contracted by other
public agencies or local administrations.

The budget process in Egypt has five stages. It is interesting to check whether these
stages agree with the rules that are at the basis of “good” budget institutions. The five stages
are: (a) negotiation; (b) submission to the People’' s Assembly; (¢) discussion by the People’s
Assembly; (d) disbursement and implementation; and (€) review and audit (World Bank,
2001).

In the first stage of negotiation, the main actors are the Ministry of Finance, the
spending ministries, and the 26 Governatorates. At this stage, all spending agencies are
asked to prepare their budget requests but not given any ceilings. This violates the rule that
the total budget should be decided before its allocation and leads to budget demands that are
in excess to what may be allocated to each spending unit. The possibility of preparing
unconstrained budget proposals also reduces the incentive for prioritizing expenditures.

In the second stage, the budget chapters are consolidated into a budget document that
is reviewed by the Cabinet and the President. The fina document is then presented to the
People' s Assembly.

In the third stage, the People' s Assembly reviews and amends the budget. Thisisa
lengthy process which often takes more than two months. By giving the Assembly power to
amend the budget, it violates the hierarchical procedures that are associated with good budget
institutions.

In the fourth stage, the Ministry of Finance executes the budget. The budget
execution allows for some flexibility. In recent years, budgets have often been revised during
their executions. In particular, the budget implementation is characterized by continuous
negotiations among the spending agencies that often violate the priorities established in the
budget document. Although these revisions are often associated with a reduction in
expenditure, Alesina et al. (1999) posited that the mere possibility of being able to revise the
budget in mid-year may limit the incentive to prepare realistic budget proposals.

In the fifth stage, the Central Accounting Agency reviews the budget implementation
process. The auditors tend to focus on accounting irregularities rather than comparing the
actual budget with the proposed one or focusing on performance auditing. This focus on
accounting issues limits the transparency of the budget process. The Central Accounting
Agency could improve the transparency of the budget by disseminating disaggregated
revenue expenditure data and publicly discussing the discrepancies between the planned and
actual budgets. Transparency would also be improved by clearly reporting the Government
arrears.

It should be clear from the discussion of the five stages of the budget process that
Egypt needs to improve its budget institutions. Necessary steps would include:

» Defining a medium-term macroeconomic framework that would provide ceilings for the
various spending agencies and the overall budget. This framework should include multi-
annual fiscal policy programs that impose limit on spending and deficits. For instance,
the rate of growth of expenditure cannot exceed the rate of GDP growth). The rigidity of
such a scheme could be aleviated by state contingent rules. For instance, the deficit to
GDP cannot exceed x% in normal periods and y% in recessions but should also include
rules aimed at avoiding the acceleration of budget execution during electoral years.

17



e Making the budget process more hierarchical by limiting the possibility of amending the
budget during the parliamentary debate and eliminating the possibility of changing the
budget during the implementation period.

* Improving the transparency of the budget by making the approved budget available to the
general public and by disclosing disaggregated expenditure data. The comprehensiveness
of the budget should also be improved by including subsidies that are managed by
government agencies (e.g. the butane subsidy managed by the Petroleum Company)
including government arrears, and contingent liabilities (World Bank, 2001). It would
also be helpful to increase the role of the Central Accounting Agency to focus on
performance auditing.

» Employing some of the natural resource revenues to build afiscal stabilization fund.

Conclusion

While this paper presents a model in which the role of liability dollarization and
passthrough from exchange rate to prices may justify a fixed exchange rate, the paper argues
that the current situation calls for a more flexible exchange rate. Particularly, the model
shows that given the current situation of low liability dollarization and low passthrough,
Egypt could benefit from more exchange rate flexibility.

The paper shows that, in the last twenty years, Egypt has not been able to conduct
counter cyclical fiscal policies and that this inability of stabilizing the economy with budget
deficits during recession strengthens the logic for adopting a flexible exchange rate system.

Egypt should take steps to improve its ability to conduct counter cyclical monetary
and fiscal policies. On the monetary policy side, it is suggested that Egypt should slowly
move towards an inflation-targeting framework. On the fiscal policy side, it is recommended
that Egypt should adopt budget institutions that would allow eliminating its structural deficits
and building a reputation for fiscal prudence. Such institutions would permit Egypt to
borrow internationally during periods of economic downturn and enhance its ability of
conducting counter cyclical fiscal policies.

It should be very clear that the policy-makers should not focus on one objective or
indicator (the exchange rate level, for instance) but any policy action should be dictated by a
coherent macroeconomic framework. In particular, the CB needs to have a good econometric
model of the economy and to be able to feed the model with prompt and high-quality data.
To this purpose, the CB will need to seriously invest on its human capital and strengthen its
research and statistical department. Moreover, the CB will need ingtitutional independence
and a deep and efficient financial market through which monetary policy will be able to
transmit its effects to the real economy. These are not impossible targets, but while many
Egyptians think that the process of structural reform was completed in the mid-1990s, the
above considerations prompts that the implementation of more flexible macroeconomic
policies will require starting a new process of institutional transformation and modernization.
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Abstract

This paper examines the intra-trade effects of the Middle East by employing a gravity
model. It also attempts to investigate whether the Gulf Cooperation Council (GCC) is well
integrated with the rest of the world. Unlike previous regional studies that estimate Arab and
Islamic trade, this study focused on the Middle East, thereby overcoming two traditional pitfalls.
Firstly, Middle Eastern countries based on their geographic location would differ from Arab
countries in that the latter group would omit significant trading partners such as Iran and Turkey.
Secondly, a strict Islamic grouping falls short of capturing geographic proximity—an essential
ingredient of the gravity model—where several Islamic countries are located in far apart regions
such as Jordan and Indonesia. Empirical results show that intra-Middle East trade is significantly
low compared to its trade with the rest of the world. Additional findings revea that the GCC
trading bloc, though not significant, had some tendency to trade above than what the model
predicts.
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I ntroduction

This paper examines the intra-trade effects of the Middle East (ME)"” in a global
framework by using a gravity model. It also attemptsto investigate whether the Gulf Cooperation
Council (GCC)® is well integrated with the rest of the world. The purpose of this study is to
postulate whether ME countries trade significantly among each other, and whether the GCC
trading bloc formed by the six member countries exhibit above average trade activities compared
with the rest of the countries in the sample. This paper argues that intra-Middle East trade is too
low compared with the rest of the world and a burgeoning GCC bloc could be aviable example to
develop and expand.

Although gravity models have been extensively used in the literature to estimate bilateral
trade among countries, they have, never been used to predict intraMiddle East trade while
incorporating the GCC bloc. Most previous studies that pivoted around the region under study
examined either intra-Arab trade (Al-Atrash and Yousef, 2000) or intra-Islamic trade (Hassan,
2000). These past regional studies fell short for two main reasons.

Firstly, Arab countries, which were mainly selected based on their common Arabic
language or being a member of the Arab League, would fail to encompass major regiona but
non-Arab trading partners, such as Iran and Turkey. For instance, Iran isamajor trading partner
with the ME, where its exports and imports with the region constituted 4.1 and 7.4%, respectively
(Table 1). In 1998, Iran was the largest populated ME country with 62 million people and the
second largest ME economy with an approximate gross domestic product (GDP) of US$ 112
billion.

Table 1. Direction of Iran Trade, 1999

Exports Imports

Value ($b) Share (%) Vaue Share
Industrial countries 7.52 49.5 6.18 51.7
Developing countries 741 48.8 5.56 46.5
Africa 0.65 4.3 0.16 13
Asa 4.86 32 2.64 22.1
Central/East. Europe 117 7.7 1.08 9.0
ME 0.62 4.1 0.89 7.4
Western Hemisphere 0.11 0.7 0.79 6.7
Others 0.26 1.7 0.16 18
Total 15.19 100.0 11.95 100.0

Source: IMF, Direction of Trade Statistics, 2000

Moreover, since the GCC bloc is the main trading bloc in the ME region, this would give
even more evidence for the inclusion of countries like Iran, where 95% of its ME trade lies with
the GCC members (Table 2). Alternatively, although Turkey has been lately categorized as a
European rather than a Middle Eastern country, still this traditional ME State behaves relatively

@ ME stands for Middle East (and Middle Eastern) and it represents the following fifteen countries: Bahrain, Egypt,
Iran, Iraq, Israel, Jordan, Kuwait, Lebanon, Libya, Oman, Qatar, Saudi Arabia, Syria, UAE, and Y emen.

@ GcC stands for Gulf Cooperation Council and it represents the following six countries: Bahrain, Kuwait, Oman,
Qatar, Saudi Arabia, and United Arab Emirates.




as a natura trading partner with its neighbors. In fact, Turkey's trade with the ME in 1999
accounted for a combined 3% of exports and imports out of its global trade (IMF DOTS, 2000).

Table 2. Direction of Iran Tradewith GCC, Middle East
and the World, 1999

Iran/ME Trade Iran/World Trade
Value ($b) Share (%) Vaue Share
GCC 1.43 95 143 53
Other 0.08 5 25.4 93.6
ME 151 100 151 5.6
World - - 27.14 100

Source: IMF, Direction of Trade Statistics, 2000

Secondly, a strict Islamic grouping fals short to capture geographic proximity—an
essential ingredient of the gravity model—where several Islamic countries exist in different
regions such as Jordan and Indonesia. Subsequently, unlike previous studies that estimated Arab
and Islamic trade, this study focused on the Middle East, thereby overcoming the af orementioned
traditional downfalls by including non-Arab major trading partners and incorporating a cluster
framework of geographic proximities reflected in the ME grouping compared with the rest of the
world.

Middle East and GCC Trade Patterns

Intra-Mid East trade ($25 billion) constitutes a small portion (7.4%) of total ME trade
with the world ($336 billion). In 1999, ME exports and imports accounted for 7.3 and 7.6%,
respectively (Table 3). This would give a preliminary evidence of the low intra-trade activity
among ME countries compared with the rest of the world. On the other hand, GCC members
comprised a significant 72% of intra-ME trade (Table 4). Even when accounting for the “oil
exporting” factor, import figures still showed that the GCC share in trade with the ME remained
high, and increased to 74%.

Table 3. Direction of ME Trade, 1999

Share of Exports (%) | Share of Imports (%)
Industrial Countries 53.3 62.8
Developing Countries 39.8 34.4
Africa 2.4 1.6
Asia 26.4 17.9
Central/East. Europe 2.6 5.0
ME 7.3 7.6
Western Hemisphere 11 2.3
Others 6.9 2.8
Total 100.0 100.0

Source: IMF, Direction of Trade Statistics, 2000



Table4. Direction of GCC Tradewith ME and World, 1999

GCC-ME Trade GCC-World Trade
Value ($ billion) Share (%) Vaue Share
GCC 18 72 18 54
Other 7 28 293 87.2
ME 25 100 25 7.4
World -- -- 336 100

Source: IMF, Direction of Trade Statistics, 2000

The ME region imported mostly from industrial countries (63%) and exported mostly to
industrial countries (53%) and Asia (26%) (Table 3). The GCC bloc trade activity with the rest of
the world is somehow similar to that of the ME, except that it exports more to Asia (34%) and
less to industrial countries (41%) as shown in Table 5. Despite the bulk of the GCC imports
coming from industrial countries (61.3%), and exports going mostly to Asia, GCC members till
import considerably (16%) from the ME region as demonstrated in Table 3.

Table5b. Direction of GCC Trade, 1999

Share of Exports (%) | Share of Imports (%)

Industrial Countries 40.95 61.3
Developing Countries 45.47 38.55
Africa 1.8 1.18
Asia 34.4 174
Europe 0.52 2.3

ME 8.4 15.8
Western Hemisphere 04 19

Others 13.58 0.15
Total 100 100

Source: IMF, Direction of Trade Statistics, 2000

However, the GCC trade openness pattern differs significantly from the broader ME trade
picture. Actually, the ME region (excluding GCC countries in many cases) has been lagging
behind the rest of the world in terms of trade openness, infrastructure, foreign direct investment
(FDI), and legal, banking and accounting systems (Fischer, 1993).

Barriersto Tradein the Middle East

The ME region (hotwithstanding GCC open trade regimes) has been one the largest
protectionist trading regions in the world (Sharer, 1998). Tariff barriers, as well as non-tariff
barriers, i.e. voluntary export restraints (VER), and quotas, are extensive in many ME countries
such as Syria and Libya. Rauch (1999) pointed out that despite the region’s geographical
proximity, common language (Arabic), religion (Moslem, albeit diverse sects) and culture that are
critical for trade in differentiated products, many regional differences have remained due to
boundary disputes (e.g., Iran and Iraqg), ideological conflicts (e.g., Syria's and Iraq's Baathist
regimes), income disparities (e.g., Gulf states and Y emen), religious tensions (e.g., Iran and Gulf
States), and many consecutive wars (e.g., Irag/Iran, Irag/Kuwait, and Arabs/Isragl).



The ME region also lags behind the rest of the world in introducing political reforms,
trimming bureaucracies and the role of government, improving infrastructure, setting out policies
that would attract FDI, as well as stimulating the domestic private sector, strengthening
accounting, legal and banking standards, and developing sound educational and health systems.
For instance, Bolbol (1998) argued that ME economic reform remains stagnant within the state
due to severa contributing factors that include political opposition, the unique nature of Arab
kinship and tribal relationship, and the timidity of the private sector. There are several factors
that contribute to this discouraging scenario. These include large budget deficits, high inflation,
fiscal instability, restrictive licensing and foreign exchange allocation, state-owned enterprises
and monopoly, subsidies, aswell as other activities that discourage imports (El-Erian, 1994).

Liberalizing trade® in goods as well as in services is needed. However, engaging in
internal reforms should be a priority. For instance, Wahba (1998) indicated that ME countries do
not meet the prerequisites for successful financial liberalization, and hence show a clear need for
reforming the financial system before opening external competition. Having said that, the caution
here is against the potential inherent risk in liberalizing all financial services without any capital
control — an example of such financial risksis the recent 1997 Asian crisis.

The previous discussion was about “policy” trade impediments, which may to a certain
extent be dealt with on a governmental level. However, more structural trade barriers inhibit the
ME region and hence, are more difficult to correct. The small market size of most ME countries
(notwithstanding a potential ME integration case) discourages efficient economies of scale
according to the Schumpeterian context where innovation is fostered by larger markets and scale
economies. The lack of product complementarity in the ME hinders intra-regional trade (Fischer,
1993).

From a comparative advantage perspective, the region’s similar resource endowments
(i.e. oil and agriculture products) and production structures spur inter-trade at the expense of
intra-regional trade. In addition, the narrow export base and similar factor endowments in the
region limit trade based on product differentiation. Accordingly, both international trade models,
the Heckscher-Ohlin model, which estimated trade based on different factor endowments, and the
intra-industry model, which predicted trade based on product differentiation, do not theoretically
support an intraME trade.

Studies reported that differences in per capita income in the ME have contributed to
fundamental trade barriers (Fischer, 1993), since richer countries (e.g., Gulf States) would prefer
to buy more high quality and luxury goods that are usually produced in industrialized countries.
Specifically, industrialized countries experience great trade flows among each other due to their
large appetite for raw materials, fuel, intermediate goods, machinery, and consumer goods.

However, neither the comparative advantage theory nor recent events (i.e. the North
American Free Trade Agreement and other successful North-South trade arrangements) would
fully advocate this same level of development argument. In contrast, some studies (Rivera-Batiz
and Xie, 1993) showed that a North-South trading bloc could have a positive impact on both trade
and growth. Similarly, Chui, Levine and Pearlman (2001) examined North-South trade using an
endogenous growth model, and indicated that new winners could emerge: unskilled workers in
the North and skilled workers in the South.

® In the context of this study, trade represents the summation of both exports and imports.



Alternatively, the GCC countries stood in a much better trade position than their average
ME counterparts. Mehanna and Hassan (forthcoming) found that, in an ME framework, the GCC
is a viable economic bloc resulting in some significant trade activities. In fact, GCC members
have one of the best communications and infrastructure networks since they leapfrogged by
initially installing state of the art systems (World Bank, 1999). They have open trade policies and
their markets are far better integrated with international markets than many other ME countries.
For instance, Qatar has recently begun exporting liquefied natural gas (LNG) while targeting new
markets in Europe, India and Asia, thereby helping the country to become a mgjor player in the
international gas arena (Middle East Economic Digest, 1999).

Nonetheless, Gulf sheikhdoms are still dependent on one commodity, oil (along with
some basic petroleum products), as their major source of revenue, and the diversification of their
exports base still falls short to providing a sustainable economy. This reliance on ail, a
commodity subject to volatile international prices and unsteady cash flows, is by no means a
sustainable determinant of growth for the GCC bloc or other ME countries. Greater effort should
be taken by investing oil proceeds in deeper and wider (horizontal and vertical product
integration) petrochemical products along with fostering other potential competitive sectors. For
example, vertical speciadization which is the use of imported inputs in producing goods that are
exported, could account for 30% of the growth in some countries exports (Hummels, Ishii and
Yi, 2001).

Apparently, some GCC members and very few ME countries started opening their
economies through attempting gradual political reforms and more aggressive market- oriented
strategies along with bolder trade liberalization policies. Examples are the Jabal Ali free-duty
zone in UAE and Dubai’s liberal tourist hub in a relatively conservative region (Mehanna and
Hassan, forthcoming).

Similarly, in the ME region, GCC members have small market size, high transportation
costs due to a desert landscape and/or rough terrain, and similar resource endowments and
production structures, i.e. oil and gas. However, their similar geo-political position, per capita
income and political structures (sheikhdoms and monarchical), common religious sect (Sunni),
borders and colonial ties (British Colonies) seem to play a greater role in enhancing their sub-
regional intra-trade activities. Nevertheless, their open trading regimes and market oriented
economies have probably allowed them to trade with the rest of the region; thus, benefiting from
asuperior allocation of resources.

Liberalizing trade in the ME region could provide several advantages. Among others,
these are greater economies of scale and Pareto superiority, deeper capital markets, a better
environment for FDI, less smuggling and administrative expenditures among member countries,
larger product selection, lower prices for ultimate consumers (due to fiercer competition), and
higher economic growth per capita (Mehanna and Hassan, 2002). S$till, several trade
impediments reign over the whole ME region regarding production and cost structures, product
complementarity and differentiation, factor endowments, and communications and transportation
costs. For instance, the major transport and insurance cost disadvantage that developing countries
incur when trading may be decreased by shifting from a cost-insurance-freight (c.i.f.) valuation of
traded goods to free-on-board (f.0.b.) valuation (Erzan and Y eats, 1991).

Spurring intraAME trade would encounter severa difficulties including the
aforementioned structural ones and other macro-political ones. Ekholm, Torstensson and
Torstensson (1996) analyzed the ME post-normalized trade flows (post-peace phase) based on a



gravity equation, and postulated that there is no large overall potential for increased trade within
the Middle East and North Africa (MENA) region or with Europe.

Despite al the political, economic, structural and natural challenges that ME countries
face, they should embark on internal reforms and then liberalize their trade. After al, their lack
of production base in capital and equipment goods may prove to be an advantage rather than a
disadvantage. Interestingly, a recent study (Mazumdar, 2001) reported that investment in
domestically produced equipment reduces the growth rate while investment in imported
equipment increasesit.

M ethodology

Gravity model offers a systematic framework for measuring the normal pattern of trade.
International trade flows were determined by comparative advantage, possibility of intra industry
trade, transport cost, and so forth. Trade policy may revise the normal tradeflows.. A gravity model
of international trade estimated the trade flow as a function of variables that directly or indirectly
affected the determinants of normal trade flow. A modified version of the gravity model may be
used to examine whether trade, exports and imports among M E countries and among members of the
GCC were low compared to other countries in the sample. These flows were estimated while
controlling for additiona pertinent variables such as oil-exporting countries and pertinent regional
blocs.

One weakness of the gravity model isthat it encompasses aregional trading arrangement in
adichotomous variable, therefore not detecting the various dynamicsthat are germaneto such atrade
agreement, the extent of its implementation and bureaucracy, as well as surrounding institutional
policies. Nonetheless, the strength of the gravity model isreflected in its reliable empirical evidence
in estimating bilateral trade flows.

This study employed a gravity model to estimate intra-ME trade as compared with the
rest of the world, in addition to incorporating the GCC bloc and other pertinent blocs. The
gravity model has been extensively used in the literature to predict bilateral trade. For instance,
Havrylyshyn and Pritchett (1991) used a gravity model to endeavor the trade effects between
Eastern and Western Europe. Frankel, Stein and Wei (1995) estimated the gravity model in the
Americas and Western Hemisphere; while Bayoumi and Eichengreen (1995) explored effects of
trade on the European Community (EU) and European Free Trade Area (EFTA). However, intra-
ME trade is still unexplored.

The typical gravity model specification predicted that bilateral trade between two trading
partners is a function of the size of their economies, populations (or per capitaincomes), and the
distance between them (Bergstrand, 1985):

Tij = f (GDPi, GDPj, PCli, PClj, DISTij) Equation (1)

where T isthe value of trade (exports, imports, or both) between countriesi and j; GDP isthe real
gross domestic product (or GNP, the gross national product) is the so-called gravity variable and
a proxy for the size of economy; PCI is per capita income measured by GDP (or GNP) over
population; and DIST is the geographic distance between the two countries’ capitals. All these
variables are logged.



Due to the specific nature of many ME countries as oil-exporters, methodological bias
(oil bias) could be aresult of inflating trade figures relative to non oil-exporting countries, thus
overestimating ME trade activities. Therefore, the standard model is extended as follows. The
dependent variable trade is presented in three forms: (a) Total Trade, which is the summation of
imports and exports; (b) Exports; and (c) Imports. Import figures shield the variable from ail
exports, whereas total trade and exports values would be subject to imbedded oil exports.
However, when using trade and export values as dependent variables, two dummy variables
representing oil-exporters in reporting and partner countries are added to the equation to isolate
the ail bias.

Moreover, the distances between countries’ capitals could also be upwardly biased, hence
exaggerating the distance of large size countries. Therefore, a dummy variable - Border if the
trading partners have common national borders, is also added to the model. This Border dummy
variable is included to reduce the bias that the Distance variable could carry from measuring
distances between large size countries, avery plausible case in the ME region. Thismodel is also
modified to incorporate major specific regional trade arrangements (GCC, ASEAN, and EU)
based on the proximity feature of the gravity theory (i.e. major blocs within a geographic
proximity of the ME).

Subsequently, the modified model becomes:

Log Mij = a + BLog (GDPi*GDPj) + n Log (PCli*PClj) + 6 Log (DISTij) + u
(BORDERIj) + ¢ (MEij) + 2".x (RTAIj) Equation (2)

Log Xij = a + 3 Log (GDPi*GDPj) + n Log (PCli*PClj) + 6 Log (DISTij) + u
(BORDERIj) + @(OILi) + A (OILj) + ¢ (MEij) + 2".x (RTAIj) Equation (3)

Log Tij = a + B Log (GDPi*GDPj) + n Log (PCli*PClj) + 6 Log (DISTij) + u
(BORDERIj) + @(OILi) + A (OILj) + ¢ (MEij) + 2".x (RTAij) Equation (4)

where Mij, Xij and Tij are imports, exports, and total trade, respectively, between countriesi and
i;a,B,n, 6 u @A ¢ and x are the estimated coefficients of the constant term, size of economy,
per capita income, distance, border, reporter and partner oil-exporting countries, ME countries,
and regional trade arrangements (GCC, ASEAN, EU), respectively.

It is expected that the value of trade correlated positively with the size of economy and
negatively with distance. The relation of per capita income with trade was inconclusive: the
intrarindustry model predicted a positive link, while the comparative advantage theory (which
was based on different factor endowments) postul ated a negative one. However, as argued earlier
in this paper, a positive link was more plausible due to similar factor endowments in the region
and the consumer demand in some rich ME and GCC countries for quality goods, which were
more likely to be produced in industrialized countries. The dummy variable “border” is assigned
‘1’ in case both countries share common borders, while the “oil” dummy variables take the value
of ‘1" if reporter (or partner) country is an oil-exporter.

The ME dummy variable indicating both countries designated as ME was the main
explanatory variable of this study and was expected to be negative; thus, implying lower trade
than the model predicts. And finally, regiona trade arrangements were all expected to be
positive, though not necessarily significant for the GCC, which as discussed earlier, may exhibit



above average trade activitiesin an ME framework but not necessarily in a global one (Mehanna
and Hassan, forthcoming).

All trade and GDP values were in real and constant US$ and were averaged from 1996
through 1999.. Data were taken from the IMF Direction of Trade Statistics, the World Bank
World Devel opment Indicators and governments’ web sites.

According to the International Monetary Fund (IMF) and World Bank there are 15 ME
countries; Bahrain, Egypt, Iran, Iraqg, Israel, Jordan, Kuwait, Lebanon, Libya, Oman, Qatar, Saudi
Arabia, Syria, UAE, and Yemen (formerly, Yemen Arab Republic and Yemen P. D. Republic:
merged into Republic of Yemen on May 20, 1990).

This paper included all ME countries excluding Israel and Irag for the following reasons.
The lIsraeli-Arab conflict resulted in an Arab boycott of trade relations with Isragl except with
Egypt and Jordan. Consequently, the total bilateral trade between the ME (practically, only
Egypt and Jordan have trade relation with Israel) and Israel, in 1999, constituted only 0.2% of
Israel’ s total trade with the world. Moreover, Israel represents a mere 1% of al ME intra-trade.
Due to the war exogenous factor and this negligible share of trade, Isragl was excluded from the
sample. Irag was also excluded from the sample due to the United Nations' trade sanctions that
were imposed on Iraq after its invasion of Kuwait in 1990.

This study included a stratified sample of 13 ME countries and 20 other major trading
partners with the ME from around the globe. The sample under study constituted around 90% of
trade activity with the ME. Therefore, this paper analyzed 33 countries, leaving it with 528 data
points (33* 32)/2).

Empirical Results

Descriptive statistics as shown in Table 6, present a large dispersion in trade figures
ranging from $1.5 billion up to $12 billion. In addition, exports and imports figures could run
from $0.013 billion up to $11 billion; thus, suggesting that countries differed significantly in their
exports and imports activities between each other. Data also pointed out that some income
disparities existed in the sample, though not substantially — reflected by a standard deviation of 2
and a mean of 17 — and various sizes of economies were also included. It also seemed natural
that oil-exporting countries comprised a significant share of the sample under study, which was
mainly due to the existing cluster of ME and Gulf States as reflected by an approximate mean of
0..39 (expected value of both means).



Table 6. Descriptive Statistics

|| N Minimum | Maximum Mean Std. Deviation
ILog Import 512 .02 11.19 5.4404 2.5180
ILog Export 520 .013 11.70 5.5543 2.4331
ILog Trade 509 1.56 12.17 6.4608 2.2228
ILog GDP 496 311 17.34 9.8360 2.7485
ILog PCI 494 11.67 20.68 17.2944 1.9965
ILog DIST 528 3.97 11.09 7.8259 9015
Border 528 00 1.00 4.924E-02 2166
Qil (i) 528 00 1.00 3845 4869
0il () 528 00 1.00 4034 4910
ME 528 00 1.00 1383 3455
GCC 528 00 1.00 2.462E-02 1551
EU 528 00 1.00 3.977E-02 1956
ASEAN 528 00 1.00 1.705E-02 1296
ValidN 482

The cross-sectional nature of this study raised suspicion of some heteroskedasticity in the
error term. This specification problem was detected and accounted for following White's
approach (1980), which gave robust-heteroskedasticity estimates for the variance-covariance
matrix of the estimated regression coefficients. Tables 7 and 8 report the regression estimates of
the gravity model. Table 7 reveds the gravity regression including the ME dummy variable,
while Table 8 adds GCC, EU and ASEAN blocs to the equations. There was no serious sign of
first-order serial correlation as expected from the cross-sectional nature of this study. Among all
three regressions with imports, exports and trade as their dependent variables, the imports
equation seemed to shield mostly any oil bias (since oil export figures are not included in this
equation).

All signs of estimated coefficients in all six models as presented in Tables 7 and 8,
showed consistency with the standard gravity model and the expectations. The size of the
economy correlated positively with imports, exports and total trade and proved to be statistically
significant at less than 1%. This explains the pattern in international trade models that large
economies trade more than smaller ones.

Per capita income generated a positive link with imports, exports and trade, and
registered highly significant in all reported equations. It becomes clear in this study that per
capita income results indicated consistency with the intra-industry model of trade, and thus
supports the previous argument. Subsequently, it postulated that the richer a country’s citizens
are, the more they trade among each other. More precisely, since per capitaincome was used as a
proxy for the level of economic development, developed countries exhibited greater trade
volumes among them due to their substantial demand for raw materials, fuel, intermediate goods,
machinery and then consumer goods.

Both proximity variables — distance and border — were found as expected. Distance
correlated negatively with trade, while border correlated positively. The proximity finding was
found to support the standard gravity theory because countries with shorter distances and
common geographic borders tend to trade more with each other.
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Table 7 reports regression results of the ME dummy variable, which was the core of this
study. Testing the ME dummy was an attempt to answer this study’s main question: IsintraME
trade too low than the gravity model predicts? Interestingly, the ME result supported the
expectation and showed a statistically significant negative relationship with imports, exports, and
total trade, and remained significant even when other regional trade arrangements were added
(Table 8). The econometric results showed that when two countries are ME, their bilateral trade
and exports tend to be less by 0.52 to 0.74% (and imports less by 0.40 to 0.46%) than the model
predicts.

Table 8 offers the tests for the GCC, EU and ASEAN. Findings revealed that the
estimated coefficients of al previous explanatory variables did not change significantly and kept
their initial signs. Further, the GCC came out positive but not significant, implying a tendency
for above average intra-trade activities. This result was somehow expected as previously noted
(unlike its significance in a strict ME framework). The EU turned out insignificant, while
ASEAN was found positively and highly significant under all scenarios. All individua models
overall explanatory powers proved very satisfactory, with an R-square pivoting between 0.72 and
0.81. In addition, the joint significance of all included explanatory variables proved highly
significant with p-values of F at less than 1%.

Table 7. Gravity Model Regression Results, Testing for
Intra-Middle East Trade

\?zrﬁznb?sm Log Imports Log Exports Log Trade
Coefficient | t-statistic Coeff. t-stat. Coeff. t-stat.
Log GDPij 0.737 25.57*** 0.679 22.68*** 0.666 28.06***
Log PClij 0.164 4,78*** 0.195 6.14*** 0.18 7.17%**
Log DIST -0.638 7.09*** - 0.606 - 7.18*** -0.579 -8.7F**
BORDER 0.789 2.41** 0.733 2.41** 0.753 3.13***
OlLi -- -- - 0.107 -0.77 -0.062 -0.57
OILj -- -- 0.285 1.99** 0.184 1.63*
ME -0.463 1.84* - 0.694 - 2.95%* -0.744 - 3.9%**
R’ 0.71 0.72 0.8
F-value 231.22 178.05 265.31
p-value of F 0.000 0.000 0.000
DW 1.96 1.81 1.9
N 484 490 482

N.B. p-values* <0.1; ** <0.5; *** <0.01
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Table 8. Gravity Model Regression Results, Testing for Regional

Trade Arrangements

\?zrpi?ark])?:m Log Imports Log Exports Log Trade

Coefficient | t-statistic Coeff. t-stat. Coeff. t-stat.
Log GDPij 0.745 24.89*** 0.672 22.08*** 0.663 27.65%**
Log PClij 0.16 4 52%** 0.194 5.92%** 0.18 6.98***
Log DIST - 0.577 - 5.38*** -0.511 - 5.08*** -0.513 - 6.5***
BORDER 0.659 2.0%* 0.661 2.17** 0.684 2.86%**
OlLi -- -- -0.197 -1.42 -0.151 -1.37
OILj -- -- 0.298 2.09** 0.187 1.67*
ME -0.398 -154 -0.519 -2.17%* - 0.616 - 3.19***
GCC 0.649 1.47 0.179 0.43 0.273 0.84
EU - 0.052 -0.13 0.216 0.585 0.032 0.11
ASEAN 1.774 3.77*** 1.951 4.42%** 1.677 4,85 **
R° 0.72 0.73 0.8
F-value 150.69 130.88 196.48
p-value of F 0.000 0.000 0.000
DW 1.97 1.83 1.92
N 484 490 482

N.B. p-values* <0.1; ** <0.5; *** <0.01

Conclusion and Policy Implications

This paper explored the intra-trade effects in the ME, aregion well known for its lack of
political reforms, extensive trade barriers, intense government intervention, and diverse socio-
economic structural impediments. The framework of this study put more emphasis on the
geographic and cultural commonalities of the ME rather than merely religious (Islamic countries)
or cultural/linguistic (Arab countries) factors.

Most ME countries were seen to be faced with several trade impediments. They have
similar factor endowments, small market size, inadequate infrastructure, weak financial and legal
systems, and their comparative advantage fell in similar sectors. They also lacked product
complementarity among each other, and were found to have smilar cost and production
structures coupled with a narrow export base focused mainly on agriculture or oil — both non-
sustainable sources of revenue subject to international volatile prices. ME countries are located
in aregion full of political conflicts and upheavals. Furthermore, the large role of government in
many states (e.g., Saudi Arabia, Libya, Yemen, and Syria) accompanied with certain restrictions
on foreign ownership, places a burden on the private sector and hampers entrepreneurial
initiatives as well asforeign capital inflows. All of these fundamental constraints hinder trade.

The econometric results of this study indicated that intraME trade was significantly
lower than what the gravity model predicts. Additionaly, the GCC finding showed a tendency
for above average intra-trade than the rest of the sample, albeit not significant. The other two
pertinent (within proximity) major regional blocs reported mixed results. The EU was found to
be insignificant, while ASEAN showed a strong positive correlation with trade, exports, and
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imports; thus, implying that members of ASEAN tend to trade, export and import more than the
model predicts.

These findings suggest several policy implications. ME countries should embark on
trade liberalization policies by cutting their trade barriers whileinitiating crucial internal reforms,
which would spur economic, financial, and political stabilities. Furthermore, the positive but
insignificant result of intraGCC trade (imports and exports) differs from the study of Al-Atrash
and Y ousef (2000) that reported a negative and significant result.

A possible explanation could be that Al-Atrash and Y ousef’s results must have included
some selection bias, where their study handled a sample of Arab countries regardless of their
natural trading patterns, i.e. excluding Turkey and Iran which are two main trading partners with
GCC countries. On the other hand, this study estimated GCC trade flows in a more global
framework, thus encompassing the af orementioned pertinent countries.

In order to liberalize such a cluster of regional economies, ME countries should direct
their economies toward horizontal and vertical integration linkages. For example, Gulf nations
should diversify their export base to include different petrochemical products and other oil,
energy and gas complementary bi-products, thereby enabling an export bundling marketing
strategy. ME countries should specialize in production that would foster their comparative
advantages which would subsequently widen their export industrial base.

Different (potential) comparative advantages could be located in the ME region.
Examples are Lebanon’ s banking, insurance, tourism and potential hi-tech sectors (due to an open
market, sound financial system and relatively well educated |abor force); Egypt’ s manufacturing
and tourism sectors (due to cheap labor, large market size, and historic touristic hub); Syria s and
Yemen's inexpensive labors and fertile soils could provide agricultural products, and GCC
countries could specialize in energy, petrochemical production, and venture capital hubs for the
region.

Equally important, rich GCC countries should finance public-good type projects such as
highways, railroads, airports, seaports, and communications networks within the ME region. This
type of financing will strengthen the weak infrastructure linkagesin poorer neighboring countries,
which will consequently widen the regional market for goods, capital and labor. In the long term,
these initiatives will spur intra-trade activities, converge per capita incomes, equalize the wage
rate and the cost of capital, and enhance technological spillovers across member countries.

Finally, ME countries should build alliances with other regional blocs, especially with the
EU, to reduce the concern of a“Hub and Spoke” phenomenon (where FDI is directed to Southern
Europe to build factories and distribution centers, and then sell their goods to ME markets). In
this regard, the Euro-Med framework initiative is to be encouraged and expanded along with the
appropriate reforms aforementioned. Additionally, ME countries should integrate with larger
markets such as North Americato benefit from greater economies of scale that their market size
cannot provide. These efforts would alow ME countries to benefit from economies of scale,
attract FDI, deepen their capital markets, and lock in reforms.
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Long Memory Process of the Egyptian Stock Market Returns
Maged Shawky Sourial”
Abstract

The paper attempts empirically to investigate market returns volatility persistence in a
distinct approach from previous researches on the Egyptian Stock Market (ESM). This by testing
for the presence of fractional dynamics, i.e. long memory in ESM’s returns. The empirical
investigation has been conducted using two methodologies, namely: Fractional Integrated
Autoregressive Moving Average (ARFIMA) and Fractional Integrated GARCH (FIGARCH)
models. Data used are Egypt’s International Finance Corporation global (IFCG) index weekly
returns during the period January 1996 till end of June 2001. Empirical results provided evidence
that weekly market returns exhibited long memory process. This might be due to slow market’s
adjustment to new information and the presence of non-synchronous trading due to the large
number of inactive stocks listed in the stock exchange. Furthermore, maintaining the +/- 5%
circuit breaker imposed in February 1997 might have failed to dampen the volatility in the
market, resulting in extending the impact of shocks on market volatility for longer period causing
the slow decay. The results imply that technically, in some cases, adopting a contrarian trading
rule might not be a profitable strategy, and fundamentally, using ARMA process and/or asset
pricing models in modeling ESM’s returns need to be reconsidered due to the existence of
fractional dynamics with long memory features.
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Introduction

Volatility persistence is a subject that has been thoroughly investigated for
developed markets. The extent of volatility persistence depends on the long-term
dependence known as long memory of asset returns. The presence of long memory of
asset returns contradicts the weak form of the Efficiency Market Hypothesis, whereby
future asset returns are unpredictable from historical returns.

Number of studies using different methodologies of estimations and frequencies
of data show that international market stock returns such as the US stock returns provide
no evidence of the presence of long memory (Lo, 1991 using the modified R/S method —
where the range (R) of partial sums of deviations of a time series from its mean rescaled
by its standard deviation (S). Crato, 1994 using maximum likelihood estimation; Cheung
and Lai, 1995, using both modified R/S and spectral regression methods). Expectedly,
these studies report that testing efficient market hypothesis for international markets
have. resulted to the acceptance of the null hypothesis that such markets are weak and/or
semi strong efficient

Despite the fact that emerging markets in the last two decades have attracted the
attention of international investors as means of higher returns with diversification of
international portfolio risk (Harvey, 1995a; Richards, 1996 and El-Erian and Kumar,
1995), few studies have investigated the issue of volatility persistence using various non-
linear estimation models. Emerging markets differ from developed markets in that the
former, in most cases, is characterized by lack of institutional development, thinly traded
markets, lack of corporate governance and market microstructure distortions that hinder
the flow of information to market participants. However, in most of these markets,
participants react slowly to information due to lack of equity culture.

This paper focuses on the Egyptian Stock Market (ESM) revisiting the issue of
volatility persistence in stock market returns. A study by Mecagni and Sourial (1999)
using daily market returns and General Autoregressive Conditional Heterskadesticity
(GARCH) in mean models, reports that the effect of shocks to volatility tends to decay
within few time lags with the duration of the shock lasting for only a few days. These
results have been confirmed by Moursi (1999), using volatility-switching GARCH model
on daily market returns, stating that excessive returns volatility, nevertheless, should not
pose serious threats to the ESM.

In addition, this paper attempts empirically to investigate market returns volatility
persistence in a distinct approach from previous researches by testing for the presence of
fractional dynamics, i.e. long memory in ESM’s returns. The empirical investigation has
been conducted using two methodologies, namely: Fractional Integrated Autoregressive
Moving Average (ARFIMA) and Fractional Integrated GARCH (FIGARCH) models.
Data used were Egypt’s IFC-(International Finance Corporation ), global index weekly
returns during the period January 1996 till end of June 2001. Empirically, results show



that weekly market returns exhibited long memory process, which might have been due
to the aggregation of short-term memory in higher frequency. Further, using ARMA
process and/or asset pricing models in modeling, ESM’s returns need to be reconsidered
due to the existence of fractional dynamics with long memory features.

Theor etical Background

The origin of interest in long memory process appears to have come from the
examination of data in the physical sciences and preceded interest from economists.
Since ancient times, the Nile River has been known for its long-term behavior
characteristic. A phenomenon named by Mandelbrot and Wallis (1968) as “Joseph
Effect” refers to the prophecy of Joseph that seven years of great abundance would come
throughout the land of Egypt to be followed by seven years of famine Seemingly,
observations in the remote past relative to the long memory process register high
correlations with the observations in distant future.

Relying on this phenomenon, Hurst (1951) investigated the question of how to
regularize the flow of the Nile River. In Hurst’s empirical investigation, he developed a
technique known as the rescaled adjusted range R/'S— Statistic. The statistic is the range
R of partial sums of deviations of a time series from its mean rescaled by its standard
deviation S However, the shortcoming of this technique is its sensitivity to the short
range dependence, implying that any incompatibility between the data and the predicted
behavior of R/S statistic under the null hypothesis need not come from long memory
process, but could merely be a symptom of short-term memory. In this respect, Lo
(1991) developed a modification of Hurst’s ratio indicating distinction between long- and
short-range dependence. Addressing the problem as to whether aggregation in data has
any relevant effect on the dependence structure, Granger (1980) proved that aggregation
of short-memory process may however, lead to long memory.

Subsequently, several studies have employed long-horizon returns in examining
the Random Walk Hypothesis, predictability of asset returns, and the profitability of
contrarian strategies. Contrarian strategy is a technical trading strategy that trades in the
opposite direction of the market, i.e., it assumes that the majority of investors are wrong
as the market approaches peaks and troughs. The importance of long-range dependence
in asset markets was first studied by Mandelbrot (1971) who proposed the use of Hurst
R/Sstatistic to detect long-range dependence in economic series. He observed that
pricing assets using martingale methods may not be appropriate if the continuous
stochastic process would exhibit long memory. Yajima (1985) consequently, confirmed
this observation by concluding that statistical inferences concerning asset-pricing models
based on standard testing procedures may not be appropriate in the presence of long-
memory series.

In retrospect, where the ARMA model (p,q) is a stationary process, the ARIMA
model earlier introduced by Box and Jenkins (1970), an equivalent of the former model



showed a process that is non-stationary with the time series integrated of order d
referred to as an integer. The process should be stationary after differencing it d times.
An extension to this model was formulated independently by Granger and Joyeux (1980)
and Hosking (1981) known as the Fractional-ARIMA (ARFIMA) also referred to as
fractional dynamics models, in which the time series could be integrated at a fractional
value of d. More precisely, the time series that is stationary at—0.5<d<0.5 is called a
Fractional ARIMA(p,d,q) process. The range that is interesting in the context of long-
memory process is 0 < d <0.5;

It may be said that a time series that exhibits long memory process violates the
weak form of Efficient Market Hypothesis developed by Fama (1970) whereby the
information in historical prices or returns is not useful or relevant in achieving excess
returns. Consequently, the Random Walk hypothesis stating that prices or returns move
randomly, therefore rejected.

Egyptian Stock Market Overview

In 1992, Egypt revitalized its capital market after a stagnation of almost 40 years
of President Nasr nationalization regime that started in the late 1950s. Thereafter, Egypt,
one of the emerging markets during the period has been experiencing high performance.
The government enacted the Capital Market Law No. 95 in June 1992, which replaced
the multiplicity of laws previously regulating the securities market. A computer-based
screen trading system was adopted, continuously, an order-driven market having one 4-
hour trading session. A circuit breaker has been implemented since late February 1997 if
only to dampen the increasing volatility in the market.

Within 1992-2000, the Egyptian Stock Market (ESM) experienced major progress
in terms of activity (Table 1). Market capitalization has multiplied more than ten times to
reach £E120 billion which is about US$30 billion"” representing 35% of GDP compared
to £E10 billion (about US$2.5 billion) representing 8% of GDP. The volume of trading
recorded 1.1 billion securities of value at LE 54 billion in year 2000 compared to volume
of 30 million securities at approximately 600 million in 1992.

() Exchange rate used is £E 3.95 per $



Table (1). Selected Indicator s of Development for the Egyptian Stock Exchange 1990-2000

1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999
Annual
Returns ; - 8.5% | 22.0% | 56.4% | -11.2% | 33.0% | 193% | 62% | 49.0%
CMAI
EFGI - - - 32.0% | 943% | -7.9% | 35.8% | 13.5% | -29.1% | 40.2%
HFI - - - 47.0% | 922% | 21.3% | 303% | 19.5% | -30.5% | 35.4%
Number of
Companies 573 | 627 656 674 700 746 646 650 870 1033
Listed\1
New equity
issues (LE N/A | NJA | NA N/A | 4879 | 11,251 | 20,378 | 19,485 | 35303 | 55,573
Million)\2
Mar_ket_ _
Efr‘;‘pL'taE“Zﬁ“O” 5071 | 8,845 | 10,845 | 12,807 | 14,480 | 27,420 | 48,086 | 70,873 | 83,140 | 112,331
Million)
'(;‘ngce”mf 38% | 07% | 82% | 74% | 72% | 122% | 18.8% | 254% | 30.5% | 36.8%
Value of
trading (LE | 341.5 | 427.8 | 596.7 | 568.6 | 2,557.2 | 3,849.4 | 10,967.5 | 24,219.8 | 23,364.0 | 39,086.1
Million)
Listed shares
o b 2062 | 233.9 | 3714 | 2749 | 1,214.0 | 2,2942 | 8,769.2 | 20,282.4 | 18,500.6 | 32,851.0
Unlisted
shares& 1353 | 193.9 | 2253 | 293.7 | 1,3432 | 1,555.2 | 2,198.3 | 3,937.4 | 4,863.4 | 6,235.1
binds (OTC)
Volume of
trading 170 | 227 | 296 17.7 59.8 722 | 2077 | 3725 | 5708 | 1,074.1
(Million)\2
Listed shares
o b 143 | 192 | 207 13.7 29.3 43.7 170.4 | 2867 | 4403 | 841.1
Unlisted
shares& 2.7 35 8.9 4.0 30.5 28.5 373 85.8 130.5 | 233.0
bonds (OTC)
Number of
Companies 199 | 218 239 264 300 352 354 416 551 663
traded
;‘;{{;‘3"“ 67 | 48 5.5 4.4 17.7 14.0 22.8 34.2 223 29.2
Memo Item:
Nominal 79,300 | 98,664 | 118,288 | 132,900 | 173,117 | 200,408 | 225,300 | 251,145 | 272,405 | 305,242
GDP\4

Sources: Capital Market Authority, Annual Report, various issues

1\At year end.

2\Shares and bands.
3\Value of trading listed securities as a share (in percent) of market capitalization.

4\Data from Ministry of Planning; In Million L.E.




Throughout the period from 1996 till 2000 (Figure 1), the market was volatile
particularly from 1996-1997 at the height of the privatization program in early 1996, at
the time the government was selling major stakes as Initial Public Offerings (IPSs). This
was followed by a long period of sluggish market. However, in early 2000, the market
peaked, recording new highs for most indices due to the sale of four major cement
companies to anchor investors. Unfortunately however, the outstanding performance did
not continue and the market sloped downwards to record new lows due to deterioration in
monetary indicators and tension in the foreign exchange market (Sourial, 2001).
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Empirical Methodology:
Empirical investigation was conducted using two known methodologies of
fractional integration also known as fractional differencing, namely: (a) Autoregressive

Fractional Integrated Moving Average (ARFIMA) model; and (ii) Fractional Integrated
General Autoregressive Conditional Heteroscadasticity (FIGARCH) models.

The model of an autoregressive fractional integrated moving average process of
order (p,d,q), denoted by ARFIMA(p,d,q), with mean  , is presented as follows

o(L)1- L)Y (v, - 1) = ©(L)u.u, ~ 11D(0.02) Equation (1)



where L is the backward-shift operator, dD(L) =l-¢gL-..-¢,L",

@(L) =1+9L+...+8 L%, and (1-L)% is the fractional differencing operator defined by
the following,

v M(k-d)- .
(1 L) —;—r(_ d)r(k+1) Equation (2)

where I'. denotes the gamma function. The parameter d was allowed to assume
any real value. The stochastic process y; was both stationary and invertible if all roots of
®(L) and O(L) lie outside the unit circle and |d| < 0.5 , while it was non-stationary for d >
0.5 as it possessed infinite variance. The process was said to exhibit (i) long memory, or
long-range dependence, if dJ(0, 0.5) and d # 0; (ii) intermediate memory (anti-
persistence), or long-range negative dependence for dl](-0.5, 0); and (iii) short memory if
d = 0 corresponding to stationary and invertible ARMA modeling. For d[J(0.5, 1), the
process was mean reverting with no long run impact of an innovation on future values of
the process. The significance of d was tested by t-statistic constructed using the
theoretical error variance of 77/6.

The fractional differencing parameter d was estimated using a semi-parametric
procedure suggested by Geweke and Porter-Hudak (1983). The procedure was based on
the slope of spectral density function, where I(§) is the periodogram of y at frequency & as
defined by the following,

1(£)=——

T - 2
e ; e (y, - d Equation (3)

The ARFIMA model was estimated using two-stage maximization procedure'® to
maximize the log likelihood function (equation 4) suggested by Chung (1999). The first
stage maximized the function using simplex method. This method is a search procedure
which requires only function valuations, rather than derivatives. It starts by selecting
K+1 points in K-space, where K is the number of parameters. The geometrical object
formed by the connection of these points is called a simplex. The second stage
maximized the function using Broyden, Fletcher, Goldfrab, and Shanno (BFGS) method
based on the estimation results from the simplex maximization method. Press et. al.
(1988) described the method as the process that starts with a diagonal matrix, in which
each iteration is updated based upon the change in parameters and in the gradient
attempting to determine the curvature of the function. The log likelihood function for the
sample of T observations considering conditional sum of squares is hereby shown:

1(6) = 0.510g(0?)+0.5(c ):Z L)L) (- L) (v, - ) Equation (4)

The second methodology, the FIGARCH model, is an extension of the Integrated
GARCH models. The GARCH models introduced by Bollerslev (1986) reflect a natural

@ in conjunction with RATSs software procedure for the estimation of fractional integration models.



generalization of the ARCH process initiated by Engle (1982) The GARCH process is
expressed as follows,

& ¢ ~N(O.h)

q , p Equation (5)
h=a,+ zaigt—i + Zﬁjh—i
1=1 1=

where & is a discrete-time stochastic process conditioned on information set Y and is
obtained from the following linear regression,

& =Y,—Xxb Equation (6)

h¢ is the conditional variance, and

The process can be represented in terms of distributed lags of past & as follows
(Appendix 1 for derivation).

h=a,[i-pL)" +a(Lfi-pL) & Equation (7)

On the other hand, the GARCH(p,q) process was estimated using Brendt, Hall,
Hall and Hausman (1974) with maximum likelihood estimation (BHHH). The log
likelihood function for a sample of T observations is as follows:

L)=T"31,6)

Equation (8)
1(6)= -0.5(0gh +&:R”)

It may be observed that the GARCH process attempted to account for volatility
persistence. However, the feature may be characterized by a relatively fast decay in
volatility persistence. In practice, volatility shows very long temporal dependence
especially in emerging market stock returns for reasons already discussed. Consequently,
the process exhibited strong volatility persistence when [1-0(L)-B(L)] polynomial
contains a unit root, as in the equation:



Based on the above, Baillie, Bollerslev and Mikkelsen (1996) formulated the
Fractionally Integrated GARCH (FIGARCH) which combined high temporal dependence
with parsimonious parameterization. FIGARCH (p,d,q) process is represented as
follows: (Appendix 1 for derivation)

ol =w+A(L)e’ Equation (9)
where
w=a,[l-pL)".

AQ)={-olL)i- LY -0}
0<sd<l1

The above process may be expressed as an ARFIMA process in e as follows:
(Appendix 1 for derivation),

§0(L)(1 - L)d g =a,+ [1 - B(L)]Ut FEanation (10)

where
—_ &2
L, =& _ht

Data and Statistical Distribution

The ESM performance is represented officially by the financial market regulator,
the Capital Market Authority all-stocks index (CMAI), in addition to a number of
domestic® and international® indices that monitor ESM performance. The official all-
stocks CMA index has not been used as it proved its inefficiency in reflecting market
performance due to its inclusion of large number of inactive traded stocks. Thus, the
empirical investigation was conducted using weekly returns of IFC Global-Egypt
index®. The index was initiated in January 1996 with base value of 100 points which
included 32 listed companies representing 51% of total market capitalization. At the end
of December 2000, the index had 72 out of 1076 listed companies representing 20% of
total market capitalization. Weekly returns were calculated for the index as continuously
compounded returns at time t, iy . The natural log difference in the closing market index
P, between two weeks is shown below'®:

r= 1n¥fgz n(R)-mn(R_,) Equation (11)

® Two indices published by Egyptian Financial Group-Hermes (EFG and HFI), one by Prime Securities
Investments (PIPO) which monitors privatized companies’ performance, one by HC Securities and
others.

“ Investable and Global indices published by the International Finance Corporation and MSCI-EM index.

©) The index includes securities without accounting for the stock’s availability to overseas investors. The
present coverage of an International Finance Corporation Global (IFCG) Index exceeds 75% of total
market capitalization, drawing on stocks in the order of their liquidity.

© Dividends were not included in the returns calculation due to lack of data.
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The sample consisted of 287 observations starting December 29, 1995 and ending

on June 28, 2001. The distributional statistics for the index returns was compared to
other three indices such as (i) actively-stocks indices Hermes Financial Index (HFI) and
Morgan Stanley MSCI-Egypt index; and (ii) large-capitalization index Egyptian
Financial Group Index (EFGI). Table 2 reflects the following:

The mean returns of the IFCG-Egypt shows the highest among the indices.
According to the t-statistics, mean returns of the four indices proves insignificant
from zero at 5% significant level. Medians’ returns are negative and confirm the
same ranking of the indices, thereby implying skewed series with departure from
normality.

It is evident that the four indices’ returns are volatile ( Figure 2). This has been
confirmed by the ARCH test, where the null hypothesis of returns is
homoscedastistic, rejected at 5 and 1% significance levels, using X*; statistic, in
favor of heteroscedasticity in the four indices. In other words, the four indices’
returns exhibit volatility clustering with a tendency for large (small) asset price
changes to be followed by other large (small) price changes of either sign tending
to be time dependent.

Indices’ returns display significant positive skewness where the null hypothesis of
skewness coefficients conforming to the normal distribution value of zero is
rejected at 1% significance level. This result is in compliance with means greater
than the medians.

The null hypothesis of kurtosis coefficients conforming to the normal distribution
value of three is rejected at 5% significance level for the IFCG-Egypt and HFI
returns. Thus, the returns of both indices prove to be leptokurtic with their
distributions having thicker (fatter) tails than that of a normal distribution. The
other two indices EFGI and MSCI (Morgan Stanley Capital Index)-Egypt are
platykurtic.

Results have been confirmed by rejecting the null hypothesis of the bivariate
Jarque-Bera test for unconditional normal distribution of the indices’ weekly
returns.

The indices returns register significant positive first-order autocorrelation (1), at
5 and 10% significance levels. The autocorrelation coefficient of the IFCG-Egypt
index implies that only 1.3% of the variation in the weekly index returns is
predictable using the preceding week’s index returns. The EFGI records the
highest level of predictability, as 1.6% of the variation in the weekly EFGI returns

is predictable using the preceding week’s index returns'”.

™ The R? of a regression of returns on a constant and its first lag is the square of the slope coefficient,
which is the first-order autocorrelation (Campbell et al, 1997).
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*  With respect to Dickey-Fuller(g) (1979) and Phillips-Perron(g) (1988) unit root
statistics, the null hypothesis for both tests that indices returns, using t-statistics,
have unit root is rejected in favor of the alternative that the four series are trend
stationary process with a degree of predictability.

Table (2). Unconditional Distribution Statisticsfor the Selected Egyptian
Stock Market Monthly Returns

rifceg rhfi refgi rmsci
Mean(%) -0.18% -0.08% -0.06% 0.05%
t-statistics -0.93516 | -0.40135 -0.27223 | 0.19336
Median(%) -0.29% -0.28% -0.16% -0.01%
Standard Deviation(%) 3.28% 3.47% 3.55% 3.94%
Kurtosis 3.21463 3.17817 2.76491 2.3264
Excess Kurtosis 0.21463 0.17817 -0.23509 -0.6736
t-statistics\1 30.692 25.479 -33.618 -79.664
Skewness 0.463 0.438 0.36412 0.28529
t-statistics\2 1059.769 | 1002.293 833.117 539.840
Jarque-Bera test for normality\3 133.838 129.967 97.76 62.397
First-order autocorrelation coefficient (returns) 0.115 0.125 0.126 0.104
t-statistics 1.957 2.117 2.139 1.681
R-Squared 1.33% 1.55% 1.59% 1.08%
Dickey-Fuller Test -15.304 -15.064 -15.015 -14.786
Phillips-Perron unit root test -15.045 -14.897 -14.881 -14.520
ARCH-Test 35.210 33.624 38.765 25.303
Minimum(%) -12.58% | -13.98% -14.16% | -15.66%
Maximum(%) 15.44% 15.00% 15.65% 15.51%
Sample Period 96:1-01:6 | 96:1-01:6 | 96:1-01:6 | 96:6-01:6
Count 287 287 287 261

l\t:(KV‘—3)\se(K)where se (K“) = square root (24/n).
2\t=(S -0)\se(S ) where se (S )=square root (6/n).

3\The Jarque-bera test for normality distributed as chi-square with 2 degrees of freedom. The critical value for the
null hypothesis of normal distribution is 5.99 at the 5 percent significance level. Higher test values reject the null

hypothesis.

® Dickey and Fuller (1979) devised a procedure to formally test for the presence of unit root using three

different regressions.

regression  presented by
P

DY, =8, + W tat+y
=2
nonstationary process.

Dickey-Fuller)

is used

to test

for

In this case, the following regressions with constant (8p) and trend (t) 3"
nonstationarity:

Ay, .. +& , the null hypothesis is that y = 0 for stochastic
iB2Yt-i+1 T &

@ Phillips-Perron non-parametric unit root tests were used because they allow for a general class of
dependent and heterogeneously distributed innovations, contrary to other unit root tests
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Summarily, the IFCG-Egypt index returns tend to be characterized by positive
skewness, excess kurtosis and departure from normality. The index also displays a
degree of heteroscedasticity and the series on stationary process trend with degree of
predictability. The findings are in conformation with other market indices and consistent
with several other empirical studies, in which emerging market returns depart from
normality, hence, a rejection of the null hypothesis for a random walk. Mandelbrot
(1963) and Fama (1965) shows that unconditional distribution of security price changes
to be leptokurtic, skewed and volatility clustered. On the. other hand, Bekaert et. al.
(1998) claim that 17 out of the 20 the monthly returns of emerging markets have positive
skewness while 19 out of 20 have excess kurtosis resulting to the rejection of normality
for more than half of the countries. Similarly, the results are consistent with other
empirical studies on the ESM (Sourial, 1997; Mecagni and Sourial, 1999; Mohielden and
Sourial 2000; Moursi, (1999).

IFC Global-Egypt Returns
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Figure (2).The Egyptian Stock Market Weekly Returns
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Empirical Results

The empirical investigation was conducted using parsimoniously ARFIMA
(1,d,1) model (Equation 1) to test for the existence of long memory process in the weekly
IFCG-Egypt returns. The estimation of spectral regression was studied employing
different frequencies of periodogram ordinates to evaluate the sensitivity of the results to
the choice of the sample size. Data in Table 3 provide the following observations:

* The fractional differencing parameter value experienced minimal changes in value
ranging from 0.222 to 0.203 varying the frequency of periodogram ordinates from
T to T*5, .indicating d-value’s insensitivity to changes in the frequency of the
ordinates.'”

* There is evidence that the IFCG-Egypt weekly returns reveal fractional dynamics
with long-memory features. The statistical significance of estimated d has been
tested twice. The first hypothesis is a two-tailed t-statistic testing for Hy: d = 0
versus H;: d # 0, while the second is one-tailed t-statistic testing for Hy: d = 0
versus Hy: d > 0. The null hypothesis in both tests are rejected in favor of d-value
being significantly greater than zero statistically. Therefore the process may be
said to be stationary which is in line with rejection of the unit root tests exhibiting
long-memory process.

* The process may be considered long-range positive dependence as d[1(0, 0.5) and

d # 0. Consequently, the process is not mean reverting and could not be
presented using ARMA models.

Furthermore, a parsimonious GARCH(1,1) model (Equation 5) has been

estimated using the same data to test for the degree of volatility persistence i.e.

q p

a;+) B; =1 and whether the process would exhibit a strong persistence and an

Illitl:egratteja1 GARCH (IGARCH) model could be considered or not.

Table (3). Estimatesfor ARFIMA(1,d,1)Mode for ESM Weekly Returns
Using Broyden, Flecher, Goldfrab & Shanno (BFGS) M aximization M ethod

Nords= T(287) T2(574) | T3(861) |T4(1148) | T'5(1435)

¢ 0.08483 0.07726 | 0.074361 | 0.072535 0.071773

(0.7322) | (0.22651) | (0.21933) | (0.31319) (0.2114)

] 202168 | -0.19835 | -0.19149 -0.18756 -0.18547

(-1.9159)" | (-0.53728) | (-0.51219) | (-0.82783) | (-0.4969)

d 0.22247 | 0.21063 0.20638 0.20414 0.202738
(2.11421)7 | (2.09405)" | (2.05804) | (1.02092) | (2.07731)"

L(y) 843.743 841.473 841.683 841.786 841.847

o Significant at 1 percent, ** significant at 5 percent, ~ significant at 10 percent.

19 Sensitivity of d-value towards the starting values assigned for the parameters has been tested (not
recorded) providing evidence of no effect on the estimation results.
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The results in Table 4 show that the significance of both ajand f; provided
evidence that conditional volatility was time variant and that there were volatility
clustering effects. Apparently, it appeared that shocks tended to persist, with large
(small) innovations followed by similar ones. The significance of the parameters implies
the existence of long memory process as shown by a; + 3 = 1.04.

Extending the investigation using FIGARCH (1,d,1) model (Equation 9), the
model was manipulated to be presented as ARFIMA process (Equation 10). The
transformation was to allow for estimating the model using RATS (Regression Analysis
of Time Series) econometric software. The process of estimation could be similar to the
procedures previously undertaken in estimating ARFIMA(1,d,1) process.

Table (4). Estimatesfor AR(1)-GARCH(1,1) Model for ESM Weekly Returns
Using Brendt, Hall, Hall and Houseman (BHHH) M aximization M ethod

Variable AR(1) a0 al Bl al+ Bl L@O)

Coefficient | 0.1286 0.00007 0.52329 0.52144 1.04473 888.86

FEE EEE3

t-statistics | 2.05596 | 3.4554 6.12776 | 8.6433

™" Significant at 1 percent, ~ significant at 5 percent, * significant at 10 percent.
Table 5 presents the following results:

* The fractional differencing parameter value records approximately 0.235 with
different frequencies of the periodogram ordinates from T to T*5 with exception
of frequency for ordinates of T*4 with value of 0.215. The result is an indication
that d-value is insensitive to changes in the frequency of the ordinates which is in
consonance with the previously estimated ARFIMA process.

e It has been proven that the IFCG-Egypt weekly returns manifest fractional
dynamics with long-memory features. The null hypothesis in both tests are
rejected in favor of d-value which was significantly greater than zero at 5% level
for frequency of ordinates equal to T, T*3 and T*5. As for frequency of ordinates
equal to T*2, the first null hypothesis (d = 0) is rejected at 15% significance
level, while the second null hypothesis (d > 1) is rejected at 10% significance
level. Similar to the results of the ARFIMA process, frequency of ordinates equal
to T*4 is insignificant from zero. Thus, the process could be considered as a
stationary process, and may be said to manifest long-memory process.
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Table (5). Estimatesfor FIGARCH(1,d,1)Model for ESM Weekly Returns

Using Broyden, Flecher, Goldfrab & Shanno (BFGS) M aximization M ethod

nords= T(287) T2(574) | T3 (861) T4 (1148) | T 5 (1435)
a0 0.01067 -0.002 -0.1726 -0.00498 | -2218
(0.13188) | (-0.0186) | (-1.96115)" | (-0.0313) | (-0.21066)
al 0.86517 0.8665 0.87184 0.86834 | 0.89948
(11.0519) 7 | (7.5993) | (7.3629)"" | (5.9240) " | (7.2896)
Bl 0.14495 0.14387 | 0.11832 0.14106 | 0.10946
(2.2616)" | (1.5670) | (1.0680) (1.15532) | (0.91654)
d 0.2343 0.2352 0.23385 0.2153 0.23106
(2.1632)" | (1.5403) | (1.9301)" (1.07913) | (1.9628)"
L(6) 840.824 841.61 841.881 842.016 842.09
al+ Bl 1.0101 1.0104 0.9902 1.009 1.009

™" Significant at 1 percent, ~ significant at 5 percent, * significant at 10 percent

Conclusion

The paper investigated the issue of volatility persistence in the ESM The
investigation was approached empirically by testing for the presence of fractional
dynamics, i.e. long memory in ESM’s returns, using two methodologies, such as
Fractional ARIMA (ARFIMA) and Fractional Integrated GARCH (FIGARCH) models.
The investigation was conducted using Egypt’s IFC-Global index weekly returns from
January 1996 till end of June 2001.

The estimation results of both ARFIMA(1,d,1) and FIGARCH(1,d,1)models
provided evidence that the IFCG-Egypt weekly returns volatility show fractional
dynamics with long-memory features, conclusively, after the rejection of both one- and
two-tailed t-statistics tests. These findings suggest that the estimated d-value is
significantly greater than zero statistically with the process considered to be long-range
positive dependence as d[1(0, 0.5) and d Z 0.

The above results are consistent with the evidence provided by Sourial (1997)
using AR(Q)-GARCH(p,q)-M models for distinct data frequencies for the ESM’s returns
and with Barkoulas et.al. (1997) testing for long-memory process in the Greek Stock
Market. Thus, the hypothesis that the ESM is weakly efficient is rejected due to long-
range dependence in weekly returns. The evidence is consistent with number of
emerging market characteristics.

The results also confirm that the aggregation of short-memory process could lead
to long memory features. These findings were identified by Mecagni and Sourial (1999)
and Moursi (1999) and likewise consistent with Granger’s (1980) observations. Hence,
using ARMA representation and/or asset pricing models in modeling, ESM returns could
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not provide relevant results as Mandelbrot (1971) and Yajima (1985) have thereby
confirmed.

Expectedly, because of most individual investors lacking the equity culture and
with an investment strategy characterized by herd behavior, the market’s adjustment to
new information is predicted to be low. Moreover, the presence of non-synchronous
trading due to the large number of inactive stocks listed in the stock exchange taking
advantage of tax exemption, has thereby resulted to dependence of stock returns. as
recorded in the Annual Reports on the stock market performance in 1999 and 2000 issued
by the Ministry of Economy. Furthermore, maintaining the +/- 5% circuit breaker
imposed in February 1997 might have failed to dampen the volatility in the market,
resulting in extending the impact of shocks on market volatility for longer period causing
the slow decay. The results imply that in some cases adopting a contrarian trading rule
might not be a profitable strategy, after all.
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Appendix

Derivation of FIGARCH (p,d,q)
From GARCH (p,q) process

Starting with GARCH (p,q) process

q p
i h=a,+)ael +Zﬁ'h—'
0 ; 4 Il
using lag operator the above equation will be as follows

i. h=a,+a(L)e+B(Lh
iii. h-B(Lh =a,+a(L)e’
iv. [1-B(L)n =a, +a(L)e
v. Oh=ai-pL)" +a(L)i-pL) e

if [1-a(L)- B(L) polynomial contains unit root i.e. Sa+ ZBJ. =1
£

0 the process is considered Integrated GARCH (IGARCH)

vii [t-B(L)R =a, +a(L)
vi —a(L)e?=a, -[t-B(L]h

multiply both sides by [1 - B(L)]e?

viii.  [1-B(L)le? —a(L)e? =a, +[1- B(L)eZ ~[1- B(L)R
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ix. [i-a(L)-BL)e=a,+[1-B(L)E-h)
let o(L)=[1-a(L)-BL)E-L)"

Q- Us =a +[- BUNE -n)

xi.  @Li-Ue =a,+[1-B(L)e - [1 - B(L)h
xii, [I-B(L)h =a, +[1 (L)e2 - (L)1 - L)e?
xii. R o=at- ( )]‘1 —o(L)1- L)[l -BL) e
xiv. h =a[l-B [1 o(L)1- L)1 - BL) " 7

transferring the IGARCH processin equation (xiv) to FIGARCH(p,d,q) process by
replacing (1-L) with (1-L)°

xv.  OR =a,fi-BL)" +[-o(L)i-LY[i- B0
for simple representation

xvi.  h =w+A(L)
where

w=a,[1-pL)",

{-oL)-LY[- B0

AlL)

from equation (X) , FIGARCH process can represented in the form of ARFIMA process
as follows

xvii. &%= a, + [1 — B(L)]( tz -h )
t o(L)1-L)

substitute with @(L) and let v, = (stz -h ) to formulate the model estimated by RATs

xviii. &%= [ao + [1 — B(L)]Vt](l — L)
-a(L)-BLG-LY
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