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ABSTRACT

This paper develops a dynamic computable general equilibrium (CGE) model for Qatar with 
the view of getting some insights into the working of this a small open oil dependent economy. 
The model addresses three important issues that will determine the future path of Qatar 
economy. First, the issue of the oil price and its impact on the economy. Second, the issue 
of economic diversification away from oil. Third, the issue of trade liberalization in view of
WTO agreement, the custom union within the GCC block, the planned GCC bilateral free 
trade agreement (FTA) with the EU and the US and the Greater Arab FTA. The impact of oil 
is simulated by an increase in the world price of oil. Economic diversification is simulated by
an introduction of a value added tax (VAT) that diversifies government revenue and makes it
less dependent on oil. Trade liberalization is simulated by a reduction of the external import 
tariff. The model results indicate that the increase of the price of oil and trade liberalization 
lead to a substantial favorable outcome in term of both GDP and wealth. On the contrary, 
the introduction of the VAT has an adverse impact on both GDP and wealth. As the aim of 
the VAT is to make the governments less dependent on oil, it turns out that the VAT decreases 
the tax base as it leads to the shrinking of the economy and, overall, the government collects 
even less taxes. This paper is the first attempt of its kind to address these issues in a dynamic
general equilibrium context for Qatar and the Arab Gulf region. In addition, the data 
collected to calibrate the model provides a consistent set of data for the Qatar economy that 
is not being developed before.

I .  INTRODUCTION

Qatar economy is a small economy that is 
dependent on the production and export of 
oil and natural gas. Qatar enjoys a relatively 
high per capita income due to the high 
value of oil and gas output relative to the 
small size of its population. The economy 
is characterized by an open trade regime, 

with a standard 5 percent import tariff 
for most imported goods. Regarding the 
foreign exchange regime, the Qatari riyal 
is pegged to the U.S. dollar at 3.64 Qatari 
riyals per U.S. dollar since July 2002. This 
peg helps keep inflation relatively low and
therefore maintains price stability. The 
capital account is liberalized, and foreign 
investment is encouraged. Foreign workers 
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and expatriates comprise a substantial part 
of the labor force.

For the short and medium terms, oil and 
gas remain the backbone of the Qatar 
economy. Therefore, the changes in oil and 
gas price can have far reaching impact on 
the economy. Therefore, a rising oil and 
gas price is expected to have favourable 
impact on the economy. Another issue that 
is important for Qatar is trade liberalization 
and regional and international trade 
integration. Regionally, trade integration 
with the GCC is underway with the 
establishment of the GCC customs union 
with a unified external tariff. Internationally,
the Free Trade Agreements (FTAs) with the 
EU and US are still under discussion. This 
is in addition to Qatar commitments under 
WTO to liberalize its trade. Therefore, trade 
liberalization is essential for the integration 
of the Qatar in the world economy. A 
challenge that faces the Qatar economy is 
the diversification away from oil and gas.
One diversification measure, among others,
is the broadening of the government fiscal
revenue base beyond taxes on oil and gas by 
introducing a value added tax (VAT). VAT 
as a viable source of government revenue, 
was first introduced in Europe and gradually
spread to other countries of the world. More 
recently, a large number of developing and 
transitional countries have adopted it. The 
VAT is now a key component of the tax 
system in more than 120 countries. It is 
estimated that VAT raises more than one-
fourth of the worldʼs tax revenue. VAT 
creates a reliable alternative revenue source, 
especially in countries that rely heavily one 
a single revenue source such as oil which 
can be volatile. In most countries that have 
adopted it, VAT contributes about 12 to 30 

per cent of government revenue. If VAT is 
well designed and implemented, it can be an 
efficient way to raise revenue for government
and modernize a countryʼs taxation system. 
Other economic diversification measures
include the pursuance of an economic growth 
strategy that is based on human capital (i.e. 
health and education), the development of 
the private sector and the development of 
tourism infrastructure. 

In the GCC region, the issues of oil price, 
trade liberalization and government revenue 
diversification are crucial factors that will
determine the current and future path of 
the GCC economies. Therefore, addressing 
these issues is in dynamic CGE modeling 
framework is timely and highly relevant for 
the region. This paper is a pioneer attempt 
and contributes significantly to the economic
literature in this field. The impact of oil and
gas on the Qatar economy is simulated by 
an increase in the world price of oil (when 
we talk of oil in the sequel we implicitly 
also mean natural gas). Trade liberalization 
is simulated by the reduction of the import 
tariff. Economic diversification is simulated
by the introduction of a value added tax 
(VAT) that diversifies government revenue
and makes it less dependent on oil and gas. 
 
Hassanain (2002) developed a static 
computable general equilibrium (CGE) 
model for another oil-rich Gulf country, 
the UAE. This paper focuses on the Qatar 
economy by developing a dynamic CGE 
model. Others have used recursive dynamic 
models to study economies as a whole. See 
for instance Andersen and Faris (2002) 
with a model for Bolivia. A model for 
Brazil has been developed by Bugarin et al. 
(2003). The present model is not a recursive 
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model, but a model where consumers 
are maximizing utility and producers are 
maximizing net income. The model is more 
appropriate as it explicitly models dynamic 
efficient decisions made by consumers and
producers. For similar models, see Diao et 
al. (1998) for the Turkeyʼs economy, Annabi 
and Rajhi (2001) for the economy of Tunisia, 
and Mabugu (2003) for the South African 
economy. The model developed in this paper 
is based on Devarajan and Go (1998). The 
model of Devarajan and Go has also been 
applied to Bangladesh, Jordan and Poland; 
see respectively Piazolo (1999), Feraboli 
(2003) and Raihan (2004). Various others 
have also applied intertemporal consistent 
dynamic CGE models like the Devarajan and 
Go model. Examples of such models are the 
models looking at macroeconomic policies 
by Dogruel, Dogruel and Yeldan (2003). 
Models aimed at analyzing international 
trade issues are by Diao and Somwaru (2000), 
Kouparitsas (2001), Ghosha and Rao (2002), 
Mai, Adams, Fan, Li and Zheng (2005), Mai 
and Adams (2005), and Jean-Marc (2006).  
Models extended with environmental issues 
are analyzed by Bye (2000), Kemfert and 
Welsch  (2000), Dissou, Wendner (2001), 
Mac Leod and Souissi (2002), Böhringer 
(2004), and finally, Dellink and van Ierland
(2006).

The present paper focuses in the first part on
providing a complete picture of the Qatar 
economy. This is done by assembling a 
social accounting matrix (SAM) of Qatar for 
the year 2003. Various economic agents are 
considered and the channels through which 
they interact can be read off from the SAM.

Section 2 presents the description of Qatar 
dynamic CGE model. Section 3 discusses 
the calibration and the SAM on which the 

calibration is based, together with the base 
run solution of the model. In Section 4, three 
policy experiments are simulated and these 
are namely: a simulation where the world 
export price increases as a result of the 
increase in the world oil price, a simulation 
where the import tariff is reduced, and a 
simulation where a value added tax (VAT) 
is introduced. Finally, Section 5 concludes 
the paper and identifies the agenda for future
research. 

II. MODEL DESCRIPTION

The model we are setting up for Qatar is 
a dynamic CGE model. The economy is 
assumed to consist of four types of agents 
and they are: a representative household 
as consumer, a representative firm, the
government and the rest of the world. Each 
of them will be discussed separately. All 
accounting rules are discussed together with 
the terminal conditions to guarantee that the 
economy is in a steady state in the final time
period. 

Consumers
A representative consumer maximizes 
discounted utility subject to the intertemporal 
budget constraint describing the evolution 
over time of wealth (consisting of the physical 
capital stock and net foreign assets):

The variable  represents net 
income from various sources, including 
labour income, foreign transfers, government 
transfers, and the like. The income is net 
as consumers have to pay income tax for 
instance. As these components are not 
important for deriving an equation describing 
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the behaviour of consumers we will not 
present these details. Utility depends on 
consumption  and we assume a constant 
elasticity of intertemporal substitution. The 
reciprocal of this elasticity is the parameter 

 and its value is between zero and one. It 
is assumed that consumers give less weight 
to future levels of consumption and this is 
represented by the rate of time preference

. The budget constraint describes the 
evolution over time of consumers  ̓wealth . 
It includes the interest rate that consumers 
face . The first order conditions of this
maximization problem are transformed into 
the following equation:

         (1)

Consumers  ̓ total income (YHt) is partly 
labor income (wage rate time the amount of 
labor supplied, or ), capital income 
(the reward for capital times the size of the 
capital stock, or ), government 
transfers ( ) appropriately priced, 
and foreign transfers in domestic currency 
(  is the level of foreign transfers 
in foreign currency, so we have to multiply 
this figure by the exchange rate er , which 
is the amount of Qatari Riyal (QR) per US 
dollar) minus the interest received on the 
net foreign assets of Qatar. The latter being 
equal to the world interest rate  times 
the size of the net foreign assets  in 
foreign currency, times the exchange rate.

                                     (2)

Part of their income is saved and another 
(                           ) part is used to pay 
income taxes. The income tax rate is tyt. Net 

income after taxes is represented by Yt  and 
it is equal to:

                                      (3)

Consumers spend their net income after 
taxes on consumption priced at PCt:
  (4)

Firms
The representative firm is assumed to
maximize the present value of their net 
income subject to the familiar capital build 
up constraint:
 

Adjustment costs are added to the model 
to prevent the dynamics of the model to 
degenerate. Investment outlays of Jt will 
lead to gross accumulation of capital in the 
amount of It due to adjustment costs in the 
amount of , or:

  (5)

Where:

  (6)
and
  (7)

Adjustment costs are assumed to be a 
function of the ratio of gross investment to 
the size of the capital stock with positive 
parameters  and .

The solution of the firmʼs maximization
problem is (set up the Hamiltonian, derive 
the first order condition and manipulate
them):
  (8)
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(9)

 
(10)

  (11)

  (12)

Government
The government collects various taxes. We 
have an import tariff (tax rate tmt), export 
taxes (tax rate tet), indirect taxes on goods 
(tax rate txt), and, finally, an income tax with
tax rate tyt:                          (13)

The government also imposes a tax on firms
(which for the UAE is negative, so in effect 
it is a subsidy – the corresponding tax rate 
is denoted by tst). Government revenues 
are used to finance government spending
Gt and government transfers GTRSt, each 
of them appropriately priced. The excess of 
revenues over expenditures is government 
savings which are transferred to consumers 
to pay for investment:

  (14)

Rest of the world
The budget constraint for the rest of the 
world has the import revenues on the income 
side. Expenditures by the Rest-of-the-World 
(ROW) are on Qatar exports, the interest 
payments to Qatar on the net foreign assets 

position of Qatar and foreign transfers to 
Qatar (FTRSt). The savings of the ROW are 
represented by Bt.

  (15)

The evolution over time of the net external 
assets position of UAE is governed by:

  (16)

The net external assets position increases 
if export expenditures, together with the 
interest payments by the ROW and the 
foreign transfers are larger than imports 
receipts. We also have an exogenous 
adjustment of the net external assets position 
represented by the parameter  dadj . 

Labour market
The supply of labour ( LSt ) is exogenously 
given (indicated by a bar) and it is 
assumed that there is full employment. The 
equilibrating variable is the average wage 
rate wt . So labour employed  Lt  equals: 

  (17)

Goods market equilibrium
Total composite supply Xt  is equal to total 
composite demand, which is consumption 
by the private sector and the government, 
and investment:

  (18)
Interest rates
The interest rate affecting the producer (rp

t) 
is defined as the world interest rate (i*) and 
the forward percentage change in the real 
exchange rate:

  (19)
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A dot over a symbol indicates the time 
derivative. The real exchange rate facing 
producers is the relative price between 
exports and domestic goods as they are the 
goods sold by producers:

  (20)

For consumers, the interest rate they face 
is determined by the opportunity cost 
of savings, which is the cost of foreign 
borrowing. The latter is defined as the world
interest rate plus the forward percent change 
in the real exchange rate ( ): 
  (21)

Where:

  (22)

Prices
We can define the following prices. First,
the price of exports is the world price of 
exports in foreign currency  pe*

t times the 
exchange rate er. The price of exports is net 
of any export tax (tax rate is tet ), so we end 
up with:

  (23)

The price of imports is the world price of 
imports in foreign currency  pm*

t  times the 
exchange rate er . The price of imports is 
including any import tariffs (import tariff 
rate is tmt ), or:

  (24)

The domestic price level is equal to the price 
level of domestic supply Pt , including the 
indirect tax on products with tax rate txt :

  (25)

We make use of the Armington assumption 
whereby goods of the same type, but with 
different countries of origin, are treated as 
imperfect substitutes. Each country produces 
a unique set of goods, which, to a varying 
degree, are substitutes for, but not identical 
to goods produced in other countries. The 
following CES function is used to capture 
the Armington assumption

  (26)

The zero profit assumption amounts to:

  (27)

Here, each of the variables is multiplied by its 
corresponding price. The optimal allocation 
of imported goods and domestically 
produced goods is governed by:

  (28)

This equation can be derived as the solution 
of a revenue maximization problem where 
for a given output level of  Xt the supply 
function as given above can be derived.

Domestic output Qt is modeled as a CET 
function between domestically consumed 
goods Dt and exports (where ,  
and ):

 (29)

The zero profit condition with domestic
output is:
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(30)

Again, each variable is multiplied by its 
corresponding price. The optimal supply 
of the exported good and the domestically 
consumed goods is given by:
 
  (31)

Value added is assumed to be dependent 
on capital and labor according to a CES 
production function ( ,  and

):

  (32)

The zero profit condition is now:

  (33)

The price of value added is dependent on the 
tax rate on firms, according to:

  (34)

The optimal allocation of labour and capital 
is given by the following equation:

  (35)

Exogenous Variables
Government behavior is assumed exogenous 
in the model. So government consumption 
and government transfers are given. 
Additionally, the implicit tax rates for each 
of the taxes are considered exogenous and 
constant. Foreign transfers are also assumed 
given. Furthermore, world prices for imports 
and exports are dictated on the world market 
outside the influence of the country.

Walras  ̓Law and the Numéraire
Because of Walras  ̓ law we can omit the 
equation for equality of consumption and net 

income available to consumers to spend on 
consumption. As the model is homogeneous 
of degree one in prices we can make one 
price the Numéraire. We choose this price to 
be the exchange rate er and its value is set to 
its historical value.

Terminal condition
The discrete time model will be solved using 
the numerical optimization software tool 
GAMS (see Brooke, Kendrick, and Meeraus 
1998).  In theory, we would have to take an 
infinitenumberoftimeperiodsasonlyat
will the model have reached the steady 
state. This is of course not possible because 
it would require an infinite number of
calculations. There is an adjustment needed 
to make sure that the numerical outcome of 
the model with a finite horizon is equivalent
to the outcome with an infinite horizon.
This is termed steady state invariance; see 
Mercenier and Michel (1994a and 1994b). 
For the current model this means that an 
additional term is added to the objective 
function, which is the utility function of 
consumers, representing the value of the 
objective function for all remaining time 
periods that are not considered. By assuming 
that from the last time period onward the 
economy is in a steady state we know 
that consumption in the utility function is 
constant. Then the additional term is simply 
the infinite sum of discounted utility levels.
Following the argument by Mercenier and 
Michel, we have to impose the following 
conditions to the model. First, the capital 
stock in the steady state is constant, or 
depreciation is equal to investment: 

  (36)

The final time period is represented by the
time index tf. Also, we must have that the 
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discount rate for producers, and consumers, 
is equal to the world interest rate:

  (37)

  (38)

The net external assets position has to 
be constant which means that foreign 
borrowing is equal to the adjustment of net 
foreign assets:

  (39)

Additionally, because of the equation 
describing the evolution over time of 
consumption we must have:

  (40)
 
This follows from Equation 1 and replacing 
all time periods with the final time period
tf: 

III. MODEL CALIBRATION

The model is calibrated using publicly 
available data for the year 2003 from official
sources. Data from the Planning Council of 
Qatar is used to arrive at a social accounting 
matrix (SAM) as a database for calibrating 
the model. The SAM with the actual figures
can be found in Table 8 in the Appendix. 
The values in the SAM are all nominal 
values, but we will be working with real per 
capita values. All values in the sequel are in 
millions Qatari Riyal and this is abbreviated 
as QR. 

Usually, to come up with a consistent 
macroeconomic data set is a daunting task 

and is not easy to bring about because of 
the data problems in the GCC region. The 
economic data is scattered here and there 
without any consistency and usually it does 
not add up to a consistent macroeconomic 
accounting framework. The lack of data 
availability and its poor quality have 
discouraged many people to pursue 
interesting modeling projects that could 
have shed light on crucial economic issues 
that face the GCC region. This paper has 
managed to overcome this serious obstacle 
and assembled a consistent set of economic 
data for calibrating the model.

What is meant by data consistency 
here is that at the macroeconomic 
level, the national accounting identity 

 must be 
satisfied. In other worlds, total supply which
is represented by domestic output ( ) and 
imports ( ) must equal total demand 
which is represented by nominal private 
consumption ( ), government consumption 
( ), investment ( ) and exports ( ). 
Also, government revenue must equal its 
expenditure otherwise the government must 
run either budget surplus or deficit. Further,
exports must equal imports otherwise the 
country must run either current account 
surplus or deficit. Moreover, households
income must equal their spending otherwise 
they must save or borrow. In a nut shell, 
the macroeconomic accounting framework 
of the economy is satisfied by the model
equations. 

Gross domestic product ( ) at market 
prices in 2003 is 86,273. Nominal private 
consumption is 14,723 and government 
consumption is 14,580. Investment in capital 
and in the stock of inventory amounts to 
30,700. The level of exports is 52,852 and 
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imports are 26,582. The values of nominal 
private and government consumption, and 
investment are values including the indirect 
tax on goods. We have to separate out the 
amount of indirect tax for all these three 
variables and we do that by assuming that 
the revenue of indirect tax on goods is 
a fixed tax rate (tx) times the value of the 
goods. The total revenue due to the indirect 
tax on goods is 89 million QR. We divide 
the total revenue of the tax by the value of 
the goods excluding the tax revenue and 
arrive at the following tax rate:

The levels excluding the indirect tax for 
consumption and investment can be found 
by dividing the values including the tax by 
one plus the tax rate, i.e. by 1 +  tx,  or C = 
14,701, G = 14,588, and I = 30,654. The tax 
for each expenditure item is calculated by 
subtracting the value without the tax from 
the value including the tax and we arrive
at: tax(C) = 22 , , and tax(I) = 46. The 
total amount of intermediate consumption 
amounts to 28,990. Total capital income is 
equal to 69,784 and the sum of all wages 
in is 15,926. The size of the labor force is 
428,456 persons, while the total size of Qatar 
population is 717,766 persons. Depreciation 
of the capital stock is equal to 7,807. The 
government does not levy export taxes, 
but it levies an income tax on the profits
of foreign banks and oil and gas producing 
companies, and this is 26,481. Import tariffs 
total 532, and the subsidies provided by the 
government to firms are 58. The net tax to
firms is the difference between the latter two
values, or 474. We assume that the import 
tax (tm) is a constant tax rate times the value 
of imports. For the import tax we find that it
is equal to:

The total amount of government transfers 
to consumers is 6,461 and it includes 
various subsidies to the local population, 
but also payments from consumers to 
the government, such as the income 
on government investments which are 
channeled first to the consumers and then to
the government. As the level of subsidies is 
larger than the payments to the government, 
this value is positive. The government deficit
is −6,003 and this is equal to minus the level 
of government savings.

The exchange rate that will be used in the 
model is the exchange rate of the QR against 
the US dollar. Its level is constant at 3.6400 
QR per US Dollar; the Riyal is pegged to 
the US dollar. The total net external assets 
position (in millions US Dollar) of the 
Qatar is 25,819. In the Qatar currency the 
total net external asset position is equal to 
93,981 million QR. The interest received 
(in millions US Dollar) on the net external 
assets position of the Qatar is equal to 
5,164. The value of interest received on the 
net external assets position is an estimate as 
no official data is available for this value.
The level of net foreign transfers in is equal 
to −24,123. So the direction of this flow is
towards the rest of the world (ROW). The 
latter value combined with the interest 
received (or 5,164 million US Dollar, which 
is 18,796 million QR) from the Rest-of-the-
World equals −5,327 and this value can be 
found in the SAM. The savings by the Rest-
of-the-world are in the amount of −20,943, 
or we can also say that the current account 
balance is 20,943. As the Qatar exports 
are larger, and taking into account the net 
current transfers, the current account balance 
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Table 1: Calibrated parameters values for Qatar.

Parameter                              Symbol       Value
Import tariff rate                    tmt 0.02001
Tax rate for companies                tst -0.00068
Income tax rate                       tyt 0.6427
Indirect tax rate on goods            txt 0.00149
Exchange rate                         ert 3.640
Capital depreciation rate             δ 0.274
Coefficient in utility function       υ 0.900
Parameter adjustment cost function    α 0.000
Parameter adjustment cost function    β 0.04685
Shift parameter (CES)                 αc 1.986
Shift parameter (CET)                 αe 2.114
Shift parameter (CES)                 αv 1.173
Share parameter (CES)                 δc 0.424
Share parameter (CET)                 δe 0.2781
Share parameter (CES)                 δv 0.5372
Exponent parameter (CES)              ρc 0.600
Exponent parameter (CET)              ρe 3.000
Exponent parameter (CES)              ρv 0.600
Rate of time preference               ρ 0.200
External assets adjustment parameter  dadj 0.223
World interest rate                   i* 0.200
World price of exports                pe*

t 0.275
World price of imports                pm*

t 0.269

variables over time. This is termed the base 
run and the results are presented in Table 2. 
The values in the table are all in nominal and 
in nominal per capita terms.

IV. POLICY EXPERIMENT

Using the Qatar model that is developed and 
discussed in the previous sections, we can 
now perform some policy experiments to 
find out the impact of certain government
economic policies on the future path of the 
Qatar economy. These policy experiments 
are relevant for the Qatar current situation 
and future prospects. The impact of each 
of these polices is appraised in terms of 
wealth and welfare. The level of wealth 

denotes the influx of foreign currency into
the Qatar. We conclude the discussion of 
the SAM by noting that the net savings by 
households are 37,833; together with the 
saving of the Rest-of-the-World and the 

saving by the government, this is used to 
finance net investment.

Parameters values
Table 1 below gives the set of parameters 
values that are calibrated for the model and 
are used for the base year solution of the 
model.

Base run solution
With the calibrated parameters values, we 
now trace out the time path for various 
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Table 2: Base run for Qatar economy (nominal values in million QR, per capita 
values in QR, or indicated otherwise).

                                                   Nominal value  Per capita value
Gross domestic product                           86,273       -
Consumption                                      14,723 20,512
Investment                                       30,700 42,772
Government consumption                           14,580 20,313
Exports                                          52,852 73,634
Imports                                          26,582 37,034
Import tariffs                                   532 741
Subsidies                                        -58 -81
Indirect tax on goods                            89 124
Government transfers                             6,461 9,002
Tax on income                                    26,481 36,894
Labour income                                    15,926 22,188
Capital income                                   69,784 97,224
Current account                                  -20,943 -29,178
Net foreign assets (US Dollar)                   25,819 35,971
Interest received on external assets (US Dollar) 5,164 7,194
Foreign transfers                                -24,123 -33,609
Labour force size (x1000)                        428,456 0.597
Population size (x1000)                          717,766 1

The actual time horizon of the model runs from 2003, the base year, to the year 2103. 

is the infinite sum of discounted levels of
consumption; see the difference equation of 
the consumer maximization problem.

The first policy experiment looks at the
consequences of a 1% increase in the world 
price of oil. The second policy experiment 
revolves around the issue of economic 
diversification away from oil to non-oil
revenues. This policy is pertinent to the Qatar 
situation given the recent endeavors of Qatar 
to reduce its dependency on oil. This policy 
is simulated by the imposition of value 
added tax (VAT) to diversify government 
revenue and make it less dependent on oil 
proceeds. This policy becomes even more 
relevant considering the Gulf Co-operation 
Council (GCC), of which Qatar is a member, 
and its intention to introduce a value added 

tax with the view of harmonizing the tax 
procedures among its members. The third 
policy experiment focuses on the issue of 
trade liberalization. This policy is relevant 
for Qatar situation given its commitment to 
WTO agreement and the several free trade 
agreements (FTAs) that are currently being 
negotiated with a number of countries such 
as the US. This policy is simulated by the 
reduction of Qatar import tariff to reflect the
impact of a free trade agreement that leads 
to a partial or complete lifting of the import 
tariff. The results of each policy experiment 
are presented as percentage change with 
respect to the corresponding base run value. 

a. Increase in the World Oil Price
We assume that the world oil price rises 
by 1%, say for example, as a result of the 
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Table 3: Policy outcome of oil price increase (percentage change with respect to the 
base run).

 2007 2008 2009 2011 2013 2023 2037 2060 2103
Ct 4.603 4.618 4.632 4.657 4.68 4.763 4.824 4.861 4.875
Jt 0.207 0.22 0.232 0.253 0.273 0.343 0.395 0.427 0.437
Et -0.234 -0.217 -0.201 -0.171 -0.144 -0.047 0.024 0.068 0.083
Mt 2.065 2.072 2.078 2.09 2.1 2.138 2.166 2.184 2.189
Bt -2.198 -2.38 -2.551 -2.866 -3.147 -4.152 -4.859 -5.253 -5.341
Kt 0.087 0.106 0.124 0.157 0.186 0.293 0.372 0.42 0.437
RKt 1.391 1.382 1.373 1.356 1.342 1.288 1.249 1.226 1.217
WLt 1.532 1.553 1.573 1.611 1.644 1.764 1.853 1.907 1.925
TAXt 5.89 5.899 5.908 5.924 5.938 5.991 6.029 6.053 6.062
NFAt -1.115 -1.356 -1.584 -2.003 -2.377 -3.72 -4.669 -5.208 -5.341
GDPt 1.005 1.016 1.028 1.048 1.066 1.133 1.182 1.212 1.222
CPIt 1.314 1.308 1.303 1.294 1.286 1.256 1.235 1.221 1.217

The full names of the abbreviated variables in table 3 above are spelled out below in this 
section. And these names of the variables also apply for tables 4 and 5 in the next two 
sections. 

increased oil demand by the fast growing 
economies of India and China. As the 
export of the Qatar consists for 80% of oil 
we assume that the world export price rises 
by 0.8% to 0.277 QR per unit export good. 
Table 3 below shows the outcome of this 
policy experiment. The results of the policy 
experiment are presented as percentage 
change with respect to the corresponding 
base run value.

Because of the high export price, the 
country wants to export ( ) more goods 
to the ROW. As the production capacity 
is constraint in the short-term, the level of 
investment ( ) will go up to increase the 
level of physical capital ( ). Exports will 
initially go down to provide enough resources 
to increase investment. As this extra capital 
becomes available, the output increases 
and exports will increase too. All spending 
components go up, like consumption ( ) 

and investment and this lead to a higher 
level of gross domestic product ( ). 
Imports ( ) go up as well and the current 
account ( ) deteriorates, leading to a lower 
level of net foreign assets ( ). As labor 
becomes more scarce compared to capital, 
the wage rate (WLt) increases more than 
the reward for capital (RKt).Government 
tax revenue ( ) increases because the 
economy is growing and the tax base for 
the various taxes increase also. Domestic 
inflation increases as show by the increase
in the consumer price index ( ). 

The impact of this policy on the level of per 
capita wealth is shown by the second row in 
Table 6 of Section 4.3. As the table shows, 
wealth is (almost 6%) higher than the level 
of wealth in the base run. We can also look 
at compensating variation. It measures in 
money terms how much consumers are 
willing to pay to do without the policy 
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Table 4: Policy outcome of import tariff reduction (percentage change with respect to 
the base run.

 2007 2008 2009 2011 2013 2023 2037 2060 2103
Ct 2.35 2.37 2.388 2.423 2.453 2.565 2.647 2.697 2.716
Jt 0.285 0.302 0.319 0.349 0.375 0.473 0.544 0.588 0.602
Et -0.051 -0.028 -0.005 0.036 0.073 0.207 0.306 0.366 0.387
Mt 1.194 1.203 1.212 1.228 1.242 1.294 1.332 1.356 1.363
Bt -3.018 -3.267 -3.503 -3.936 -4.322 -5.706 -6.679 -7.223 -7.345
Kt 0.12 0.146 0.17 0.216 0.256 0.404 0.512 0.579 0.602
RKt 0.262 0.249 0.237 0.215 0.195 0.122 0.07 0.037 0.025
WLt 0.453 0.482 0.51 0.56 0.606 0.771 0.891 0.966 0.991
TAXt 1.883 1.895 1.907 1.928 1.948 2.018 2.069 2.1 2.111
NFAt -1.53 -1.862 -2.175 -2.75 -3.264 -5.11 -6.417 -7.161 -7.345
GDPt 0.213 0.229 0.245 0.273 0.298 0.39 0.457 0.498 0.512
CPIt 0.157 0.15 0.143 0.13 0.119 0.079 0.049 0.031 0.025

measure (in this case an increase in the world 
oil price). The compensating variation turns 
out to be negative −4,779 QR. One can also 
say that the negative of the compensating 
variation is the amount of money that this 
policy measure is worth to them. As the 
compensating variation is measured with 
respect to the new price and the initial 
indifference curve, we can also take the 
inital price and the new indifference curve 
and end up with the equivalent variation of 
−4,724 QR. Its value is, as can be expected, 
comparable to the compensating variation. 
Apparently, the consumers want to receive 
(i.e. compensated) quite a substantial amount 
of money if the world export prices would 
not rise. In other words, they are willing to 
give up this policy measure only if they are 
sufficiently compensated.

b. Reduction of import tariff
This policy is simulated by the reduction 
of the Qatar import tariff from its base run 
value to reflect the impact of a free trade
agreement. There are several import tariffs 

on different imported goods and some goods 
are exempted. Therefore, we calculate an 
average rate for all imported goods. On 
average, there is a 2.001% import tariff 
rate on all imported goods (see Table 1 in 
Section 3). The consequences of a free trade 
agreement are determined by looking at the 
outcome for the Qatar economy of lowering 
the import tariff to 1.401%, or equivalently, 
reduce its value by 30%. Table 4 below 
gives the results of this policy experiment. 
It shows the movement of the major set of 
variables over time for a selected number 
of time periods and relative to the base run. 
The results of the policy experiment are 
presented as percentage changes with respect 
to the corresponding base run values.

By making imports less expensive the level of 
imports increases. As imports and domestic 
goods are complementary, also consumption 
and investment go up. Additionally, the 
capital stock increases relative to labor and 
the reward for capital increases at a lesser 
rate than the wage rate increases. The levels 
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Table 5: Policy outcome of VAT increase (percentage change with respect to the base 
run).

 2007 2008 2009 2011 2013 2023 2037 2060 2103

Ct -0.335 -0.337 -0.34 -0.345 -0.349 -0.364 -0.375 -0.382 -0.385

Jt -0.04 -0.042 -0.045 -0.049 -0.053 -0.066 -0.077 -0.083 -0.085

Et 0.015 0.012 0.009 0.003 -0.002 -0.021 -0.035 -0.044 -0.047

Mt -0.154 -0.155 -0.156 -0.159 -0.161 -0.168 -0.173 -0.176 -0.178

Bt 0.428 0.464 0.498 0.559 0.614 0.811 0.951 1.029 1.047

Kt -0.017 -0.02 -0.024 -0.03 -0.036 -0.057 -0.072 -0.081 -0.085

RKt -0.053 -0.051 -0.049 -0.046 -0.043 -0.033 -0.026 -0.021 -0.019

WLt -0.079 -0.083 -0.087 -0.094 -0.101 -0.124 -0.141 -0.151 -0.155

TAXt -0.269 -0.271 -0.272 -0.275 -0.278 -0.288 -0.295 -0.299 -0.301

NFAt 0.217 0.264 0.309 0.391 0.464 0.727 0.913 1.02 1.047

GDPt -0.041 -0.043 -0.045 -0.049 -0.053 -0.066 -0.075 -0.081 -0.083

CPIt -0.038 -0.037 -0.036 -0.034 -0.033 -0.027 -0.023 -0.02 -0.019

of Qatar imports increase, even to a larger 
extent than exports rise. The current account 
deteriorates and this leads to a decrease in 
net foreign assets, as this is used to finance
the increase in net imports. As the economy 
grows, the tax base expands and the total 
government tax revenues increase despite 
the fact that import tariffs go down. This is 
because the economy grows and hence the 
tax base expands as a result.

The impact of this policy on the level of 
wealth is shown by the third row in Table 6 
at the end of Section 4.3. As the table shows, 
wealth is higher than the level of wealth in 
the base run by 2.5%. The compensating 
variation and equivalent variation are both 
negative and again almost comparable in 
size, −2,415 QR and −2,415 QR respectively. 
Therefore, people are better of with this 
policy measure and they are only ready to 
give it up when they are compensated.

c. Introduction of value added tax 
(VAT)

One way to make the government less 
dependent on oil revenues is to introduce a 
VAT. In Qatar, there is already an indirect 
tax that is comparable to a VAT, which is 
imposed on the so-called harmful products, 
like alcohol and tobacco. We simulate this 
policy experiment by increasing the VAT tax 
level on all goods, see Table 1 in Section 3. 
The VAT tax rate in the base run is 0.149% 
and it is increased to 0.193%, or an increase 
of 30%. Table 5 below shows the outcome 
of this policy experiment. The results of 
the policy experiment are presented as 
percentage change with respect to the 
corresponding base run value.

The VAT makes domestic goods more 
expensive and less of them are consumed. 
Therefore, both consumption and investment 
fall relative to the base run. Less investment 
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results in a lower capital stock over time and 
as there is a lower level of capital compared 
to labor, the return on capital decreases 
less then the wage rate. As domestic goods 
and imports are complementary, the level 
of imports goes down as well. Imports are 
falling and exports increase initially and are 
falling too eventually, but to a lesser extend. 
So the current account improves leading to 
a build up of net foreign assets. Overall, the 
government collects less taxes as the tax 
base decreases as a result of the shrinking 
economy. If one looks at  it is clear that 
it is falling. 

The impact of this policy on the level of 
wealth is shown by the fourth row in the 
Table 6 below. As the table shows, wealth 
is lower than the level of wealth in the base 
run. 

Looking at the compensating variation, we 
see that it is 343 QR. This time this value is 

again comparable to the equivalent variation 
344 QR. Both money amounts are positive as 
these are the amounts consumers are willing 
to pay to not have the indirect tax rate raised. 
This time consumers are worse off with this 
policy measure. That is why they are willing 
to pay to avoid it. The objective of the 
introduction of this VAT tax is to increase 
the government tax revenues, yet it has the 
opposite effect because of the shrinking 
economy and the consequent narrowing of 
the tax base. The following table shows the 
compensating and equivalent variation for 
each of the simulations in an overview:

V. CONCLUDING REMARKS

This paper is the first attempt to develop a
dynamic CGE model for the economy of 
Qatar. A consistent database, in the form of 
an aggregate social accounting matrix, has 
been constructed for the first time for Qatar
to the best of our knowledge. The model is 

Table 6: Levels of wealth in base run and percentage change with 
respect to base run for the three experiments (in QR).

Simulation  Level of 
wealth  

 Percentage change of 
wealth with respect to base 

run
Base run   102,561         -
Increase in the oil price       108,645 5.93
Decrease import tariff rate   105,073 2.45
Increase indirect tax rate   102,188 -0.36

 

Table 7: Compensating and equivalent variation for each of the simulations 
in Qatari Riyal.

Simulation Compensating variation 
Equivalent variation

Compensating 
variation

Equivalent 
variation

Increase in the oil price -4,779 -4,724
Decrease import tariff rate -2,415 -2,415

Increase indirect tax rate 343 344
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calibrated based on the data from the SAM 
and then it is used to simulate some policy 
experiments that are relevant for the present 
and the future of the Qatar economy. The 
first policy experiment is one where the
world price of oil increases. The second one 
is trade liberation policy, which is simulated 
by the reduction of import tariff. The third 
one is economic diversification, which is
simulated by the introduction of a value 
added tax. The model results indicate that 
the oil price increase and the import tariff 
reduction both have a favorable impact 
on the economy and wealth. The latter 
measured by the present value of all future 
per capita consumption. On the other hand, 
the introduction of the VAT has adverse 
impact on wealth. As the aim of the VAT 
was to make the governments less dependent 
on oil, it turns out that the VAT decreases 
the tax base as it leads to the shrinking of 

the economy and, overall, the government 
collects even less taxes.

 The current model can be extended in 
various directions to study several issues 
that are pertinent to the Qatar economy. One 
possible extension is to include imported 
intermediate and capital goods. A second 
possible extension is to disaggregate labor 
into different skill levels and/or make a 
distinction between expatriates and Qatar 
nationals. Also, the exploitation of the finite
exhaustible resource oil could be modeled 
explicitly and then the government behavior, 
which aims at making the Qatar economy 
less dependent on oil, could be studied. The 
current model has only one sector; another 
extension would be to consider more 
sectors to captures each sectorʼs specific
characteristics. 



Vol. 13
No. 2

Vol. 13
No. 2

REFERENCES

Andersen, L. and R. Faris (2002). Natural gas and income distribution in Bolivia. 
Andean Competitiveness Project Working Papers.

Annabi, N. and T. Rajhi (2001). Dynamics of trade liberalization: An intertemporal 
com-putable general equilibrium model applied to Tunisia. Paper presented at 
the EcoMod Conference 2001 in Brussels.

Brooke, A., D. Kendrick, A. Meeraus, and R. Raman (1998). Gams; A User s̓ Guide. 
San Francisco: The Scientific Press.

Bugarin, M., R. de Goes Ellery Jr., V. Silva, and M. Muinhos (2003). Steady state 
analysis of an open economy general equilibrium model for Brazil. Department 
of Economics Working Paper 290. University of Brasilia.

Devarajan, S. and S. Go (1998). The simplest dynamic general-equilibrium model of 
an open economy. Journal of Policy Modeling 20 (6), 677–714.

Diao, X., E.Yeldan, and T. Roe (1998). A simple dynamic applied general equilibrium 
model of a small open economy: Transitional dynamics and trade policy. 
Journal of economic development 23 (1), 77–101.

Feraboli, O. (2003). A dynamic analysis of Jordan s̓ trade liberalization. Paper 
presented at the EcoMod conference 2003 in Istanbul .

Hassanain, K. (2002). A CGE model for the UAE. Paper presented at ”The third 
annual research conference” at Al Ain University, UAE. April 30th - May 1st 
2002 

Jean-Marc, P. (2006). The use of CGE models for the trade policies analysis and 
their impact on poverty: criticisms and proposals for improvements Model. 
Working Paper No. 9602, CEDERS, University of Economics, Aix-Marseille 
II.

Mabugu, R. (2003). Fiscal policy design in South Africa: An intertemporal CGE 
model with perfect foresight. Mimeo university of Pretoria.

Mai, Y., P. Adams, M. Fan, R. Li and Z. Zheng (2005). Modelling the Potential 
Benefits of an Australia-China Free Trade Agreement. Working Paper No. G-
153, October 2005. Centre for Policy Studies, Monash University. 

Mai, Y. and P. Adams (2005). Trade Liberalization Scenarios for Wool under an 
Australia-China Free Trade Agreement. Working Paper No. G-156, October 
2005. Centre for Policy Studies, Monash University.

Mercenier, J. and P. Michel (1994a). A criterion for time aggregation in intertemporal 
dynamic models. Mathematical Programming 64, 179–197.



Vol. 13
No. 2

Vol. 13
No. 2

Mercenier, J. and P. Michel (1994b). Discrete-time-finite horizon approximation
of infinite horizon optimization problems with steady-state invariance. 
Econometrica 3, 635–656.

Piazolo, D. (1999). Quantifying the consequences of Poland s̓ membership in the 
European Union. Paper presented at European Trade Study Group Inaugural 
Conference, Rotterdam, 24-26 September 1999 .

Raihan, S. (2004). Dynamics of trade liberalisation: An inter-temporal computable 
general equilibrium model applied to Bangladesh. Mimeo, University of 
Manchester.

Short Bio of Dr. Nico Vellinga
Dr. Nico Vellinga works as an economist/researcher at the Economic Policy Research 
Unit at Zayed University in Dubai, UAE. He combines experience in the field of software
development, database development, and economic modeling. Prior to coming to Dubai 
he worked in The Netherlands as a knowledge analyst for Cap Gemini in Utrecht, and 
as a researcher/system developer at EIM Business and Policy Research in Zoetermeer. 
In Dubai he started working at Dubai Chamber of Commerce and Industry as a senior 
statistical researcher at the data management and research department. Part of his task was 
conducting economic research, but his main task was to set up a data management center. 
Dr. Nico received a Ph.D. from Tilburg University in The Netherlands and the subject 
of his thesis was the interaction between economic growth and environmental care. He 
developed economic growth models with environmental issues and analysed the short-
term behaviour of these models using the software tool GAMS. Dr. Nico has a masterʼs 
degree in quantitative general economics from Groningen University in The Netherlands 
and a bachelor degree in electrical engineering from Rijkshogeschool Groningen in The 
Netherlands.

Short Bio of Dr. Eisa Abdelgalil
Dr. Eisa Abdelgalil is a senior economist at Data Management and Research Department, 
Dubai Chamber of Commerce and Industry, United Arab Emirates. He holds a B.Sc. in 
economics from University of Khartoum in Sudan, an M.A. in Economics of Development 
from the Institute of Social Studies in The Hague, and a Ph.D. in economics from Erasmus 
University Rotterdam, The Netherlands. His research interests cover the fields of growth
economics, development economics, environmental and natural resource economics. His 
geographical region of interest is the Middle East in particular and developing countries 
in general. His work has appeared in the Journal of Policy Modeling, the Journal of 
Environment, Development and Sustainability, and the Journal of Socio-Economic 
Planning Sciences.



Vol. 13
No. 2

Vol. 13
No. 2

A
pp

en
di

x:
 S

A
M

 fo
r 

Q
at

ar

Ta
bl

e 
8:

 A
ct

ua
l S

A
M

 fo
r 

Q
at

ar
 in

 2
00

3.

 
  

 P
ro

du
ct

io
n 

In
co

m
e 

C
re

at
io

n
In

co
m

e 
di

st
rib

ut
io

n
In

st
itu

tio
ns

 

 
  

 Firms      

 Wages  

 Capital income

 Labour income

 Government subsidies

 Government taxes

 Households 

 Capital 

 Government 

 ROW current

 ROW capital

 Total

Pr
od

uc
tio

n 
  

 F
irm

s  
   

   
  

28
,9

90
   

   
   

   
  

   
   

   
   

  
    

    
    

  
     

     
    

    
    

    
  

14
,7

01
30

,6
54

14
,5

58
52

,8
52

    
    

    
  

14
1,

75
6

In
co

m
e 

C
re

at
io

n  
  W

ag
es

   
   

   
 

15
,9

26
   

   
   

   
  

   
   

   
   

  
    

    
    

  
     

     
    

    
    

    
  

    
    

    
  

    
    

    
  

    
    

    
  

    
    

    
  

    
    

    
  

15
,9

26
 C

ap
ita

l i
nc

om
e 

69
,7

84
   

   
   

   
  

   
   

   
   

  
    

    
    

  
     

     
    

    
    

    
  

    
    

    
  

    
    

    
  

    
    

    
  

    
    

    
  

    
    

    
  

69
,7

84

In
co

m
e 

D
is

tri
bu

tio
n 

   
  

 H
ou

se
ho

ld
s  

   
   

   
   

   
  

10
,5

99
61

,9
77

    
    

    
  

     
     

    
    

    
    

  
    

    
    

  
    

    
    

  
6,

46
1

    
    

    
  

    
    

    
  

79
,0

37
 G

ov
er

nm
en

t s
ub

si
di

es
  

-5
8

   
   

   
   

  
   

   
   

   
  

    
    

    
  

     
     

    
    

    
    

  
    

    
    

  
    

    
    

  
    

    
    

  
    

    
    

  
    

    
    

  
-5

8
 G

ov
er

nm
en

t t
ax

es
53

2
   

   
   

   
  

   
   

   
   

  
26

,4
81

     
     

    
    

    
    

  
22

46
22

0
    

    
    

  
27

,1
02

In
st

itu
tio

ns
 

 H
ou

se
ho

ld
s  

   
   

   
   

   
  

   
   

   
   

  
   

   
   

   
  

52
,5

56
     

     
    

    
    

    
  

    
    

    
  

    
    

    
  

    
    

    
  

    
    

    
  

    
    

    
  

52
,5

56
 C

ap
ita

l  
   

   
   

   
   

   
  

   
   

   
   

  
7,

80
7

    
    

    
  

     
     

    
    

    
    

  
37

,8
33

    
    

    
  

6,
00

3
    

    
    

  
    

    
    

  
51

,6
43

 G
ov

er
nm

en
t  

   
   

   
   

   
  

   
   

   
   

  
   

   
   

   
  

    
    

    
  

-5
8

27
,1

02
    

    
    

  
    

    
    

  
    

    
    

  
    

    
    

  
    

    
    

  
27

,0
44

 R
O

W
 c

ur
re

nt
   

 
26

,5
82

-5
,3

27
   

   
   

   
  

    
    

    
  

     
     

    
    

    
    

  
    

    
    

  
    

    
    

  
    

    
    

  
    

    
    

  
20

,9
43

52
,8

52
 R

O
W

 c
ap

ita
l  

  
   

   
   

   
  

   
   

   
   

  
   

   
   

   
  

    
    

    
  

     
     

    
    

    
    

  
    

    
    

  
20

,9
43

    
    

    
  

    
    

    
  

    
    

    
  

20
,9

43

To
ta

l  
   

   
   

   
   

   
   

 
14

1,
75

6
15

,9
26

69
,7

84
79

,0
37

-5
8

27
,1

02
52

,5
56

51
,6

43
27

,0
44

52
,8

52
20

,9
43

 





Vol. 13
No. 2

Vol. 13
No. 2

LONG MEMORY IN STOCK RETURNS: EVIDENCE FROM 
THE DHAKA STOCK EXCHANGE

MD. SHIBLEY SADIQUE
mssadique@yahoo.com

hibley_sadique@buseco.monash.edu.a

ZUBAIR AHMED SHIMON

ABSTRACT

This study examines the long memory property in the weekly return series and its certain 
transformations of the Dhaka Stock Exchange over the period of January 1989 to January 
2004. Well-known methods for detecting the long memory property of a time series such as 
the classical rescaled range (originally developed by Hurst, 1951) and its modified version
propounded by Lo (1991) are used. Empirical results obtained in this study suggest statistically 
significant but weak evidence of long memory for weekly stock returns at levels. But for
nonlinear transformations of return, such as the absolute and squared returns, the series 
show strong and significant long memory. The finding that above mentioned transformations
of return series contain long memory supports the claim made by Taylor (1986) and Ding et 
al. (1993).

I. INTRODUCTION

The main objective of this study is to examine 
the presence of long memory in the weekly 
stock returns of the Dhaka Stock Exchange, 
the prime stock market of Bangladesh. Well-
known methods for detecting the presence 
of long memory in a time series, such as, 
the classical rescaled range (originally 
developed by Hurst, 1951) and its modified
version propounded by Lo (1991) are used. 
In addition, as the transformations of an 
IID process should have short-memory, 
this study also intends to test long memory 
property of certain transformation of returns 
such as  and absolute returns, .

Empirical evidence support that financial

time series possess long memory property 
(see, for example, Goetzman, 1993; Cheung, 
1993; Lee and Robinson, 1996; Barkolus 
and Baum, 1996; and Baillie, 1996). The 
evidence that asset returns are negatively 
correlated over the long run (Fama and 
French, 1988; Poterba and Summers, 1988; 
Lo and MacKinlay, 1988) supports long 
term persistence in stock returns. Empirical 
evidence also support that nonlinear 
transformations of asset returns, , such as 
squared returns, , absolute returns, , 
and , where value of “ ” is close to 1, 
show long range dependence (Taylor, 1986; 
Ding et al., 1993). Specifically, empirical
search for the presence of long memory 
property or persistence in stock returns has 
started by Greene and Felietz (1977). Using 



Vol. 13
No. 2

Vol. 13
No. 2

classical rescaled range analysis, they find
evidence of long memory dependence in the 
US stock returns. However, their empirical 
work faces severe criticism on the ground that 
the classical rescaled range analysis cannot 
distinguish the short-term dependence from 
the long-term dependence. The study by 
Ayodogan and Booth (1998) reveals that the 
classical rescaled test is sensitive to short-
term autocorrelation and non-homogeneity 
in the data.

Lo (1991) modifies the classical rescaled
range technique, making it robust to both 
autocorrelation and heteroskedasticity in 
the data. Following Loʼs work, several 
researchers have used modified rescaled
range analysis and obtained the results 
similar to those of Lo (see, for example, 
Cheung et al., 1993; Ambros et al., 1993; 
and Mills, 1993; Hiemstra and Jones 1996; 
Sadique and Silvapulle,2001). Hiemstra and 
Jones (1996) apply the modified rescaled
range to the daily return series of 1952 
common stock. Using the asymptotic and 
bootstrapped critical values, they obtain 
weak evidence of long memory in returns 
of few stocks. They provide evidence that 
Loʼs rescaled range analysis is sensitive 
to the choice of autocovariance truncation 
lags, to the moment condition failure and 
to the survivorship bias. Sadique and 
Silvapulle (2001) use a battery of tests 
(including traditional and modified rescaled
range analysis) to identify the long memory 
property in the weekly stock returns of 
seven countries (Japan, Korea, Malaysia, 
Singapore, Australia, New Zealand and the 
USA). Their study shows that stock returns 
of New Zealand and of Korea are long-range 
dependent whereas other market returns do 
not show any systematic presence of long 
memory. 

In financial markets, autocorrelation and
variance of returns depend on the speed 
with which traders  ̓incorporate information 
into stock prices. Despite receiving the same 
information at the same time, two investors 
can reach opposite conclusions about its 
likely effects on prices (Kurz, 1994). Kurze 
notes that neither investor is irrational but 
one might be proven wrong. His empirical 
study shows that accumulation of these 
mistakes generates endogenous uncertainty, 
which causes more than two-third of the 
variability in stock returns. In real markets, 
often traders may change their opinions 
or forecasts as a function of those of other 
traders. 

Due to their uncertainty about true state of 
the economy, market participants like to 
herd. If some traders forecast an increase 
in the price of an asset and others follow, 
resulting demand will drive the price up and 
thus confirming the prediction. However,
the opposite case may bring the market 
price to its previous level. Such switching 
back and forth of market price makes it path 
dependent, that is, history does count in 
shaping future trading strategies and inject 
long memory into asset prices. Moreover, 
feedback traders, whether positive (buying 
after price increase) or negative (buying after 
price decrease), are the sources of persistent 
change in asset prices (Cutler et al., 1990). 
Such predictable behavior of market traders 
is considered as a reason for the presence of 
non-periodic cycles in asset prices (Kaen 
and Rosenman, 1986).

The theoretical explanation given above 
for the presence of long memory in stock 
returns is almost similar to that we see in the 
Dhaka Stock Exchange (DSE, hereafter). 
Small and naïve investors often show herd 
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like behavior and are not responsive to the 
arrival of new and relevant information. 
This limitation allows some traders to 
create disguised demand simply through 
their transactions. Speculative attacks, price 
manipulation by company owners, absence 
of proper government control, and political 
instability have almost turned the DSE into a 
wrong barometer of the countryʼs economic 
condition.

However, despite these limitations, we 
cannot deny the potential role of the DSE 
in the countryʼs development. Moreover, 
as an emerging market, DSE provides 
foreign investors a great opportunity of 
risk diversification (Bailey and Stulz,
1990; Classens, 1995). Therefore, the 
characterization of dynamic behavior of 
returns of the DSE, a less developed and 
small equity market, is important not only 
for the investors but also for the policy 
makers. The motivation of this study comes 
from this fact and also from the fact that the 
DSE has never been examined for long term 
dependence in its stock returns. In addition, 
conclusions of tests of efficient market
hypotheses or stock market rationality also 
depend on the presence or absence of long 
memory in the stock return series (Lo and 
MacKinlay, 1999)

The remaining study is organized as 
follows. Section 2 gives a description of 
common models for modeling long memory 
property of a time series, traditional and 
modified rescaled range analysis, as well
as the methods to use them in testing long 
memory. A description of the data used in 
this study, their statistical properties and 
the analysis of empirical results constitute 
Section 3. Finally, Section 4 concludes the 
study. 

II.  ANALYSIS METHODOLOGY

This section starts with a brief introduction 
to popular long memory models followed 
by a brief introduction to the classical 
and modified rescaled range analysis, the
methods used in this study to identify long 
memory property of the DSE weekly returns 
and of its nonlinear transformations.

a.  Long Memory Models
Time series models such as the Fractional 
Gaussian Noise (FGN, hereafter) and 
Fractionally Integrated Autoregressive 
Moving Average (ARFIMA, hereafter) are 
suitable for modeling long memory property 
of a series. This is because the increments 
of these processes are stationary and their 
autocorrelation functions decay at an 
algebraic rate less than one (Beran, 1994).
The FGN was introduced by Mandelbrot and 
Van Nees (1968) and has been widely used 
to model strongly dependent geophysical 
phenomena. The FGN model for a time 
series,      , can be specified in terms of
three parameters the mean, variance and the 
memory parameter, , with 

Mean, 

Variance  
and, theoretical autocorrelation function, 

                                                      , where 
 satisfies

The index  (often called as self-similarity 
parameter) in this context, measures the 
intensity of long memory. The FGN is a 
unique Gaussian sequence with the property 
that its partial sums has the probability 
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distribution same as that of the original 
series (known as self-similarity).

Granger and Joyoux (1980) and Hosking 

(1981) proposed the ARFIMA model as 

an alternative to the FGN to model the 

long memory property of a time series. A 

time series, , can be expressed as an 

ARFIMA  process defined as,

                                          ,  where  and  

are autoregressive and moving average 

polynomials in , respectively, and  is 

the backward shift operator defined as,

 

The values of the fractional integration 

parameter, “ ”, lies in between  and . 

The ARFIMA model becomes interesting 
for . In particular,  
becomes stationary and shows long-range 
dependence for . 

In sum, the slowly decaying autocorrelations 
of a long memory process are captured by 
the fractional integration parameter “ ” 
of an ARFIMA model. The long memory 
parameter  in the FGN and “ ” in the 
ARFIMA model are related to each other as 

. However, one important 
distinction between these competing time 
series model is that the FGN has the property 
of self-similarity, which the ARFIMA 
models do not possess.

b.  The Rescaled Range Method

The rescaled range statistic (hereafter RS) 
is the range of partial sums of deviations 
of a time series from its mean, rescaled by 

its standard deviation. The traditional RS is 
defined as:

 (1)

In (1),              represent the return series, 

denote the sample mean and standard 
deviation, respectively. The first term in
the brackets in (1) is the maximum (over ) 
of partial sums of the first  deviations 
of ʼs from the sample mean and is 
always non-negative. The second term in 
brackets in (1) is the minimum (over ) 
of the same sequence of partial sums and 
is always non-positive. The difference 
between the two quantities, known as range, 
is naturally always non-negative; hence
 . The classical RS method does not 
have an asymptotic distribution theory, so 
that one can explicitly test the null hypothesis 
of short memory. Thus, the significance
of point estimates that  or  
rests on the subjective assessments.

The modified version of the RS method
(hereafter, MRS) introduced by Lo (1991) 
can demarcate the long-range dependence 
from the short-range dependence in a time 
series (for more detail, see. Campbell et al. 
1997; Lo and MacKinlay, 1999). The major 
improvement of the MRS method over the 
traditional RS is in the denominator of (1). 
In order to capture short-range dependence 
more accurately, this estimator includes 
autocovariances along with the variances of 
the partial sums. Specifically, Lo considered

 as the return series under the null 
hypothesis as:

 (2)
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In (2), “ ” is a fixed parameter and  is 
a zero mean random variable. Accordingly, 
the return series can be considered as a 
short memory process if we fail to reject 
the null hypothesis of short memory. 
Moreover,  satisfies some conditions
as restrictions on the maximum degree of 
dependence and heterogeneity allowable in 
the data. Loʼs modification of RS method
was accomplished by the following statistic 

, where:

 (3)

The estimator  is defined as
follows:
 (4)

In (4), , by allowing  to increase 
with the number of observations, , at a 
rate ,               ,    the denominator of 

 is adjusted appropriately for general 
forms of short-range dependence. Lo points 
out that  will be nonzero if the 
series is short-term dependent. Normalizing 
the statistic  by the square root of the 
number of observations, Lo derives the 
MRS test statistic defined as follows:

 [5]

The test statistic, , has the probability 
distribution with mean                    , and 
the variance                     . On the basis 
of the ability of the MRS test to detect long 
run persistence, Lo provides critical values 
at different, generally accepted significance
levels (Lo, 1991; Table II; page 1288). 

III. DATA AND EMPIRICAL
    RESULTS

This section describes the data and analyzes 
the statistical properties of the DSE return 
series in detail.1 After identifying the basic 
statistical characteristics of the series, it 
discusses and analyzes the results of the 
classical and modified rescaled range
methods.

a. Data Description

The data used in this study consists of 
786 weekly observations of all share DSE 
price index from the first week of January
1989 to the last week of January 2004. The 
weekly DSE price index series is collected 
from various issues of the DSE monthly 
bulletin, national dailies and, also from the 
DSE computer files. Specifically, in this
study, weekly stock return is defined as the
logarithmic ratio of this weekʼs closing-
price to closing-price of previous week. If 
closing price for a week is not available (due 
to non-trading, or government holidays) 
then previous weekʼs closing price is used 
instead as this weekʼs price (this happens 
only rarely). Weekly share price data is used 
because one can have many data points than 
monthly or yearly series and at the same can 
avoid market microstructure effect present 
in daily observations. Stock returns used 
in this study are nominal only, and do not 
take into account the effects of dividends, 
inflation and exchange rates.

b.  Statistical Properties of the 
      Weekly DSE Returns

The all share DSE price index is plotted 
in Figure 1 against time (in weeks). The 
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plot indicates that the price series is 
approximately stationary and does not have 
any significant trend.2 

The DSE weekly return series looks 
apparently random and mean reverting as it 
returns to the mean very often (Figure 2).

Table 1 reports the descriptive statistical 

properties of the DSE return series. Firstly, 
the overall mean return is positive for 
the DSE stocks. A test with the null 
hypothesis that average weekly returns 
are zero suggests that the null cannot be 
rejected although at any usual statistical 
level of significance. This means that the
buy-and-hold investment strategy (or any 
other passive investment strategies) is not 
suitable over the sample period on average. 
The weekly return series has statistically 
significant positive coefficient of skewness,
which indicates that the series is skewed to 

the right. If we look at Table 1, we would 
find that the coefficient of excess kurtosis
is positive and statistically significant. In

other words, the probability 
distribution of the DSE 
weekly return series is fat 
or heavy tailed, which also 
indicates that there are some 
large outliers. As evident 
from the coefficients of
kurtosis and skewness, the 
Jarque-Bera normality test is 
highly significant indicating

that the weekly DSE return series does not 
follow standard normal distribution.

It is often useful to look at the average return 
and its variance over a year. This is because 

investors often compare the 
performance of the market 
against other investments 
over a common period of 
time, which is usually a year. 
Table 2 of this study provides 
the yearly average return and 
its standard deviation for the 
entire sample period. While 
the average returns of the DSE 
are very small, it is changing 

over time and large positive return in one 
year cancels out large negative returns in 
another year, making overall average return 
small. The standard deviation of DSE yearly 
returns is always higher than the mean over 
the sample period. From practitioners  ̓
viewpoint the risk-return profile of the
DSE indicates investors following the buy 
and hold investment strategy may not be 
compensated in terms of risk and returns.

In order to investigate the independence of 
successive log price changes, correlogram 
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Table 2: Yearly Simple Mean and Standard Deviation of the DSE 
Return Series

The overall and yearly mean returns and standard deviations 
are multiplied by 100.

Period Mean Standard Deviation
1989-2003 0.072 3.97

1989 0.278 1.044
1990 0.551 6.423
1991 0.327 2.572
1992 0.417 2.637
1993 0.112 3.415
1994 1.479 3.697
1995 0.020 1.820
1996 1.918 6.720
1997 2.089 6.382
1998 0.658 3.576
1999 0.196 1.614
2000 0.541 3.607
2001 0.489 4.482
2002 0.055 1.709
2003 0.118 2.090

of the return series in levels and transformed 
returns are plotted in Figure 3, up to a 
maximum lag of 52 weeks. The correlogram 

of the return series in level, , 
in Panel A of Figure 3 has 
distinctive shape with 1st and 
2nd order significant positive
autocorrelations followed 
by positive but insignificant
autocorrelations up to 9th 
lag. The autocorrelation 
coefficient becomes negative 
and statistically significant
again around the 20th lag, 
25th and at 41st lag. Such 
pattern is indicative of 
the presence of memory 
in the series, which can 
be predicted and can be 
exploited. However, the 
nonlinear transformation 
of an IDD process should 

also be uncorrelated. Therefore, the ACF 
of  and  should not be significantly

Table 1: Summary Statistics of Weekly DSE Returns

The sample period is from January 1989 to the last week of January 2004. Weekly price 
increments are calculated as , where  indicates price at time  
and  indicates price one period before. In row 2, 4 and 5 absolute  values reported 
in parentheses are for Mean , Skewness , and Excess kurtosis , 
respectively.  indicates significant at the 1% level and indicates significant at the 5%
level. Studentdized range is defined as

                                ,  which is the range of the expressed in units of standard deviation. For 

Mean 0.726e-03 (0.018)
Median – 0.3188e-03
Standard Deviation 0.395e-01
Skewness 1.1036 (12.64*)
Excess Kurtosis 20.6138 (118.26*)
Maximum 0.3084
Minimum – 0.3073
Normality 13871 (p-value=0.00)
Studentdized Range 15.57
No. of Observations 786
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Table 3: Results of the Ljung-Box Test Q (p)

The Ljung Box portmanteau test statistic is constructed from the first  squared autocorrelations 

as                                      . Under the null hypothesis that a series is uncorrelated, the L-B 

test statistic is asymptotically distributed as  with degrees of freedom. p-values are in 

parentheses.

Data
Series Q (10) Q (20) Q (30) Q (40) Q (50)

31.00 (0.001) 42.39 (0.002) 64.95 (0.000) 73.18 (0.001) 84.55 (0.002)

89.41 (0.000) 101.41 (0.000) 103.92 (0.000) 105.17 (0.000) 109.95 (0.000)

352.77 (0.000) 510.43 (0.000) 553.77 (0.000) 578.20 (0.000) 589.16 (0.000)

different from zero too. In order to 
illustrate this fact, correlograms of  and 

 are plotted in Panel B and C of Figure 
3. Both figures show that the squared and
absolute returns have a slowly decaying 
correlation structure. Such slow decay of 
autocorrelation functions is very clear in 
case of  in Panel C of Figure 3. 

However, the correlogram is not a very 
strong diagnostic for detecting long-range 

Panel A: Return Series Panel B: Squared Return Series

Panel C: Absolute Return Series

Figure 3: Correlogram of the Return, Squared Return and Absolute Return 
Series

The horizontal lines on the autocorrelation plots are 95% confidence band         
                    , where  is the sample size, for the sample autocorrelations given 
the null hypothesis that the data series is serially uncorrelated.
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dependence in a time series. This is because 
long memory is an asymptotic notion and 
correlogram at high lags cannot be estimated 
in a reliable way. In order to provide more 
evidence about the dependence structure of 
the successive returns, the Ljung-Box (LB) 
statistic is calculated. All the LB statistics for 

, , and  are statistically significant
at all standard significance levels (Table 3).
The results of the LB statistic again support 
our finding that the DSE return series and
its transformations do not follow a random 
walk. 

c. Analysis of Results of the Rescaled 
Range Method

In Table 4, the results of the traditional 
rescaled range (RS) and modified rescaled
range (MRS) test are reported. The first
column of the Table 4 contains results for 
lag length , that is, without any 
correction for short-run dependence in data 
series and thus is similar to the traditional 
RS analysis. The remaining columns of 
Table 4 contain the results of the MRS 
test for various lag lengths. The choice of 

 influences both actual size of the
test, , and its power,

, therefore, the 
appropriate choice of  in MRS is 
essential (see, Pagan, 1996). However, 
there is no final and foolproof formula for
the choice of truncation lag  and several 
rule of thumbs are used. Such rule of thumbs 
include                                                     where  
indicates integer part and  is the sample 
size. Often this choice is made on the basis of 
Andrewʼs (1991) data dependent formula:

where  denotes the integer part of 
 and  is the estimated first-order

autocorrelation coefficient of the data series.
In this study, we have used all options for 
truncation lag determination given above 
and, also calculated MRS statistics for some 
predetermined lag lengths, such as 7, 12, 15, 
20, and 25. 

It is well evident that the value of the 
truncation lag  influences the value of the
MRS statistic (Teverovsky et al. 1998 and; 
Pagan, 1996). The results of the RS and 
MRS test indicate statistically significant
persistence in DSE weekly returns, but only 
up to 5th lag. However, MRS results show 
that beyond the 5th lag, such persistence in 
the series disappears. On the other hand, the 
value of the RS and MRS test statistics for 
the transformed return series (squared and 
absolute return series) are all statistically 
significant throughout all lags considered in
this study. Two major findings of this study
are worth noting here:
(a) The long memory property is uniformly 

stronger in absolute than in squared 
returns and squared returns has long 
memory property greater than the 
returns in levels. That is, , and 

 which confirms the finding of Ding et
al., (1993) and, Taylor (1986).

(b) The strength of statistical significance
of the MRS test statistic is highly 
dependent on the choice of number 
of lag values included to calculate the 
short-term dependence in the data, 
which is in agreement of Teverovsky et 
al. (1998) and Pagan (1996).
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Table 4: Results of the Rescaled Range Analysis

 and  denote the classical and modified rescaled range statistics respectively. *, **, and *** indicate
significant at the 1%, 5% and 10% level, respectively, for rejection of the short memory null hypothesis. The 99%,
95%, and 90% intervals are [0. 721, 2.098], [0.809, 1.862] and [0.861, 1.747] respectively [Lo (1991), Page, 1288, 
Table II]. Bias (%) is computed using the formula 

and indicates bias of the classical rescaled range statistic in the presence of short-range dependence. For the series, 
Andrew s̓ optimal lag length , for the series  optimal lag length , and for the series  optimal lag 
length                . Using the rule of thumbs, we obtain 3 optimal lag lengths, 28, 8, and 5. Predetermined lag lengths 
used are 7, 12, 20 and 25.

Data 
Series

q = 0 q = 4 q = 5 q = 7 q = 8 q = 10 q = 12 q = 15 q = 20 q = 25 q = 28

2.122** 1.813*** 1.779*** 1.718 1.694 1.6529 1.628 1.603 1.560 1.570 1.587

% Bias ------ (17.06) (19.28) (23.52) (25.20) (28.38) (30.31) (32.41) (35.97) (35.15) (33.72)

5.899* 4.459* 4.331* 4.136* 4.041* 3.8729* 3.718* 3.537* 3.315* 3.141* 3.053*

% Bias ----- (32.29) (36.22) (42.64) (45.97) (52.32) (58.64) (66.76) (77.93) (87.83) (93.21)

14.917* 8.721* 8.1555* 7.322* 6.988* 6.434* 5.990* 5.483* 4.884* 4.459* 4.258*

% Bias ----- (71.06) (82.94) (103.72) (113.45) (131.84) (149.02) (172.04) (205.43) (234.48) (250.35)

IV. CONCLUSION

In this study, we have investigated the long 
memory property of weekly stock returns 
of the Dhaka Stock Exchange (DSE) using 
two popular methods for detecting long 
memory in the data. The first one is the
traditional original rescaled range analysis 
(RS) proposed by Hurst (1951) and the other 
one is its improved version propounded by 
Lo (1991) known as the modified rescaled
range analysis (MRS). The tests applied 
here can be considered as a test of weaker 
version of the efficient market hypothesis,
where the best forecast of todayʼs stock price 
is yesterdayʼs price. Using the RS and MRS 
tests, this study finds statistically significant
but weak evidence of long memory in the 
DSE weekly stock return series. In addition 

to the return series at level, , this study 
also finds that certain transformations of

, e.g., the absolute return, , and 
the squared return,  show statistically 
significant and strong evidence of long
memory. The finding that above mentioned
transformations of return series contain long 
memory supports the claim made by Taylor 
(1986), Ding et al., (1993) and is indicative 
of long memory in return volatility.

Previous study such as Sadique and 
Chowdhury (2001) has found that stock 
price dependence of the DSE index varies 
over time and with the volume of trade. One 
possibility of this is that increase in volume 
of trade does indicate that more information 
is arriving in the market. This increase in 
information causes uncertainty and trading 
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at disequilibrium prices. This results in a 
competence-difficulty (C-D) gap defined as
the gap between the investors  ̓competence 
in analyzing complex information (see, for 
detail, Heiner, 1983; Kaen and Rosenman, 
1986). Consequently, instant dissemination 
of information is not possible as predicted 
by the EMH; rather the market absorbs 
relevant new information in phases. The 
practical implication for the presence of 
long memory in market return is that the 
market participants can devise rules (such 
higher order moving average) to earn extra 
profits. That is, active fund management
techniques become attractive in presence of 
long memory in returns. However, whether 
this inefficiency can be exploited by market
participants is an empirical question. Second, 
long memory in stock returns may increase 
its volatility and thus increase the riskiness 

of portfolio investment opportunities. 
This study suggests a well-defined public
regulation of financial institutions and
markets to achieve informational efficiency
of the DSE. However, identification of what
type of regulation is suitable is an area of 
further research.

A number of statistical techniques are 
available to identify long memory property 
of a time series (see, Beran, 1994; Baillie, 
1996). This study has only considered 
two related and most popular statistical 
techniques to identify long memory property 
of weekly DSE stock returns. This can be 
considered as a limitation of this study. 
Direct estimation of particular parametric 
model would surely provide better evidence 
on the long memory property of a series 
(e.g., see, Beran, 1994).

1  For a brief description of Dhaka Stock Exchange, please see Basher et al. (2003).

2 The Phillips-Perron (PP) test shows that although the price series is not level stationary, it is first difference
stationary. The PP test statistic for first differenced series with constant but no trend is –18.78 (asymptotic
critical value at 1% level of significance is –3.43). Whereas the PP test statistic for first differenced series with
constant and trend is –18.77 (asymptotic critical value at 1% level of significance is –3.96)
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I. INTRODUCTION 

Sudden and sharp capital inflow reversals
have been a key feature of recent emerging 
market crises. While short-term flows have
been mostly volatile and unwanted, long-
term capital flows such as foreign direct
investment (FDI), which tend to be more 
stable, are increasingly desirable (Lipsey 
2001). In addition to the 
volatility factor, there 
are many other essential 
motivations as to why 
developing economies 
are interested in attracting 
FDI; like  beside being 
an additional financial
resource, the transfer of 
intangible assets such as 
technology, know-how 
and technical skills, is 

widely accepted as being the most important 
motivations.

Given this importance, FDI as a source of 
capital in the developing world has increased 
considerably over the past two decades -see 
Figure 1- as a reflection of the improvements
in the local investment perceived by 
investor, on account of the adoption by 

THE CONTAGION “DISEASE” THAT AFFECTS 
FOREIGN DIRECT INVESTMENT

 IN THE MENA COUNTRIES

NOJOUD S. HABASH
nojouda@yahoo.com

ABSTRACT

This paper aims to analyze the dynamic relationship between foreign direct investment FDI 
and different kinds of risks in the MENA countries, using the vector autoregressive technique 
on the country level for 11 MENA countries during the period 1980-2003. Despite the fact 
that, the macroeconomic performance and the political (in) stability are important issues 
in determining the location of FDI, the findings indicate that the cultural environment is
also having its special effects on this theme. These results should attract the attention of 
policymakers; since the results reveal that: it is neither the economical risk nor the political 
risk that mostly perform threats and shy away FDI from the MENA countries (as usually 
point to), but it is a contagion “disease” that is called the cultural risk.

Source: World Bank (2006).

Figure 1
Net Foreign Direct Investment to the Developing Countries, 
1985-2005 (billion of  US$)
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many countries of sound macroeconomic 
and structural reform measures (Chan and 
Gemayel, 2004). 

Mainly, this tremendous increase in FDI is 
undoubtedly related to the globalization of 

the world economy and the integration of 
the financial markets, however, despite this
fact; overall FDI to the MENA region was 
scant during this period (see Table 1).

In many instances a rational explanation can 
be found, as in countries facing conflicts.
However, in many other cases such an 
observation is confusing, as one would 
expect multinational companies to take 
advantage of the low production costs in 
the MENA region. Many observers such as 
Eid and Paua (2002) and Onyeiwu (2003) 
among others have argued that the capacity 
of many MENA countries to attract FDI has 
so far been principally determined by the 
existence of natural resources, as in the case 
of Kuwait, Qatar and Saudi Arabia.

This paper is motivated by the fact that, 
despite large increases in FDI in emerging 
markets since the 1980s, the MENA region 
share was dismal, while net FDI inflows as a
percentage of GDP has grown by an average 
of six fold between 1985 and 2004 in most 
of the other regions, whilst of MENA has 
stagnated during that period (see Table 1).

The reminder of the paper is organized 
as follows: section two briefly presents
a theoretical analysis on the relationship 
between foreign direct investment inflows
and different kinds of risks in the MENA 
counties; section three elucidates the 

eexperimental Design (methodology) and 
describes the variables and their sources. 
Section four illustrates the empirical results. 
Section five presents a discussion of the
results and finally section six conclude the
paper.

II. THEORETICAL ANALYSIS

Historically, countries in the MENA region 
have a higher level of instability associated 
with investment risk relative to DCs. In some 
cases a rational explanation can be found 
as, for example, for countries experiencing 
conflict like Algeria and Sudan; which their
very difficult internal conflict is a major
impediment to any investment (Garibaldi, et 
al., 2002). This fact is supported by Lucas 
(1990), when he argues that the reason why 
multinational companies continue to produce 
in high-cost developed countries is because 
among other factors, these countries are 
considered to be politically stable, whereas, 
investments in many “low-cost” countries, 
by contrast, are exposed to political risk.
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Many empirical studies such as Hawkins 
and Lockwood (2001), and Janeba (2002) 
among others have concluded that political 
(in) stability was found to have an impact 
on the inflow of FDI. Same result can be
said regarding the other MENA countries 
(Alessandrini, 2000; Sadik and Bolbol, 2003; 
Onyeiwu, 2003; Mellahi, et al., 2003).

However, in many other cases such an 
observation is confusing, especially in 
countries whose their political situation 
is stable, and yet they suffer from a low 
level of FDI. In other words, while a stable 
political environment is desirable, it is not 
a sufficient condition for attracting FDI; as
one would expect multinational companies 
to take advantage of the low production costs 
in the MENA region, other would expect the 
capacity for the MENA countries to attract 

FDI has so far been principally determined 
by the existence of natural resources 
(Chan Gemayel, 2004), but despite these 
expectations the results are still below the 
par. 

According to UNCTAD (2002), FDI to the 
MENA countries recorded a longer decline 
of 33% dropping in 2002, from $6.7 billion 
in 2001 to $4.5 billion in 2002, which 

accounted for almost 2.8% of total FDI inflow
in the DCs. First reason for that is the serious 
internal/ regional political instability facing 
major MENA countries (Algeria, Lebanon, 
Syria, Libya, Palestine, Iraq and Sudan) 
manage to affect their international relations 
(Eid and Paua, 2003). Second reason is that 
the MENA countries are characterized of 
institutional instability and predictability 
(Ngowi, 2001), which cause a reduction in 
the investorʼs confidence, pose obstacles
to sustained FDI flows, and complicate the
economic development of these countries. 
That even hosts countries that suffer from 
such problems and at the same time possess 
abundant natural resources, how further 
incentives they may provide, they are still 
considered to be political unstable countries 
(Ana, 1997). Third reason is the fact that 
the macroeconomic environment in several 

MENA countries is still characterized by 
constraints such -see Table 2-, in a way that 
makes maintaining macroeconomic stability 
is a big challenge for many MENA countries 
(Iqbal, 2001).

One could believe that such weaknesses 
do explain why politically stable countries 
in the MENA region suffer from a high 
level of uncertainly that make them receive 

 

Table 2
Economic environment constraints in DCs as well as in the MENA countries

(Development financing). 
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a tiny share of FDI in compare with other 
politically unstable countries. The fourth 
reason has been given by Alessandrini 
(2000) in his analysis of the FDI in the 
Mediterranean Region, he argues that the 
authorization regimes, with the exception 
of Israel and Lebanon, still lack automatism 
and transport procedures which is something 
not preferable for the foreign investors 
(although some improvements have been 
undertaken in Algeria, Jordan, Palestine and 
Morocco).

Certainly, the environment climate, 
macroeconomic performance and the 
political (in) stability are important issues in 
determining the location of FDI. However, 
the cultural environment (communications, 
religions, values and ideologies, and social 
structure) has also special importance in 
multinational business. The importance of 
understanding the cultures of countries in 
which a multinational company operates 
– as well as similarities and differences 
among those cultures – becomes clear 
when we look at the multitude of modern 
managerʼs blunders in multinational 
business (Miroshnik, 2002).

Management practices that are suited for their 
own culture environment may bring about 
undesirable, perhaps terrible, consequences 
in another culture. For example, problems 
result when managers  ̓ export marketing 
campaigns developed in one country 
without adapting them to another country. 
For instance; Muslim people will never 
eat any food if it is packed in a box with 
a picture of any naked human. In addition, 
cultural diversity causes problems when the 
organization must reach a single agreement. 
For instance; negotiations between Japanese 
and Arabic people are very difficult, because
of the big differences in the decision-making 
and the legal system. Japanese never say 
“no”, it is very impolite in their opinion, but 

it does not mean that they agree, so they will 
say, “yes, we are absolutely disagreeing”. 
However, for the Arabs, if the partner says 
“yes”, it is the time to celebrate the success. 
To avoid such problems: either the 
multinationals choose a location where the 
physical distance is shorter and cultural 
barriers are easily overcome (Galan and 
Benito, 2001), for example, the gravity 
model used by Gao (2005) shows that the 
huge amount of FDI inflow from Taiwan,
Singapore and Hong Kong to China is 
mainly due to the cultural ties and geography 
closeness between them. Or it can allocate 
in a far distance place; where the foreign 
investor choose to have a partnership from 
appropriate local business to help him deal 
with the national culture difference (Pan and 
Chi, 1999). Otherwise, to work alone; where 
in this case the modern managers must 
understand the core concept of the culture. To 
ignore cultural differences is unproductive, 
however; judging cultural differences as 
good or bad can lead to inappropriate, 
racist, sexist, and ethnocentric behaviors 
(Hanson, 1999), while, recognizing cultural 
differences does not (Adler, 1983a; 1983b). 

This paper extends the limited empirical 
literature on the risks that affects FDI 
inflows to the MENA countries, by
answering the following question on the 
country level, which is the main dominant 
risk (economical, political, and cultural risk) 
that affects FDI inflows? And what is the
dynamic relationship between FDI inflows
and these risks? 

III. EXPERIMENTAL DESIGN 

The use of vector autoregressive VAR 
model is to investigate the simultaneous 
interactions of dominant risks and FDI 
inflows. The VAR technique as applied to
a simultaneous equation system, estimates 
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unrestricted reduced form equations with 
uniform sets of the lagged dependent 
variables of each equation as regressors. 
Because this approach sets no restrictions on 
the structural relationships of the economic 
variables, it avoids mis- specification
problems. The VAR methodology is suitable 
when variables within the model are highly 
autocorrelated. Furthermore, the VAR 
approach enables us to analyze the speed of 
information transmission among variables 
in the system, which would provide insight 
into the dynamic nature of the interactions 
between FDI inflows and three kinds of
risks for each country.

The VAR model can be expressed in its 
standard form as:

                               (1)

Where FDI(t) is a 4x1 column vector of FDI 
flows and three kinds of risks (inflation rate,
logarithm political risk index and logarithm 
corruption index) in time t. C is a 4x1 
column vector of constant terms, A(k) is a 
4x4 matrix of Coefficients such that the (i,
j)th component of A(k) measures the direct 
effect that a change in the ith variable has 
upon the jth variable after k periods.

In particular, the ith component of e(t) is the 
innovation of the ith variable that cannot 
be predicted from the past values of other 
values in the system. e(t) is a 4x1 column 
vector of innovations such that , 

 

Thus, the innovations, e(t), are serially 
uncorrelated but can be contemporaneously 
correlated. To analyze the dynamics of 
the system, we trace out the systemʼs 
moving average representation which may 
provide additional insight into the dynamic 
interactions among the variables in the VAR 

model. For more information regarding 
the VAR technique see Sims (1980). 

Moreover, the VAR requires the determination 
of the appropriate lag structure in the system. 
The choose of the lag structure based on 
the Akaike Information Criterion (AIC) in 
conjunction with analyzing the estimated 
modelʼs residuals, so they do not exhibit any 
significant autocorrelation.

a. Data Sources
The “raw” data set for this study includes the 
whole population of Middle East and North 
Africa Countries; which accounts for 19 
countries. However, the actual estimation of 
the model has removed two countries of Iraq 
and Palestine, since the war on the first one
and the occupation on the second one cause 
unavailability of data. With this restriction 
and missing country observations, the 
sample abates to 17 countries for the period 
1980-2003.

Data sources are obtained from two sources, 
the main part is from the World Development 
Indicators published by the World Bank and 
the second source is from the International 
Country Risk Guide / ICRG. Unfortunately, 
the time series of FDI inflows as a percentage
of GDP for 6 countries (Kuwait, Lebanon, 
Libya, Qatar, UAE, and Yemen) are short, 
and therefore we could not run the VAR on 
them, that reduce sample to 11 countries 
only.

b. Description of the Variables
Net FDI Inflows as Percentage of GDP
(FDI/GDP)
The Net FDI inflows (FDI/GDP), is the
sum of (net) equity of capital, reinvestment 
of earnings, other long-term capital, and 
short term-capital as shown in the balance 
of payment. The net FDI inflows is used
rather than FDI stock, because data on 
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capital stock are not comprehensive, and 
are expressed in book values without any 
adjustment for inflation and exchange rate
variations. Beside that the use of net FDI 
inflows as percentage of GDP is to avoid
the possibility of having a nonstationary 
endogenous variable in the regression, and 
to control for the size of the country which 
naturally affects the level FDI observed by 
each country - it quite misleading to compare 
countries in term of FDI flows without
referring to their respective economic size -. 
The World Development Indicators are the 
sources of this variable.

Inflation Rate
Inflation rate is a key indicator of fiscal and
monetary policies of a country; the stability 
of the price level is particularly important 
for the process of economic decision 
taking, which requires that prices perform 
their usual information function and that 
their changes remain predictable (Kamar 
and Bakarzhieve, 2002).  If we take the 
MENA economies as an example, most of 
them experienced a general deceleration in 
inflation as a result of prudent monetary and
fiscal policies. Generally, tightened demand
management policies and in some countries 
exchange rate corrections, helped to reduce 
external current account deficits. But despite
this deceleration in inflation, it seems that the
group of MENA countries adopting floating
exchange rates registered higher inflation
rates than the pegged group (like Jordan 
and other Gulf Cooperation Countries). As 
in year 2000, Sudan and Yemen (adopting a 
floating exchange rate regime) registered the
highest inflation rats in the region (10% and
9%, respectively) compared to an average of 
0.4% inflation rate in the Gulf Cooperation
Countries (Karam, 2001). 

This explains one of the reasons why FDI 
inflow –for example- in the Gulf Cooperation
Countries is higher than in Yemen. According 
to Froot and Stei (1991) and Makki and 
Somwatu (2004), a lower inflation rate
should mean a better climate for investment, 
trade and therefore, economic growth, 
which has been supported by Apergis and 
Katrakilidis, (1998) when they argue that 
inflation and inflation uncertainty are found
to affect FDI negatively. These facts could 
explain the use of inflation rate as a suitable
proxy for macroeconomic stability. Also 
the World Development Indicators are the 
sources of this variable.

Corruption Index
Cultural differences are reflected in the
formal governance structures, laws, and 
practices, as well as in the more informal, 
undocumented contracting practices 
of the market, all of which impact firm
transactions (Kostova and Zaheer, 1999). 
The foreign firm must not only obtain
a thorough understanding of the formal 
government structures that dictate the firmʼs
external market relationships, the firm must
also understand the informal practices that 
facilitate, impede, or correspond with the 
formal processes. One significant example
of informal practices involves the level of 
corruption in the external environment; as a 
part from raising the cost of doing business, 
corruption slows down the process of 
obtaining the business permits necessary 
for operating in the host country (Onyeiwu, 
2000). Beside that, when a country has a 
higher level of corruption (which is the case 
in most of the DCs as well as in the MENA 
countries) there are more covert practices 
about which the foreign firm is not likely to
be fully knowledgeable than for a foreign 
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firm in another country with a low level of
corruption. 

Erlich and Lui (1999) argue that corruption 
appears to be higher in poorer countries 
than in countries with stronger economies, 
but occurs in virtually all economies. The 
DCs is a good example here; although the 
overall investment climate in the DCs have 
changed for better, but still corruption, 
bureaucratic red tape and duplication, exist 
and manage successfully to deter country. 
Indeed, an understanding of how FDI and 
uncertainty relate to corruption can aid 
policy developers in both governmental and 
private enterprise settings. For example, 
if a manger at a multinational firm that is
considering a potential market is aware 
that market has pattern of high corruption 
followed by massive influx of FDI, certain
procedures and protocols for dealing with 
local contacts may need to be adjusted 
depending on current economic situation 
(Robertson and Watson, 2004). 

Political risk index
The aim of the political risk rating is to 
provide a means of assessing the political 
stability of the countries covered by ICRG 
on a comparable basis. This is done by 
assigning risk points to a pre-set group of 
factors, termed political risk components, 
such as government Stability, socioeconomic 
conditions, military in politics, law and 
order, etc. According to ICRG a political 
risk rating of 0.0% to 49.9% indicates a 
very high risk; 50.0% to 59.9% high risk; 
60.0% to 69.9% moderate risk; 70.0% to 
79.9% low risk; and 80.0% or more very 
low risk. The sign of this index is expected 
to be negative.

IV. RESULTS 

a. Variance Decomposition
The variance decomposition analysis 
measures the percentage of forecast error 
of a variable that is explained by another 
variable. It indicates the relative impact 
that one variable has upon another variable 
within the VAR system. The variance 
decomposition enables us to assess the 
economic significance of these impacts as
the percentage of the forecast error for a 
variable sum to one. The orthogonalization 
procedure of the VAR system decomposes 
the forecast error variance; the component 
that measures the fraction in FDI explained 
by innovations in each of the three risks.

Table 3 provides the variance decomposition 
of the 2-, 4-, and 6- year ahead forecast 
errors of each variable, accounted by 
innovations in each four variables. The 
results indicate that all the risks are pretty 
exogenous –but not very strongly- in the 
sense that the percentage of innovations 
with respect to FDI does not exceed 84% - 
in the case of Oman- (noting that this result 
is supported by the previous finding; that a
considerable interaction exists among the 
oil and non-oil countries). The percentage of 
risk explanatory power as indicated by the 
“all” column is very strong, reaching 99% 
at times. 

Though the degree of influence differs
across countries, Table 3 shows that (for 
example) FDI in Algeria influences all the
three risks and accounts for between 0.32% 
and 13.62% of the forecast error variance 
of these risks. Whereas, FDI in Saudi 
Arabia influences all risks and accounts for
between 4.04% and 44.66% of the forecast 



Vol. 13
No. 2

Vol. 13
No. 2

error variance of these risks. But since the 
main aim here is to measure the percentage 
of forecast error of FDI that is explained by 
risks, the concentration will be on the first
three rows. At the end of year four, all the 
risks collectively explain only 3.21% of 
the fluctuations in FDI inflows in Morocco,
whereas, these risks explain 42.96% of the 
fluctuations in FDI inflows in Sudan.

The results also indicate that there is 
a dominant risk that influences FDI
inflows in each country and links their
interdependence. Political risk influences
FDI inflows in four out of eleven countries
(Algeria, Iran, Jordan, and Tunisia). For 
Algeria; this risk performs 87% of all risks 
(15.43 out of 17.68) that causes fluctuation
in FDI inflows, while it accounts for 72% in

Table  3

2 96.46 1.30 0.00 2.24 3.54
4 89.43 2.22 0.02 8.32 10.57
6 82.32 2.21 0.03 15.43 17.68
2 0.32 98.54 0.32 0.82 1.46

Algeria 4 0.64 92.15 1.75 5.46 7.85
6 2.53 80.70 3.17 13.61 19.30
2 7.09 2.18 90.62 0.11 9.38
4 11.15 1.23 86.54 1.08 13.46
6 13.62 1.06 82.28 3.04 17.72
2 1.81 0.09 84.37 13.73 86.27
4 2.61 0.21 83.45 13.73 86.27
6 2.87 0.40 82.85 13.88 86.12

2 74.15 5.24 14.29 6.32 25.85
4 63.80 5.66 22.99 7.55 36.20
6 50.71 4.11 37.57 7.60 49.29
2 18.52 50.66 24.56 6.25 49.34

Bahrain 4 19.66 37.27 38.91 4.16 62.73
6 25.25 27.45 35.83 11.47 72.55
2 15.24 4.62 79.64 0.50 20.36
4 29.81 5.84 54.96 9.39 45.04
6 44.20 4.07 26.65 25.08 73.35
2 15.46 29.83 8.21 46.50 53.50
4 18.10 34.79 7.27 39.84 60.16
6 23.10 28.64 14.42 33.84 66.16

2 98.49 0.05 0.14 1.32 1.51
4 88.18 7.92 2.49 1.41 11.82
6 85.45 10.03 3.11 1.42 14.55
2 30.62 58.40 6.87 4.11 41.60

Egypt 4 22.74 63.80 6.25 7.21 36.20
6 21.29 57.53 15.41 5.77 42.47
2 0.38 0.77 98.15 0.70 1.85
4 15.32 4.80 76.43 3.45 23.57
6 12.95 10.85 64.03 12.17 35.97
2 2.29 8.39 40.38 48.94 51.06
4 2.45 8.93 41.34 47.28 52.72
6 3.26 8.61 42.50 45.64 54.36

2 93.19 0.13 1.14 5.55 6.81
4 92.47 1.05 1.34 5.14 7.53
6 89.80 1.52 1.38 7.30 10.20
2 17.97 73.91 2.26 5.86 26.09

Iran 4 11.77 32.25 6.99 48.99 67.75
6 6.18 25.74 12.15 55.93 74.26
2 3.55 3.89 91.74 0.82 8.26
4 28.92 4.28 64.51 2.28 35.49
6 43.11 3.33 44.10 9.46 55.90
2 3.17 2.70 67.28 26.85 73.15
4 33.13 2.02 46.47 18.38 81.62
6 52.12 2.01 33.07 12.80 87.20

FDI 

Inflows

Inflation  

Rate

Corruption

Political 

Risk 

FDI 

Inflows

Inflation  

Rate

Corruption

Political 

Risk 

FDI 

Inflows

Inflation  

Rate

Corruption

Political 

Risk 

FDI 

Inflows

Inflation  

Rate

Corruption

Political 

Risk 

Variance Decomposition of forecast error of FDI flows for each country

By Innovation in

Country
Horizon 
(years )

FDI     
Inflows

Inflation  
Rate

Corruption
Political    

Risk 
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Entries in each cell are the perecntage of forecast error variance of the variable in the first column explained by the 
variable in the first row
Entries in the "All" column denote the total percentage of forecast error variance of the variable in the first column 
explained by all other variables.       
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the case of Jordan (20.69 out of 28.76) and 
Iran (7.3 out of 10.2), respectively.

Five countries from the sample under 
examination (Bahrain, Oman Morocco, 
Sudan, and Syria), their FDI inflows
influenced by corruption risk; since it
performs 95% and 85% of all the risks that 
cause fluctuation in FDI inflows in Syria and
Oman, respectively. Finally, the inflation
risk influences FDI inflows in two out of the

eleven countries (Egypt, and Saudi Arabia), 
where it performs 90% off all risks that 
influence FDI in Saudi Arabia  and 69% in
Egypt.

b. Impulse responses of FDI to 
shocks in risks
The estimated impulse responses of the VAR 
system offer an additional way of examining 
how FDI inflows respond to innovations
generated by each of the three risks. Tables 

Table 3 Continued

Entries in each cell are the perecntage of forecast error variance of the variable in the first column explained by the 
variable in the first row
Entries in the "All" column denote the total percentage of forecast error variance of the variable in the first column 
explained by all other variables.       
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4 and Figure 2 summarize the impulse 
responses of FDI to Cholesky one standard 
deviation unit shock in inflation, corruption,
and political risk for each country. 

Starting with Algeria, its FDI inflows react
positively to a shock originated in political 
risk, and this reaction is increasing with 
time (1.785 for period 10 years). However, 
FDI react negatively to a shock generated 
in inflation, and this reaction taper off very
slowly with time horizon. As for Bahrain, 
there is unclearness about the dominant risk 
that affects FDI inflows, but it seems that
corruption risk can be characterized to be 
a dominant risk; knowing that FDI reacts 
positively to a shock in corruption and 
inflation but it reacts negatively to a shock in
political risk. While it is obvious for Egypt 
that economical risk plays a dominant role; 
since inflation has the most effect on FDI,
whereas, FDI reacts negatively to a shock 
in corruption.

In the case of Iran, it is not clear which is 
the dominant risk, however there are some 
indicators that political risk relatively plays 
significant role in affecting FDI. The same
results can be implemented for Jordan; 
that FDI has persistent reaction to shocks 
generated from political risk. In addition, 
FDI in Jordan reacts effectively to shocks 
originated in corruption. While in Morocco, 
cultural risk finds to play a dominant role
in affecting FDI; since corruption (the proxy 
for cultural risk) has the major influence in
affecting FDI. 

Oman shows different picture in the reaction 
duration of FDI to shocks in different kinds 
of risks. FDI starts reacting to shocks 
generated in inflation from the fifth year,
while it takes FDI three years to start reacting 

to shocks originated in both corruption and 
political risk. Given that the shock in the 
corruption has the most effect on FDI is an 
indication that in of Oman, cultural risk can 
be considered the dominant risk that affects 
FDI flows.

This is not the case for Saudi Arabia; results 
in Table 4 show that the most react of FDI 
goes toward shocks originated in both 
inflation and corruption. While the way of
FDI reaction to corruption risk increasing 
with time horizons, whilst for inflation, it
seems that this reaction taper off slowly 
with time horizon. Concerning political risk, 
it is obvious that it plays a marginal role in 
affecting FDI there. 

In the case of Sudan, corruption risk stands 
the first among other risks that affect FDI
inflows, one can find that the impulse
responses remaining as high as -3.488 
followed by inflation 1.799 at the end of
tenth year. The impulse responses of FDI in 
Syria indicate that the shocks of corruption 
risk has the most effect on FDI among other 
risks; since FDI in general shows a slow 
and persistence process in responding to 
corruptionʼs shocks, indicating that cultural 
risk is the dominant risk in Syria. 

Finally, the impulse responses to FDI in 
Tunisia indicate that corruption and political 
risks affecting FDI in general more than 
inflation; since the reaction of FDI in this
country to shocks in corruption and political 
characterized to be persistent, and remain as 
high as 1.224 and 1.19 respectively at the 
end of tenth year.

In sum, despite the different magnitude of 
the variance decomposition and the impulse 
responses values of FDI inflows in the



Vol. 13
No. 2

Vol. 13
No. 2

Sa
ud

i A
ra

bi
a

O
m

an

T
un

is
ia



Vol. 13
No. 2

Vol. 13
No. 2

Fi
gu

re
 2

 



Vol. 13
No. 2

Vol. 13
No. 2

Fi
gu

re
 2

 C
on

tin
ue

d



Vol. 13
No. 2

Vol. 13
No. 2

MENA countries, some observations can be 
made from Tables 3 and 4:
1- Cultural risk plays a dominant role 

among the other risks that affect FDI in 
the MENA countries on the country level. 
According to the impulse responses, in 6 
out of 11 countries (Bahrain, Oman, Saudi 
Arabia, Morocco, Sudan, and Syria), 
cultural risk found to be dominant risk. 
Where this result has been supported by 
the variance decomposition, except that 
cultural risk influences FDI fluctuations
in 5 out from 11 countries (Bahrain, 
Oman, Morocco, Sudan, and Syria).  

2- Subsidizing the countries into two 
regions (oil and non-oil countries), the 
variance decomposition indicates that 
for the oil countries both political and 
corruption risks manage to be at the 
same level as dominant risks affecting 
FDI. Political risk affects FDI inflows
in 2 out of 5 oil-countries (Algeria and 
Iran), and corruption affects FDI inflows
also in 2 out of 5 oil countries (Bahrain 
and Oman), whereas, corruption risk is a 
dominant risk that affects FDI flows in
3 out of 6 non-oil countries (Morocco, 
Sudan, and Syria). The impulse responses 
analysis manages to give a clearer 
picture; where cultural risk appears to be 
the dominant risk that causes fluctuations
in FDI inflows in the two regions. 3 out
of 5 oil countries (Bahrain, Oman, and 
Saudi Arabia) and also in 3 out of 6 
non-oil countries (Morocco, Sudan, and 
Syria), so it can be said that cultural risk 
is the dominant risk for oil and non-oil 
countries.

3- In general, FDI inflows show a slow and
persistence process in reacting to the 
shocks originated from different risk, 
especially for political risk. Since both 
of the impulse responses and variance 
decomposition agreed that political risk 

is the second dominant risk that affects 4 
out of 11 countries (Algeria, Iran, Jordan, 
and Tunisia).

4- Economical risk found to be the least 
risk that affects FDI on the country base. 
economical risk in Egypt (represented 
by inflation risk) has a dominant effect
on FDI according to impulse responses, 
whereas, it has that kind of effect on FDI 
inflows on only two countries (Saudi
Arabia and Egypt) according to the 
variance decomposition analysis.

V. DISCUSSION 

This paper tried to explore the most 
dominant risk that affects FDI inflows, and
therefore discourage foreign investors from 
investing in the MENA countries. Taking 
the country characteristics into account, the 
chosen risks have been analyzed on FDI 
inflows for each country individually using
the vector autoregressive technique. Results 
from both the variance decomposition and 
impulse responses analysis indicate that 
the cultural risk found to be the dominant 
risk that affects FDI inflows, and then it is
followed immediately by the political risk 
as the second dominant risk.

The economical risk stands to be the least 
risk that affects FDI in the MENA countries, 
despite the existence of such risk, foreign 
investors may not give it a great deal of 
interest. It seems that the availability of 
natural resources generally in the Middle 
East countries, the reasonability of human 
costs, the importance of their geographic 
and strategic location, and the international 
political and economical agreements, 
have managed to eliminate the power of 
economical problems in the calculations of 
foreign investors. 
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Regarding types of FDI in the MENA 
region, the majority of FDI are exports 
oriented not market oriented or an efficient
one, and in some cases this investment could 
be inefficient or welfare-reducing or even
causes environment pollution. This means 
that profits through exporting may be the
main and only aim of the foreign investor 
not the benefits of the host countryʼs market.
For achieving this goal, foreign investors 
follow their way in dealing with the Arabic 
economical problems, for example they rely 
more on their home country in financing their
investments, as a way to avoid bureaucratic 
administrative procedures, exchange rates, 
and inflation rates that are widely exist in
the MENA economics (Sadik and Bolbol, 
2001). Hence it seems that there is a hidden 
risk behind the weakness flow of market and
efficient seeking FDI in the region.

The empirical results of this study may shed 
the light on this hidden risk; which is not the 
famous risk that usually pointed to and called 
“political risk”, it is the cultural risk that 
approves to be the hidden and dominant risk 
that affecting FDI decision in the MENA in 
general. The following facts may give some 
explanations for this phenomenon:

1. The disappointing feelings of the Arab 
civilians toward their governments. 
Despite being in possession of massive 
oil and mineral wealth, the region has 
seen its average standard of living decline 
in relation to the rest of the world. The 
per capita income in the Arabic countries 
has only grown at an annual rate of 0.5% 
over the last 25 years, by contrast Eastern 
Asian economies, despite some political 
instability, economic cycles and financial
crisis, managed a growth rate of 4.1%. 

Today, the combined GDP in all Arabic 
countries is less than half of Spain.

2.  The high level of corruption on both 
the governmental and the legislation 
institutions have deeply hurt the 
economical structure; that many of the 
reforms were poorly thought through 
or feel victim to the an inefficient
administration and corruption. This 
has pushed the civilians to look for 
alternatives to their governments.

3. The intensive efforts of the Western 
countries presented by United States in 
imposing the democratic process in the 
Middle East countries (the New Middle 
East Model), through stimulating their 
kind of democracy (like elections, 
human rights, and woman rights), and 
force it on the Middle East countries 
without considering and caring of the 
Middle Eastʼs cultural characteristics 
and religion standings, the failure of the 
American democratic experiment in Iraq 
can be a good example for that. 

4. The cultural differences between Western 
and Eastern countries, especially the 
Western misunderstanding to Islamic 
religion basics have unfortunately 
played a great part in increasing the 
gap between the two civilizations. For 
example, what is called in the Western 
countries “freedom of speech and press” 
is crossing the red lines and steeping on 
the “religion fundamentals” according to 
the Eastern definition. For example the
Denmark press freedom on 2005-2006 
caused great humiliation to the Islamic 
religion, which raised the political tension 
between Arabic countries and Europe 
and pushed the former to economically 
break the Denmark products.

5. The wide existence of sectarianism 
movements in the Middle East countries 
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(such as Shiite, Kurdish, and Sonah), 
that predominant on the national identity, 
as in the case of Iraq, Iran, Saudi Arabia, 
Syria, and Lebanon have also pushed the 
civilians to search for alternative to solve 
this problem.

6. The high level of masculine in the 
Middle East countries. It is known that 
the masculine values assertiveness, 
aggressiveness, and materialism tend 
to associate with higher degree of 
corruption than do the feminine values; 
which tend to be social (Hofstede, 1997). 
For example, in Saudi Arabia (the most 
Middle East country that attracts FDI) 
women do not have any political rights 
and are excluded from any decision 
making in any aspect in the country.

7. The above facts have managed to raise 
the Islamic movements as a way of 
expressing the inside anger. The present 
and the future indications are toward the 
increase of the Islamic movements and 
raise their role in the Arabic parliaments 
as in Egypt, and even reaching the 
government chair as in Iran and 
Palestine 

8. As soon as the Western countries have 
manage to spread their kind of democracy 
on the Middle East through elections, the 
Arabs have immediately responded and 
took advantage of the first democratic
opportunity and went to what is called 
“punishment elections” by electing the 
Islamic groups. This may be not because 
civilians believe their ideologies but 
because such groups were the only parts 
who are wearing the costume of change. 
In other words the Arabs have used the 
democratic elections as a punishment 
tool for their governments, sectarianism 
movements, and the West regime.   

VI. CONCLUSIONS 

It can be concluded that the above aspects 
among others have expanded the grey 
area between the cultural and the political 
risks in the Middle Eastern countries, and 
it seems that cultural risk leads to political 
risk especially that in some cases both of the 
risks are taking the same level in affecting 
FDI decision (as approved by the variance 
decomposition result). Cultural risk in the 
past was not playing a major role in the 
foreign investorʼs calculations, but the 
present and future indications are suggesting 
the predominance of cultural risk on other 
kind of risks. According to the UNDP 
(2002) cultural risks seems to be the reason 
for the fact that MENA countries attracted 
less than 1% of global FDI and only 4% of 
FDI directed to the DCs. 

Practical experiences approved the ability 
of foreign investors to deal with political 
and economical risks as long as their risk-
adjustment rate of return is high as in the 
case of Ghana (Mmieh and Frimpong, 2004). 
But when it comes to the cultural threats that 
are expanding, foreign investors need to 
reconsider well their motives in investment 
strategies in the Middle East before starting 
with the practical movements - regardless 
what is the targeted country-. 

The future signs also hint that cultural risk is a 
contagion “disease” that could be extremely 
spread in all the MENA countries, this may 
remove the shadow from the mysterious 
phenomenon exists in some of the MENA 
countries that despite they are characterized 
with political stability (like Oman, Qatar, 
Morocco, and Yemen) or with economical 
stability (like Bahrain and Kuwait), they 
suffer from a fragile FDI inflows.
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ABSTRACT

The paper examines different forms of money demand functions and derives reduced form 
equations relating exchange rate with monetary and real fundamentals of two economies the 
currencies of which are being related. The paper tries to determine Indian Rupee-U.S. dollar 
exchange rate for the period spanning 1971 to 2004.The study also analyses the models 
separately for pre liberalization and post liberalization periods using Ordinary Least Square 
(OLS) in simple linear and partial adjustment frameworks. The empirical findings support
the partial adjustment model for both the periods. But after liberalization, the naïve static 
form of the models has been found to perform better so far as the sign and significance of the
parameters is concerned. Structural break is indicated in the exchange rate movements the 
breaking point being the year of liberalization - 1991. 

The adverse sign of relative real output is because of externalization and supports  growth 
theory of exchange rate which states that, with rise in growth rate, the income has depreciating 
effect on currency. As a policy this can be matched with a choice of competitive technology 
which makes export of high value goods competitive so as to compensate for importisation 
of real output. 

The relative money supply and interest rate differential are significant determinants in
corresponding models, therefore, the study indicates that there should be monetary policy 
coordination between India and U.S. to stabilize the rupee-$ exchange rate. The significance
of inflation rate differential implies that domestically inflation rate targeting may be adopted
in conjunction with other policies. Recent rise in rupee value is because of intense capital 
flow to stock market which has put pressure on rupee.

I. INTRODUCTION  
 
The idea of monetary approach to exchange 
rate determination has its roots in money 
market equilibrium. In this approach, the 
currency is looked as an asset. As per this 
approach, exchange rate is determined 
just as the price of common stock [Mussa 

(1979)]. In other words, the equilibrium 
exchange rate is determined at a level at 
which the market as a whole is willing to 
hold the given stock of asset dominated in 
different currencies i.e. when the market 
forces of their demand and supply are 
equal. This approach concentrates on the 
mechanism through which the exchange 
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rate eliminates the incipient capital flows,
including adjustment in real money balances 
through exchange rate induced price level 
variation and adjustment in nominal interest 
rate through changes in the expected rate of 
exchange rate depreciation.

The monetary approach assumes that: the 
demand for money is a stable function of 
limited number of economic aggregates, 
and in the absence of transportation cost 
and trade restrictions, the law of one price 
will hold instantaneously all the time (i.e. 
flexibility of prices assumed).

II. REVIEW OF  LITERATURE  
     AND EVOLUTION OF 
     EXCHANGE RATE 
     MODELS

The literature on flexi-price modeling has
developed over last thirty five years. In
literature, every study has used equilibrium 
of money market as the starting point and 
equates demand for money to supply of 
money. The monetary approach to exchange 
rate determination starts with the writings of 
Gustav Cassel in the period 1919-30. It was 
promoted by Robert Mundell (1968) and 
Johnson (1972). The monetary approach 
had a revival in the early and mid- 1970ʼs 
as documented in the collection by Frenkel 
(1978). In this period, rational expectations 
were fully integrated into the theory. Before 
the mid- 1970ʼs, the stock based monetary 
approach can be seen as a precursor to the 
more general portfolio approach. Monetary 
approach is a special case we get by assuming 
perfect capital mobility and an exogeneous 
money supply.

Frenkelʼs (1976) study consists of the 
doctorinal aspects as well as the empirical 

evidence of the monetary approach to 
the exchange rate and probably it is the 
best expository study in this area. He 
provided theoritical explanation for various 
determinants of exchange rate. Bilson (1978) 
examined the empirical validity of a simple 
asset market model for deutsche /pound 
exchange rate during 1970-1977 and found 
that the actual behaviour of the deutsche/
pound rate during the period since 1970 is 
broadly consistent with the predictions of 
the monetary model. He also argued that 
the monetary model may be useful in the 
analysis of short-run behaviour and as a 
guide to the intervention policy. 

Woo (1985) studied monetary approach to 
exchange rate determination, ascertaining 
that a money demand function with a partial 
adjustment mechanism had more empirical 
support than a money demand function which 
assumed instantaneous stock adjustment. 
Boothe and Poloz (1988) conducted a study 
to investigate the importance of monetary 
model of exchange rate determination 
given by Frenkel (1979) by allowing the 
unrestricted dynamics and taking care of 
the shift in demand for money due to the 
financial innovations and developments. He
tested for the Canada-U.S. exchange rate 
by using simulation technique and found 
a strong evidence in form of generalized 
model but found that the adjustment for shift 
in official money supply data has only minor
implications. 

Ahking (1987) re-investigated the monetary 
exchange rate model using the dollar/
pound exchange rate in the 1920ʼs. He was 
motivated by the serious doubts arising in 
the findings of earlier studies. According to
Ahking, the doubts arouse mainly because 
the implications of the monetary exchange 
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rate model were not adequately tested in 
the existing work. Moreover, there is a 
presumption that the failure of the monetary 
exchange rate model in 1970ʼs and 1980ʼs 
was due to the special events such as real 
shocks that affected PPP and the instability 
of the U.S. money demand function. His 
findings raised serious doubts about the
validity of the simple monetary model, 
even during 1920ʼs. MacDonald and Taylor 
(1991) re-examined the monetary approach 
to exchange rate determination for the three 
key currencies of Germany, Japan and the 
U.K. with the flexible exchange rate regime.
They used the multivariate cointegration 
technique and found that the unrestricted 
monetary model is a valid framework 
for analyzing the long run exchange rate. 
MacDonald and Taylor (1993) again 
re-examined the monetary approach to 
exchange rate determination, using monthly 
data on the deutsche-mark- U.S. dollar 
exchange rate and found that the monetary 
model is valid as a long run equilibrium 
condition. Choudhry and Lawler (1997) also 
examined the validity of the monetary model 
of exchange rate determination by applying 
the Johansen Juselius (1990) cointegration 
technique for the Canada-U.S. exchange rate 
over the period of Canadian float of 1950-62.
They found the model as explaining the long 
run equilibrium relationship. They also used 
the error correction model and noted that in 
short run the exchange rate has a tendency 
to revert towards the long run equilibrium 
value determined by the long run model. 
Miyakoshi (2000) applied monetary models 
of exchange rate determination to Korean 
data and used Johenson Juselius (1992) 
procedure to find out cointegrating vector
and asserts that the test indicated at least one 
cointegrating vector indicating that flexi-
price model will have long run validity and 

said that the result were in contrast to the 
findings by Baillie and Selover (1987) and
Meese (1987). 

Moersch and Nautz (2001) in their study gave 
an alternative to the widely used reduced 
form test of monetary model of exchange 
rate determination. They showed that the 
reduced form approach to monetary model 
has some problems like, it rests on various 
parameter restrictions which can be easily 
avoided by estimating the long run money 
demand function separately. The resultant 
ʻstructural  ̓ forecast equation which they 
gave, allows an economic interpretation of 
the various elements affecting the exchange 
rate in the monetary model. Tawadros (2001) 
using Johansen Juselius (1992) cointegration 
methodology for Australian dollar vs. U.S. 
dollar found that an unrestricted dynamic 
monetary model outperforms the random 
walk model at all the forecasting horizons 
with the degree of improvement increasing 
as the forecasting horizon increases. Rapach 
and Wohar (2002) re-examined the monetary 
model for 14 industrialised countries using 
annual data from late nineteenth century to 
early twentieth century, with the help of OLS 
regression and Johansen (1988) multivariate 
maximum likelihood procedure. The authors 
found considerable support for simple form 
of monetary model in the long run. Seth 
and Panwar (2002) tested the empirical 
validity of reduced form monetary model 
and compared with random walk model 
for Indian rupee/US $ exchange rate during 
the period 1971:1 to 2000:4 and found that 
during the whole sample period, the dynamic 
monetary model works better whereas in the 
pre and post liberalization periods, the static 
form of the model works better on the basis 
of forecasting performance. Hwang (2003) 
estimated Dorbnusch-Frankel sticky price 
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model for US $/Canadian dollar exchange 
rate during the period Jan. 1980 to Dec. 
2000, using Johansen – Jusaelius (1990) 
cointegration method and compared the 
forecasting performance of the models on 
the basis of root mean square error (RMSE). 
He concluded that the random walk model 
forecasts are better than the structural model 
forecasts. Seth and Panwar (2003) tested 
restricted and unrestricted form of monetary 
model for Indian rupee/US $ exchange rate 
for the period 1971 to 1999, using OLS 
regression and found that the unrestricted 
from of monetary model is better than 
restricted from for forecasting exchange rate. 
Chang (2004) tested random walk model 
for five developed countries for the period
7th August 1974 to 30th Dec. 1998 and 
observed that the random walk hypothesis is 
rejected only for Japanese Yen and it might 
be because of intervention policy of Bank 
of Japan. Ehrmann and Fratzcher (2005) 
examined US $/Euro exchange rate for the 
period 1993 to 2003. the authors examined 
news effect on exchange rate using 
weighted least square procedure and found 
that the news about the fundamentals have a 
significant effect on exchange rate. Seth and
Panwar (2006) tested four different forms 
of flexi-price monetary model for Indian
rupee/US $ exchange rate for the period 
1971 to 2004, using OLS and compared the 
models on the basis of sign, significance,
variation explained and short run and logn 
run elasticities. They found that the partial 
adjustment models work better than the 
naïve models. Islam and Hasan (2006) tested 
the validity of monetary model of exchange 
rate determination for dollar-yen exchange 
rate by using Johansen and Juselius (1992) 
cointegration procedure. The study found a 
long run relationship between the exchange 

rate and the monetary variables. They also 
found that the forecasting performance 
of the monetary model based on error 
correction model outperforms the random 
walk model. 

Already stated that the theory assumes stable 
demand functions in the two economies but 
different economists have given different 
demand functions for money under different 
assumptions therefore different researchers 
have used different specifications for the
flexi-price exchange rate models.  This
paper examines two important theories of 
money market equilibrium for obtaining 
specifications for the determination of
exchange rate. 

(a) Neo-Classical Money Demand Function 
And Exchange Rate

There are two models based on this money 
demand function: (i) Current Account 
Model, and (ii) Capital Account Model. The 
models have been derived as follows:

(i) Current Account Model
The neo-classical demand function for 
money is given as: 
              
                (2.1)

i.e. real money demand is directly related 
to real output and inversely related to 
interest rate. Here, M = nominal domestic 
money supply, P = domestic price level, Y 
= domestic real income, α is the elasticity 
with respect to income, r is the domestic 
interest rate, β is the semi- elasticity of 
money demand with respect to interest rate.
In equilibrium, we have 
Md = Ms  = M, where Ms is assumed to be 
autonomous. 
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Taking log on both sides after replacing Md 
with M, we can write equation (2.1) as:
m = p +  αy -  βr  + a  (2.2)
where except ʻrʼ, the other small letters are 
the natural logarithm of the  corresponding 
variables.

Similarly assuming same elasticities and 
semi-elasticities, the foreign money market 
equilibrium condition can be given as:
m* =  p* + αy* - βr* +  a  (2.3)
where  the asterisks denotes the variables 
associated with  the foreign economy.

Subtracting equation (2.3) from equation 
(2.2) and rearranging the terms, we get:
s = (m–m*) - α(y–y*) + β(r–r*)   [since PPP 
holds continuously, s = (p – p*)]. (2.4)

The above equation is generally called 
the ʻcurrent account monetary model  ̓ or 
ʻreduced form monetary modelʼ. The model 
states that increase in relative money supply 
and interest rate differential depreciates the 
domestic currency and increase in relative 
real output appreciates domestic currency.

(ii)Capital Account Monetary Model
If expectations are realised in the foreign 
exchange market then uncovered interest 
rate parity gives us: 
 s =  r  –   r*, where s is the rate of change of  
exchange rate per unit of time,so that 
s = (m – m*) – α(y – y*) + β s (2.5)
From relative PPP, we have  s = π – π *, where 
π  is the expected inflation rate. Therefore,
the above equation can be rewritten as:
s = (m – m*) – α(y – y*) + β(π – π *)      (2.6)

This is the capital account monetary model 
of exchange rate determination. The current 
account model assumes that: PPP holds 

continuously in the short run and ignores 
the synchronizing effect of interest rate on 
exchange rate. The capital account model 
assumes that IRP holds in the short run 
and ignores the synchronizing impact of 
inflation rate on exchange rate. The above
model states that the increase in relative 
money supply and interest rate differential 
depreciates domestic currency whereas the 
increase in relative real output appreciates 
domestic currency.

Quantity Theory of Money and 
Exchange Rate 
Having all the usual assumptions of quantity 
theory of money, Fisherʼs quantity theory of 
money gives us another monetary model of 
exchange rate determination. The quantity 
theory of money states that
MV = PT   (2.7)

where, V = income velocity of money, and 
T= total transactions and other variables 
have usual meaning.  In the above equation 
the right hand side i.e. PT shows the total 
volume of transactions multiplied by the 
general price level i.e. it represents the 
transaction demand for money. The left 
hand side of the equation i.e. MV is the 
effective money supply. Here, M is the 
money stock and V is the velocity. Infact 
the model represents equilibrium between 
money demand and money supply.

From the above equation, we have

   (2.8)

Since T is the total transactions undertaken 
in the economy, it can be proxied by Y, the 
real income of the economy. Taking log on 

. .

.
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both sides of equation (2.8) and replacing T 
by Y, we have
 p = m + v – y  (2.9)
where the small letters indicate the natural 
logarithmic values of the corresponding  
variables.
Similarly for the foreign economy, we have
 p* = m* + v* – y*  (2.10)
Subtracting equation (2.10) from equation 
(2.9), we get
(p – p*) = (m – m*) + (v + v*) – (y – y*) 

(2.11)
Assuming holding of absolute PPP it 
becomes
s = (m – m*)  + α(v + v*)  –  β(y – y*) 
              (2.12)

This equation gives the model for determing 
exchange rate based on quantity theory of 
money.[Euri and Resnik(2004)]. The model 
implies that with the increase in relative 
money supply and velocity of circulation, 
the domestic currency depreciates and 
with the increase in relative real output, the 
domestic currency appreciates.

III. RESEARCH 
       METHODOLGY

The above studies have used different 
methodologies which range from ordinary 
least square, autocorrelation function, 
multivariate cointegration using Grangerʼs 
cointegration technique of Johansen 
Juselius procedure. In this study, we have 
used static and dynamic models to examine 
the exchange rate movement. Ordinary least 
square method has been used for estimation 
purpose.
All the three monetary models are tested for 
three different time horizons; first during
the entire period i.e. 1971-2004, and then by 

breaking this time period into two parts, the 
breaking point being the year of liberalisation 
in the Indian economy i.e. during the pre-
liberalisation period (1971-1990) and the 
post-liberalisation period (1991-2004). 
Further, the models have been estimated 
in two different frameworks; firstly in their
naive static form and then following Woo 
(1985) and Somnath (1986), we estimated 
the models in their dynamic form i.e. the 
partial adjustment framework. In order to 
capture the effect of structural breaks, we 
have introduced dummies into the models. 
Dum 75 is introduced to capture the effect 
of oil shock and and Dum 90 to include the 
shift from implicit managed float to explicit
managed float and the effect of liberalization
process on the exchange rate behaviour over 
the decade.

The flexi-price models as given by equations
(2.4), (2.6) and (2.12) are theoritical in 
nature. Their estimatable naive static forms 
are given as:

Current account model:

s = α1 + β1 (m – m*) –γ1 (y – y*) +  λ1 (r– r *)  
+  Dum75 + Dum90 + μ1            (2.13)

Capital account model using expected 
inflation:

 s = α2 + β2 (m – m*) – γ2 (y – y*) +  λ2 (π – π *) 
+  Dum75 + Dum90 + μ2                 (2.14)

Capital account model using long run 
interest rate as proxy for expected inflation:

s = α3 + β3 (m – m*) – γ3 (y – y*) +  λ 3 (rl – rl *)  
+ Dum75 + Dum90 + μ3                 (2.15)

with H0:  βn = 1 and H1:  βn ≠ 1,  n = 1,2,3 
for the models (2.13), (2.14) and (2.15)
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 Quantity theory of money model:

s = α5 + β5 (m – m*) – γ5 (y – y*) +  λ5 (v – v *) 
+  Dum75 + Dum90 + μ5                  (2.16)

with H0:  β5 = γ5 =  λ5= 1,   and H1:  β5 ≠ 1, 
γ5 ≠ 1, and λ5 ≠ 1.

In partial adjustment framework,  if  δ  is the 
speed of adjustment, then the estimatable 
equations will be: 

Current account model:

s = α1ʼ+ β1ʼ(m – m*) – γ1ʼ(y – y*) + λ1ʼ(r – r 
*) + Dum75 + Dum90 + (1 – δ1)st-1 +  μʼ1 
             (2.17)

Capital account model using expected 
inflation:

s = α2ʼ+ β2ʼ(m – m*) – γ2ʼ(y – y*) + λ2ʼ(π – π 
*) + Dum75 + Dum90 + (1 – δ2)st-1 +  μʼ2 
               (2.18)

Capital account model using long run 
interest rate as proxy for expected inflation:

s = α3ʼ+ β3ʼ(m – m*) – γ3ʼ(y – y*) + λ3ʼ(rl – rl 
*) + Dum75 + Dum90 + (1 – δ

 3)st-1 +  μʼ3 
               (2.19)

Quantity theory of money model

s = α5ʼ+ β5ʼ(m – m*) – γ5ʼ(y – y*) +  λ5ʼ(v – v 
*) + Dum75 + Dum90 + (1 – δ 5)st-1 + μʼ5 
                  (2.20)

such that αi  ̓= αiδi, βi  ̓= βiδi, γi  ̓= γiδi, and 
λi  ̓= λiδi       where i= 1,2,3, and 5.

IV. DATA SOURCES AND
      PERIOD OF STUDY

In order to estimate the four different types 
of models i.e. the current account model, 
the capital account model and the quantity 
theory of money model as represented by 
equations (2.13), (2.14), (2.15) and (2.16) 

and the corresponding partial adjustment 
model (2.17), (2.18), (2.19) and (2.20), 
the required data on GDP, general price 
level (WPI for India and PPI for the US) 
and nominal interest rates (bank rate for 
Indian and discount rate for the US) for the 
two economies is obtained directly from 
International Financial Statistics (IFS) from 
the lines 99b, 63, and 60 respectively. For 
money supply, M1 definition of money
supply is used. The data on M1 for U.S. is 
extracted from line 59ma of IFS. The data 
on money supply for India is collected from 
Handbook of Statistics on Indian Economy 
(a publication of RBI). Since RBI supplies 
all data to IMF, therefore, the M1 definition
for India that RBI is using is consistent with 
definition of other variables used in the
study. The study is conducted for the time 
period 1971-2004, using the annual data.         

V. THE EMPIRIAL FINDING

In order to draw meaningful conclusion 
from any estimated regression equation, 
first of all, the order of integration of all
the variables considered in the regression 
equations must be ascertained. The obtained 
regression results will be meaningful when 
the order of integration of the dependent 
variable is higher or equal to the order of 
integration of the independent variables 
[Charemza (1992)]. The following table 
1 gives the order of integration of all the 
variables considered in the study for all the 
models on the basis of Dickey and Fuller 
(1979) and Phillip Perron (1989). Both the 
tests were necessary because the series of 
variables have structural breaks.

We see from the table that log of exchange 
rate is integrated of order one i.e. (1). This is 
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Table 1
Order of integration of the variables considered in the study

Variables
ADF Values 
(1971-2004)

PP Values 
(1971-
2004)

ADF 
Values 
(1971-
1990)

PP Values 
(1971-
1990)

ADF 
Values 

(1991-2004)

PP Values 
(1991-
2004)

st
-19.6957     

I(1)
-19.6957     

I(1)
-9.4153     

I(1)
-9.4153     

I(1)
-10.5256

I(1)
-10.5256     

I(1)

(m – m*) -19.1140     
I(1)

-19.1140     
I(1)

-14.4254     
I(1)

-14.4254     
I(1)

-6.8473     
I(1)

-6.8473     
I(1)

(y – y*) -28.5623    
I(1)

-28.5623     
I(1)

-16.7230     
I(1)

-16.7230     
I(1)

-11.3579     
I(1)

-11.3579     
I(1)

(r – r*) -5.0306    
I(0)

-5.0306    
I(0)

-4.4382     
I(0)

-4.4382    
I(0)

-11.6874     
I(1)

-11.6874     
I(1)

(πe – πe) -19.2156     
I(0)

-18.5673     
I(0)

-13.3103     
I(0)

-13.3103     
I(0)

-7.2944     
I(0)

-7.2944
         I(0)

(rL – rL*) -26.7509     
I(1)

-26.7509     
I(1)

-12.3192     
I(1)

-12.3192     
I(1)

-8.3644     
I(0)

-8.3644     
I(0)

(vl – vl*) -23.1338     
I(1)

-23.1338     
I(1)

-15.0596     
I(1)

-15.0596     
I(1)

-8.8109     
I(1)

-8.8109     
I(1)

*Critical values for the ADF test
For Lags= 0, and no trend, ADF value at 1% level of significance is –2.65
* these critical values are given by Kerry Patterson(2000).

the dependent variable in all the equations. 
None of the explanatory variables has order 
greater than one, therefore, the regression 
would not be spurious and provide us 
meaningful conclusions. 

For current account monetary model and 
quantity theory of money monetary model, 
we have one table each. For the capital 
account model, we have two tables. The 
first of the tables give estimates using
expected inflation and the second by using
long run interest rate as a proxy for expected 
inflation. The regression estimates of the
different models considered in the study are 
given below.

Current Account Monetary Model
The reduced form current account monetary 
model for the three spans of period was 
estimated and was found to be having 

autocorrelation problem in estimated 
errors (see appendix Table A-1). Therefore, 
the naïve static form was estimated with 
AR1 process (Cochrane-Orcutt) and the 
model having lagged dependent variable 

was estimated with maximum likelihood 
estimation procedure.

The estimated reduced form current account 
monetary model is given in table 2. If we 
look at table 2, the signs of coefficients of
relative money supply and of interest rate 
differential are proper and the coefficients
are significant at 5% level of significance
except for the period 1991-2004 (partial 
adjustment framework). The coefficients of
relative real income have adverse sign except 
for the period 1971-90 (partial adjustment 
framework) and 1991-2004 (the naive 
static model). However, the coefficients are
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insignificant at 5% level of significance. Dum
90 is significant at 5% level of significance
indicating a structural break during 1991 
i.e. the year of liberalisation. Dum 75 is 
significant during 1971-90 indicating the
impact of oil shock on exchange rate.

The analysis indicates that the monetary 
model explains the exchange rate 
movements for the whole period 1971-2004 
and for 1971-90. Although the reduced form 
monetary modeling expresses the sign of 
the coefficient of relative real income to be

negative; however the growth theory and 
the balance of payment theory of exchange 
rate determination assert the positive sign 
of the relative real income. It is well known 
that the growth rate of Indian national 
income is positively associated with imports 
(correlation = 0.98). The pressure of imports 
induces depreciation of the domestic 
currency and therefore, the coefficients
have obtained positive signs. The monetary 
reduced form model during the period 1991-
2002 does not work as well as in the other 
segment.

Table 2
Regression Results of Current Account Monetary Model (Final Estimates)

Dependent Variable : st

Independent 
Variable

(1971-2004) (1971-1990) (1991-2004)

Naïve Static 
Framework

Partial 
Adjustment 
Framework

Naive Static 
Framework

Partial 
Adjustment 
Framework

Naive 
Static 

Framework

Partial 
Adjustment 
Framework

constant -0.3217
(-0.9091)

0.1991
(0.9652)

-0.8093
(-1.6659)

-0.7359
(-1.4818)

0.3079
(0.3267)

0.6461
(0.9748)

(m-m*) 0.6427
(6.6001)*

0.1909
(2.0576)*

0.7717
(5.9494)*

0.4977
(2.6954)*

0.6415
(2.3639)*

0.2178
(0.8029)

(y-y*) 0.3521
(1.1313)

0.4141
(2.4779)*

0.1125
(0.4274)

-0.0871
(-0.3010)

-0.3497
(-0.2696)

0.2130
(0.2417)

(r-r*) 0.0227
(3.4485)*

0.0179
(4.7274)*

0.0184
(3.2036)*

0.0148
(2.9919)*

0.0100
(0.5140)

0.0084
(0.6454)

st-1 - 0.5578
(5.8916)* - 0.4679

(3.3023)* - 0.4666
(1.4831)

Dum75 - - - - - -

Dum90 0.1692
(2.3769)*

0.1101
(2.6038)* - - - -

R2 0.9943 0.9969 0.9843 0.9861 0.9199 0.9586

0.9931 0.9964 0.9798 0.9821 0.8899 0.9312

DW/h-
statistic 1.4441 1.6955 1.8632 1.4916 1.2979 2.2846

F-Value=
13.4656
(0.0012 

significance
level)

F-Value=
70.0565
(0.0000 
level of 

significance)

F-Value=
3.0995
(0.1001 
level of 

significance)

F-Value=
7.4005
(0.0166 
level of 

significance)

F-Value=
1.7456
(0.2229 
level of 

significance)

F-Value=
8.3133

(0.0279 level 
of significance)

Rho 
coefficient

0.5889
(3.4755)

0.1582
(0.6873)

0.6324
(3.4476)

0.3129
(1.0556)

0.3017
(1.0602)

-0.4672
(-0.8702)

* significant at 5% level of significance
values in the parentheses represent t-values
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Capital account reduced form monetary 
model using expected inflation

The initial estimates of capital account 
reduced form monetary model using 
expected inflation showed autocorrelation
problem in the error term (see Table A-
2), therefore, the models were estimated 
through AR1 process (Cochrane-Orcutt) 
when it was naïve static form and with the 
help of maximum likelihood method when 
it was in the partial adjustment framework. 
The estimated regressions are given in table 
3.

Table 3 indicates that the naïve static 
framework does not works well over the 
period 1971-2002, as the coefficients of all
the explanatory variables are insignificant
except for Dum90. In the partial adjustment 
framework, the coefficients of relative
real income, lagged dependent variable 
and the Dum 90 are significant. The signs
of coefficients of real relative income are
adverse in both types of model. The material 
change that has occured after removing 
autocorrelation is that the coefficient of
relative inflation rate became insignificant in
both the estimates. When the autocorrelation 

Table 3
Regression Results of Capital Account Monetary Model Using Expected Inflation (Final

Estimates)
Dependent Variable : st

Independent 
Variable

(1971-2004) (1971-1990) (1991-2004)

Naive Static 
Framework

Partial 
Adjustment 
Framework

Naive static 
Framework

Partial 
Adjustment 
Framework

Naive Static 
Framework

Partial 
Adjustment 
Framework

constant 16.5301
(2.1931)*

0.4555
(1.4932)

-2.6191
(-3.9932)*

-1.0173
(-1.6868)

0.7193
(1.3308)

0.7057
(1.1656)

(m-m*) 0.1735
(0.8931)

0.0994
(0.8049)

1.2719
(7.0368)*

0.4865
(2.1016)*

0.6102
(3.5931)*

0.5684
(1.2944)

(y-y*) 0.0923
(0.2579)

0.5755
(2.0397)*

-0.8991
(-2.1327)*

-0.2107
(-0.6235)

-0.7399
(-0.8598)

-0.6582
(-0.5385)

(π- π *) 0.0002
(0.1007)

0.0031
(1.3267)

0.0026
(0.8488)

0.0032
(1.5079)

0.0060
(0.9011)

0.0061
(0.8251)

st-1
0.6021

(4.8466)* - 0.6251
(4.0320)* - 0.0546

(0.1050)

Dum75 - - - - - -

Dum90 0.2043
(3.1463)*

0.1901
(3.1893)* - - - -

R2 0.9929 0.9951 0.9572 0.9809 0.9481 0.9482

0.9914 0.9938 0.9480 0.9751 0.9222 0.9068

DW/h-statistic 1.5258 2.1669 1.4953 1.6964 1.7926 1.7864
F-Value=
18.0928
(0.0003 
level of 

significance)

F-Value=
53.2087
(0.0000 
level of 

significance)

F-Value=
2.2630
(0.1547 
level of 

significance)

F-Value=
4.9218
(0.0449 
level of 

significance)

F-Value=
5.2689
(0.0615 
level of 

significance)

F-Value=
0.9659

(0.3708 level 
of significance)

Rho-coefficient 0.9972
(1.3865)

0.3498
(1.3213)

0.2213
(0.9381)

0.4115
(0.8808)

0.2541
(0.5657)

-0.1017
(-0.1439)

* significant at 5% level of significance
values in the parentheses represent t-values
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in the naive static equation was removed, 
the only change that occured was that the 
significance of coefficient of relative income
improved.  

Capital Account Monetary Model Using 
Long Run Interest Rate as a Proxy for 
Expected Inflation

When inflation was proxied by long run
interest rate, the estimated error of regression 
equations suffered from autocorrelation 
problem (see appendix Table A-3). The 
naïve static form was re-estimated by AR1 
process (Cochrane-Orcutt) and the partial 
adjustment model was estimated with the 

help of maximum likelihood estimation 
procedure.

In table 4, we observe that coefficients
of relative money supply have obtained 
correct signs and are significant at 5% level
of significance in all the models except
partial adjustment model for the period 
1991-2004. The coefficient in this case is
significant at 20% level of significance. The
sign of coefficients of relative real income
is adverse in both the regressions during 
1971-2004 and during 1971-1990 in the 
naïve static form but the coefficients of
relative real income is insignificant in all the
models. The coefficients of long run interest

Table 4
Regression Results of Capital Account Monetary Model Using Long Run Interest Rate As a 

Proxy for Expected Inflation (Final Estimates)
Dependent Variable : st

Independent 
Variable

(1971-2004) (1971-1990) (1991-2004)

Naive Static  
Framework

Partial 
Adjustment 
Framework

Naive Static 
Framework

Partial 
Adjustment 
Framework

Naive Static 
Framework

Partial 
Adjustment 
Framework

constant 0.1615
(0.5796)

0.3683
(1.3673)

-0.6783
(-1.3232)

-1.0511
(-1.7536)

-0.0325
(-0.0612)

0.4826
(0.8917)

(m-m*) 0.5383
(6.9672)*

0.3070
(2.5085)*

0.7549
(5.5481)*

0.5122
(2.0489)*

0.7451
(4.1741)*

0.3821
(1.4119)

(y-y*) 0.3599
(1.4340)

0.4372
(1.7462)

0.0630
(0.2296)

-0.1351
(-0.3915)

-1.0481
(-1.1532)

-0.3121
(-0.3629)

(rL - rL *) 0.0315
(5.5874)*

0.0219
(3.2249)*

0.0209
(3.2915)*

0.0006
(0.0463)

0.0403
(3.1545)*

0.0211
(1.4920)

st-1        - 0.3019
(2.2192)* - 0.6169

(1.7358) - 0.3241
(1.1041)

Dum75 - - - -0.0633
(-1.6841) - -

Dum90 0.2367
(4.6335)*

0.2098
(4.2256)* - - - -

R2 0.9961 0.9966 0.9839 0.9827 0.9632 0.9677

0.9953 0.9957 0.9793 0.9760 0.9494 0.9462

DW/h-statistic 1.6556 1.8433 1.8703 1.7371 1.5154 1.9165
F-Value=
35.6989
(0.0000 
level of 

significance)

F-Value=
32.0545
(0.0000 
level of 

significance)

F-Value=
3.2429
(0.0933 
level of 

significance)

F-Value=
3.8074
(0.0729 
level of 

significance)

F-Value=
2.0383
(0.1912 
level of 

significance)

F-Value=
5.2151
(0.0625 
level of 

significance)

Rho-coefficient 0.5305
(2.5509)

0.4729
(1.8712)

0.5565
(1.3885)

0.3000
(0.7276)

2.1109
(0.6392)

-0.4086
(-0.8102)

*significant at 5% level of significance
values in the parentheses represent t-values
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Table 5
Regression Results of Quantity Theory of Money Model (Final Estimates)

Dependent Variable : st

Independent 
Variable

(1971-2004) (1971-1990) (1991-2004)

Naive Static 
Framework

Partial 
Adjustment 
Framework

Naive Static 
Framework

Partial 
Adjustment 
Framework

Naive Static 
Framework

Partial 
Adjustment 
Framework

constant -0.1797
(-0.5863)

0.3072
(1.1637)

-1.1296
(-2.2244)*

-1.0004
(-1.8526)

-0.2944
(-0.4348)

1.1700
(2.5188)*

(m-m*) 0.8269
(7.9732)*

0.3424
(1.8669)

1.0773
(8.3602)*

0.7117
(3.0499)*

0.9794
(3.8444)* -

(y-y*) 0.4649
(4.6229)*

0.6345
(3.2658)*

-0.0218
(-0.0630)

-0.1018
(-0.3120)

-0.7037
(-0.6912)

0.4281
(0.6755)

(vL - vL *) 0.1403
(4.6229)*

0.0826
(2.5222)*

0.1354
(2.5222)*

0.0695
(2.1113)*

0.1312
(2.3925)*

-0.0320
(-0.7959)

st-1        - 0.4661
(2.9257)* - 0.4090

(2.1888)* - 0.5632
(2.6857)*

Dum75 - - - - -

Dum90 0.1677
(2.5818)*

0.1158
(2.1961)* - - - -

R2 0.9949 0.9954 0.9750 0.9827 0.9518 0.9566

0.9938 0.9945 0.9703 0.9778 0.9338 0.9380

DW/h-statistic 1.7532 1.5413 1.2208 1.5494 1.8852 2.4974
F-Value=

2.7820
(0.1078 
level of 

significance)

F-Value=
12.8598
(0.0014 
level of 

significance)

F-Value=
0.3601 
(0.5568 
level of 

significance)

F-Value=
1.5258
(0.2371 
level of 

significance)

F-Value=
0.0065
(0.9377 
level of 

significance)

F-Value=
4.2361
(0.3894 
level of 

significance)

Rho-coefficient 0.4417
(2.0093)*

0.3526
(1.2871)

0.4082
(1.1470)

0.2658
(0.6086)

0.2074
(0.5916)

-0.5377
(-1.4169)

* significant at 5% level of significance
values in the parentheses represent t-values

rate differential have obtained the correct 
signs and are significant during 1971-2004
and in the naïve static regression during the 
two segments but the coefficients in partial
adjustment framework were insignificant.

We see that all the regression equations 
explain more than 94% variations in the 
dependent variable. If we compare the capital 
account models, the models with long run 
interest rate as proxy of expected inflation
(the regressions using proxy) perform better 
in terms of significance of the variables and
the explanatory power of the equations. 

Quantity Theory of Money Model
In case of quantity theory of money model 
also, the initial equations suffered from 

autocorrelation problem in the error term 
(see appendix Table A-4). Therefore, the 
naïve static form was estimated through AR1 
process (Cochrane-Orcutt) and the equations 
containing lagged dependent variable were 
estimated with the maximum likelihood 
estimates. The estimated equations are given 
below in table 5.

In the final models, the signs of all the
variables are as expected by theory, except 
the sign of real relative income during the 
entire period. Insignificance of real relative
income has already been explained. In the 
post- liberalization, the model is supporting 
the theory very well as all variables are 
having expected signs. 
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Comparing the models

If we look at the performance of the models 
in terms of signs and significance of the
variables and the explanatory power of 
the regression, it is observed that over the 
whole period the partial adjustment models 
perform better than naive static form in 
all the models. Similar behaviour is also 
observed in the case of 1971-1990 also. 
However, during the segment 1991-2004, 
the naïve static form is performing better 
than the partial adjustment framework.

When we look at the Appendix Table A-5, 
in the short run none of the models show 
unit elasticity of relative money supply. The 
maximum elasticity in the short run was 0.71 
during 1971-1990 in the quantity theory of 
money model. Maximum short run elasticity 
with respect to relative real income is 0.65 
in the capital account model during 1991-
2004. The responsiveness of other variables 
such as interest rate differential, inflation
rate differential, long run interest rate 
differential and relative income velocities is 
low. In the long run, the maximum elasticity 
has been shown during the period 1971-1990 
which equals 1.3369 when capital account 
model was applied on the data with long 
run interest rate as proxy for inflation. In the
capital account model, the elasticity of spot 
exchange rate with respect to relative real 
income is highest during 1971-2004 which 
is 1.44 when expected inflation was proxied
through rational expectations and 1.34 when 
expected inflation was proxied by long run
interest rate. 

The long run elasticity with respect to 
relative income among the four models has 
been highest with the capital account model 
in the long run using expected inflation.

It is 1.45 during 1971-2004 followed by 
quantity theory of money model (1.19) again 
followed by current account model (0.94). 
It has been observed that elasticities with 
respect to interest rate differential, inflation
rate differential have been very low but with 
respect to relative income and velocity of 
circulation, it is unity

During the period 1971-1990, the exchange 
rate has been responsive to relative money 
supply. While the responsiveness with 
respect to interest rate differential and the 
inflation rate differential has been low.

VI. CONCLUSION

 The study indicates that adding the time 
series component increases the variation 
explained [Somnath (1986)]. In all the 
models, the variation explained in the 
dependent variable is more than 94%. The 
year of 1991 represents the year of structural 
break. Various models have indicated that 
relative money supply, relative real income, 
interest rate differential, inflation rate
differential as proxied by long run interest 
rate differential, and relative velocity of 
circulation are the significant determinants
of exchange rate movements over the whole 
periods. During 1971-1990, the behaviour 
of relative money supply and relative real 
income has remained the same whereas 
during 1991-2004, relative money supply has 
been a significant determinant of exchange
rate. However, naive static form of capital 
account model with expected inflation rate
differential as proxied by long run interest 
rate differential was the only model which 
worked well. It is also observed that over 
the whole period, the models work well 
in terms of sign and significance of the
variables. During 1991-2004, there is no 
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clear cut indication of other variables being 
significant other than relative money supply.
However, during 1971-1990, some of the 
models have worked well of which capital 
account model with inflation rate differential
proxied by long run interest rate differential 
and current account model in naïve static 
form are the important ones. 

VII. POLICY IMPLICATIONS

The estimation of the models has revealed 
the relevant variables affecting exchange 
rate. The coefficients of these variables
are the elasticities and partial elasticities 
of exchange rate with respect to variables 
included in the models. The short and long 
run elasticities (Appendix – 6) indicate 
the dimensions to which the change in 
exchange rate would occur if the variables 
included in the models are affected by 
policy instruments to the extent of a percent. 
This information can be used to select the 
policy instruments for stabilizing exchange 
rate. The relative money supply usually 
has low response as against the relative 
real income in both the short and the long 
run and the relative real income variable 
has positive sign indicating depreciating 
behaviour instead of appreciating beheviour 
of exchange rate as given in the theory. It 
is due to the externalization of the growth 
process. If the externalization is reduced, the 
relative GDP will tend to appreciate rupee 
and therefore the policy choice remains 
between externalization or internalization 
of the growth process. To contain excessive 
externalization, we need to adopt policies 
which promote exports of high value 
goods and for that India needs to develop 
competitive technology against countries 
such as China, Korea, Indonesia, Thialand 
etc. 

Significance of relative money supply
variable in all the models indicate that we 
need to have monetary policy coordination 
with U.S. so as to stabilize the Rupee-U.S.$ 
exchange rate.  The models also indicate 
that inflation rate differential is an important
determinant and needs to be targeted through 
policy. In India, in a recent statement, 
the governor of reserve bank has already 
expressed this need. Although, inflation at
present is below 5%, the monetary policy 
is targeted to an inflation rate below this
level. The interest rate differential is also 
an important determinant in the current 
account model over the whole period. This 
shows that a special watch on U.S. interest 
rate is required and a corresponding effect-
mitigating policy is required to be adopted.

Notes:
1. s* = f[(m – m*), (y – y*), (r – r*)]

s* is the equilibrium exchange rate 

(st – st-1) = - λ (s*t – st – 1)

st = λ (f) + (1 – λ) st-1    i.e. the actual exchange rate 

moves partially towards its equilibrium value.

2. expected inflation rate differential is generated

through rational expectation model

Yt = αYt-1 + ti

H0: α = 1, H1: α ≠ 1 i.e. restricting α = 1.
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APPENDIX

Table A-1
Regression Results of Current Account Monetary Model (Initial Estimates)

Dependent Variable : st

Independent 
Variable

(1971-2002)
No. of Observations = 32

(1971-1990)
No. of Observations = 20

(1991-2002)
No. of Observations = 12

Naive 
Static  
Form

Partial 
Adjustment 
Framework

Naive 
Static  
Form

Partial 
Adjustment 
Framework

Naive 
Static  
Form

Partial 
Adjustment 
Framework

constant -0.1762
(-0.5691)

0.3090
(1.3829)

-1.0309
(-1.9007)

-0.7544
(-1.6999)

0.3079
(0.3267)

0.6461
(0.9748)

(m-m*) 0.6109
(7.2407) *

0.1649
(1.7486)

0.8492
(5.6304) *

0.5179
(3.1344) *

0.6415
(2.3639)*

0.2178
(0.8029)

(y-y*) 0.3799
(1.2571)

0.5533
(0.2013)

-0.0408
(-0.1172)

0.0229
(0.0871)

-0.3497
(-0.2696)

0.2130
(0.2417)

(r-r*) 0.0284
(5.6479) *

0.0176
(0.0038)

0.0233
(4.1423) *

0.0134
(2.9802) *

0.0100
(0.5140)

0.0084
(0.6454)

st-1 - 0.5584
(5.9551) * - 0.4526

(3.5689) * - 0.4666
(1.4831)

Dum75 -0.0472
(-1.0689)

-0.0370
(-1.2152)

-0.0719
(-2.0285)*

-0.0529
(-2.1302)* - -

Dum90 0.2191
(3.8035)*

0.1039
(2.4645)* - - - -

R2 0.9931 0.9972 0.9759 0.9897 0.9199 0.9586

0.9918 0.9964 0.9696 0.9857 0.8899 0.9312

DW/h-statistic 1.2375 1.8924 1.1877 2.1757 1.2979 2.2846

F-Value=
21.2636
(0.0001 
level of 

significance)

F-Value=
78.3323
(0.0000 
level of 

significance)

F-Value=
0.9999
(0.3332 
level of 

significance)

F-Value=
8.5091
(0.1201     
level of 

significance)

F-Value=
1.7456
(0.2229 
level of 

significance)

F-Value=
8.3133
(0.0279   
level of 

significance)

Rho coefficient 0.5896
(3.2301)

0.0609
(0.2482)

0.6409
(3.0579)

-0.1893
(-0.5538)

0.3017
(1.0602)

-0.4672
(-0.8702)

* significant at 5% level of significance
values in the parentheses represent t-values
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Table A-2
Regression Results of Capital Account Monetary Model Using Expected 

Inflation (Initial Estimates)
Dependent Variable : st

Independent 
Variable

(1971-2002) (1971-1990) (1991-2002)

Naive Static  
Framework

Partial 
Adjustment 
Framework

Naive Static  
Framework

Partial 
Adjustment 
Framework

Naive 
Static  

Framework

Partial 
Adjustment 
Framework

constant -0.0637
(-0.1449)

0.5063
(1.7717)

-2.6227
(-4.0338)*

-1.0733
(-1.7951)

0.7193
(1.3308)

0.7057
(1.1656)

(m-m*) 0.5669
(4.8172)*

0.0274
(0.2443)

1.2822
(7.1468)*

0.5200
(2.2552)*

0.6102
(3.5931)*

0.5684
(1.2944)

(y-y*) 0.4551
(1.0572)

0.6275
(2.3484)*

-0.7806
(-1.8105)

-0.1492
(-0.4412)

-0.7399
(-0.8598)

-0.6582
(-0.5385)

(π- π *) 0.0098
(2.5463)*

0.0055
(2.1999)*

0.0004
(0.1249)

0.0016
(0.6605)

0.0060
(0.9011)

0.0061
(0.8251)

st-1 - 0.7016
(6.3205)*

0.6042
(3.9166)* - 0.0546

(0.1050)

Dum75 0.0318
(0.4435)

-0.0046
(-0.1026)

-0.0624
(-1.1170)

-0.0444
(-1.1462) - -

Dum90 0.3320
(4.7393)*

0.1354
(2.5413)* - - - -

R2 0.9871 0.9953 0.9609 0.9829 0.9481 0.9482

0.9844 0.9941 0.9489 0.9757 0.9221 0.9068

DW/h-statistic 1.1027 1.9325 1.6236 1.8685 1.7926 1.7864

F-Value=
13.5349
(0.0012 
level of 

significance)

F-Value=
75.2544
(0.0000 
level of 

significance)

F-Value=
2.4745
(0.1397 
level of 

significance)

F-Value=
4.3319
(0.0595     
level of 

significance)

F-Value=
5.2689
(0.0615 
level of 

significance)

F-Value=
0.9659
(0.3708   
level of 

significance)

Rho-
coefficient

0.9974
(29.5215)

0.4379
(1.7139)

0.7575
(4.0333)

0.1008
(0.2190)

0.2541
(0.5657)

-0.1017
(-0.1439)

* significant at 5% level of significance
values in the parentheses represent t-values
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Table A-3
Regression Results of Capital Account Monetary Model Using Long Run Interest Rate 

As a Proxy for Expected inflation (Initial Estimates)
Dependent Variable : st

Independent 
Variable

(1971-2002) (1971-1990) (1991-2002)

Naive Static  
Framework

Partial 
Adjustment 
Framework

Naive Static  
Framework

Partial 
Adjustment 
Framework

Naive 
Static  

Framework

Partial 
Adjustment 
Framework

constant 0.3895
(1.5794)

0.5984
(2.4719)*

-0.5699
(-0.9798)

-1.0511
(-1.7536)

-0.0325
(-0.0612)

0.4826
(0.8917)

(m-m*) 0.4763
(7.0381)*

0.1811
(1.4292)

0.7389
(4.6344)*

0.5122
(2.0489)*

0.7451
(4.1741)*

0.3821
(1.4119)

(y-y*) 0.4742
(1.8886)

0.6264
(2.6453)*

0.0826
(0.2377)

-0.1351
(-0.3915)

-1.0481
(-1.1532)

-0.3121
(-0.3629)

(rL-rL*) 0.0337
(7.4108)*

0.0199
(3.0189)*

0.0253
(4.3867)*

0.0006
(0.0463)

0.0403
(3.1545)*

0.0211
(1.4920)

st-1 - 0.4126
(2.6932)*

0.6169
(1.7358) - 0.3241

(1.1041)

Dum75 0.0027
(0.0711)

-0.0141
(-0.3785)

-0.0405
(-1.0984)

-0.0633
(-1.6841) - -

Dum90 0.2682
(6.0105)*

0.1856
(3.6541)*

R2 0.9951 0.9961 0.9774 0.9827 0.9632 0.9677

0.9941 0.9951 0.9714 0.9760 0.9494 0.9462

DW/h-statistic 1.0484 1.2473 1.0595 1.7371 1.5954 1.9165
F-Value=
59.8661
(0.0000 
level of 

significance)

F-Value=
41.7346
(0.0000   
level of 

significance)

F-Value=
2.6807
(0.1224 
level of 

significance)

F-Value=
3.8074
(0.0729     
level of 

significance)

F-Value=
2.0383
(0.1912 
level of 

significance)

F-Value=
5.2151
(0.0625   
level of 

significance)

Rho-coefficient 0.5337
(2.5124)*

0.4805
(1.8851)

0.5702
(1.3525)

0.4873
(1.0573)

0.2111
(0.6392)

-0.5181
(-1.1962)

* significant at 5% level of significance
values in the parentheses represent t-values
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Table  A-4
Regression Results of Quantity Theory of Money Model (Initial Estimates)

Dependent Variable : st

Independent 
Variable

(1971-2002) (1971-1990) (1991-2002)

Naive Static  
Framework

Partial 
Adjustment 
Framework

Naïve Static  
Framework

Partial 
Adjustment 
Framework

Naive 
Static  

Framework

Partial 
Adjustment 
Framework

constant -0.3397
(-1.2171)

0.2113
(0.5807)

-1.0348
(-1.8855)

-1.0239
(-1.8591)

-0.2944
(-0.4348)

1.1707
(1.2746)

(m-m*) 0.9111
(9.4965)*

0.4018
(1.6687)

1.0691
(8.0555)*

0.6272
(2.3617)*

0.9794
(3.8444)*

-0.0005
(-0.0008)

(y-y*) 0.3198
(1.1959)

0.5602
(2.0418)*

-0.0066
(-0.0184)

-0.0979
(-0.2948)

-0.7037
(-0.6912)

0.4287
(0.4047)

(vL - vL *) 0.1736
(6.9555)*

0.0927
(2.2000)*

0.1492
(4.0618)*

0.0398
(0.7435)

0.1312
(2.3925)*

-0.0321
(-0.3449)

st-1        - 0.4299
(2.3023)* - 0.4989

(2.1854)* - 0.5635
(1.3103)

Dum75 0.0666
(1.5442)

0.0189
(0.3907)

0.0259
(0.5357)

-0.0354
(-0.7122) - -

Dum90 0.1347
(2.3745)*

0.1150
(2.1421)* - - - -

R2 0.9946 0.9955 0.9755 0.9834 0.9518 0.9566

0.9936 0.9943 0.9689 0.9769 0.9338 0.9277

DW/h-
statistic 1.3086 1.5109 1.2356 1.6720 1.8852 2.4973

F-Value=
0.8567
(0.3632 
level of 

significance)

F-Value=
6.1701
(0.0204 
level of 

significance)

F-Value=
0.2713
(0.6101 
level of 

significance)

F-Value=
1.9704
(0.1838     
level of 

significance)

F-Value=
0.0065
(0.9377 
level of 

significance)

F-Value=
3.0058
(0.1337   
level of 

significance)

Rho-
coefficient

0.3821
(1.5234)

0.3550
(1.2636)

0.4266
(1.0149)

0.2226
(0.5039)

0.2074
(0.5916)

-0.5121
(-1.0510)

* significant at 5% level of significance
values in the parentheses represent t-values
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Table  A-5

Correlation Matrix (1971- 2004)

st (m-m*) (vL - vL *) (y-y*) (r-r*) (rL - rL *) (π- π *)
st 1.0 0.9805 -0.5543 0.9491 0.7315 0.7259 0.4952
(m-m*) 0.9805 1.0 -0.689 0.9731 0.6165 0.6097 0.4189
(vL - vL *) -0.5543 -0.689 1.0 -0.7258 -0.005 0.0002 -0.0120
(y-y*) 0.9491 0.9731 -0.7258 1.0 0.6023 0.5958 0.4047
(r-r*) 0.7315 0.6165 -0.005 0.6023 1.0 0.9998 0.5446
(rL - rL *) 0.7259 0.6097 0.0002 0.5958 0.9998 1.0 0.5547
(π- π *) 0.4952 0.4189 -0.0120 0.4047 0.5446 0.5546 1.0

Correlation Matrix (1971- 1990)

st (m-m*) (vL - vL *) (y-y*) (r-r*) (rL - rL *) (π- π *)
st 1.0 0.8872 -0.5439 0.7104 0.4956 -0.068 0.2295
(m-m*) 0.8872 1.0 -0.8479 0.9029 0.1541 -0.456 0.1302
(vL - vL *) -0.5439 -0.8479 1.0 -0.8965 0.2954 0.7521 0.0147
(y-y*) 0.7104 0.9029 -0.8965 1.0 -0.0206 -0.6126 0.081
(r-r*) 0.4956 0.1541 0.2954 -0.0206 1.0 0.5198 0.1507
(rL - rL *) -0.068 -0.456 0.7521 -0.6126 0.5198 1.0 -0.1994
(π- π *) 0.2295 0.1302 0.0147 0.081 0.1507 -0.1994 1.0

Correlation Matrix (1991- 2004)

st (m-m*) (vL - vL *) (y-y*) (r-r*) (rL - rL *) (π- π *)
st 1.0 0.9574 -0.8534 0.9288 -0.7851 0.0742 0.3792
(m-m*) 0.9574 1.0 -0.9499 0.9758 -0.8479 -0.1303 0.3953
(vL - vL *) -0.8534 -0.9499 1.0 -0.9163 0.8747 0.2308 0.0152
(y-y*) 0.9288 0.9758 -0.9163 1.0 -0.823 -0.0724 -0.3504
(r-r*) -0.7851 -0.8479 0.8747 -0.823 1.0 -0.0965 0.3524
(rL - rL *) 0.0742 -0.1303 0.2308 -0.0724 -0.0965 1.0 -0.0983
(π- π *) 0.3792 0.3953 0.0152 -0.3504 0.3524 -0.0983 1.0


