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Exchange rate Uncertainty and Investment
In Some of Middle East and North African Countries
Mahdi Safdari 1 and Masood Soleymani 2
This paper examines the relationship between uncertainty of exchange rate and
domestic investment by using the fixed effect approach of panel data model. The
results of the theoretical part show that there is a nonlinear relationship between
these two variables (uncertainty of exchange rate and investment). By using
GARCH(1,1) approach, we obtained the uncertainty of exchange rate for every
six countries. The results of the estimation show that there is a negative relation
between uncertainty of exchange rate and domestic investment and the
investments of these countries suffer from lag of uncertainty of exchange rate
too.
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1. Introduction
The most of key macroeconomic variables such as inflation, interest rate, exchange rate
and return rate in stock market are faced on changes over times. Some of these
changes are unpredictable in which they are called uncertainty. Uncertainty of exchange
rate is one of the many factors can influence on macroeconomic variables and makes
an uncertain environment for financial markets. This can make adverse conditions for
countries which have undeveloped financial systems. Some of these countries are
developing countries that are in the different income groups. Investment is a very
important factor whereby can be really effective in every country’s income. Because of
the importance of investment, many research have been done to identify the factors
which can effect on investment and how, in the recent decades, especially in developing
countries. Exchange rate uncertainty can impact on investment through different
channels. Amadou (2007) classified the common results of the research which have
been concentrated on internal adjustment costs in three groups. First, exchange rate
can affect investment through the price of goods in which are sold in domestic or export
markets. Depreciation of the currency is caused to decrease the price of domestic
goods and they will be cheaper than imported goods. So the demand of these goods
will increase. On the other hand, exports increase and make profits for investors. Thus,
investor respond to this demand by increasing the capital and consequently, labor.
Second, depreciation of the currency is caused to decrease the marginal profitability by
increasing the total costs of production, but it depends on the share of imported inputs
into production. So this factor is important for countries which rely heavily on imports.
Third, the results in which show that exchange rate can influence on investment through
the price of imported investment via adjustment cost whereby depreciation of the
currency causes an increase of investment price, so adjustment costs increase and
investment will decrease.
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The most of the research which have been done in the field of investment have relied
on the conventional investment theory that was established by Jorgenson (1963) and
Tobin (1969). Jorgenson (1963) established the cost of capital view in which suggests
that the desired stock of capital is found by equating the marginal product and the user
cost. Tobin (1969) suggested the q ratio in which focuses on the value of the marginal
unit of capital relative to its replacement cost.
Hartman (1972) and Abel (1983) developed the traditional investment theory by
including the impact of uncertainty on investment. they had some assumptions such as
investors are risk neutral, to be constant returns relative to scale, marginal profitability is
a convex function of output prices and finally, output price is the factor of uncertainty.
They suggest that based on Jensen’s inequality, any increase in price uncertainty raises
the expected profitability of capital, so increases the desired capital stock and thus
investment.
On the one hand, the empirical failure of these traditional views of investment and on
the other hand, the lack of realism in some of their foundations, especially in the
assumption of convex adjustment costs, have led to emerge of new view of investment
in which was established by Dixit and Pindyck (1994). They emphasized that there are
three important features in this view. First, irreversibility is an unavoidable factor for a
part or complete form of most fixed capital investments. Second, investors have to face
uncertainty about their future income. Third, there is a possible for timing in investment
decisions for investors to get more information about future. They found that these
features make investment adjustment cost asymmetric whereby the adjustment is larger
for downward than for its upward. Under such conditions, the profitability threshold
increases with the extent of uncertainty. If this effect is more than expected profitability
stemming from the convexity of the profit function is led to reduce investment.
Demir (2009) states that uncertainty of financial factors have remained in developing
world, as caused to increase sensitivity of domestic variables to change in the
international markets. Demir (2009) suggests that despite the existence of many
theoretical research about the effect of uncertainty on investment, but there is no
agreement about the channels which can influence on this relationship.
There are some questions in which are tried to answer in this paper. First, can volatility
especially based on exchange rate, decrease domestic investment in the Middle East
and North African countries in which have many sources of oil? Second, are their
income changes an effective factor on the relation between exchange rate uncertainty
and investment? The remaining of this paper includes some sections. Theoretical part
and literature review in which based on Amadou (2007) is in the next section.
Methodology and explanation about the variables used in the model is shown in third
section. This section is divided in some sub sections in which includes how the
exchange rate uncertainty is calculated, the kinds of unit root tests and explains about
the estimation method. Empirical results and finally interpretation relative to empirical
results and conclusion are in the fourth and fifth section, respectively. As like as the
other research, the positive or negative impact or even to be ineffective exchange rate
uncertainty on investment will be tested but some extra control variables are in the
61

Safdari & Soleymani
model of this study which can be useful to find the relationship between exchange rate
uncertainty and investment, indeed this is the different aspect of this study compared
with the others. The selected countries are Algeria, Egypt, Iran, Morocco, Syrian Arab
Republic and Tunisia which are classified in the lower middle income group by WDI
(World Development Indicators).

2. Theoretical Frame and Literature Review
As we noted before, this section is based on Amadou (2007) which is started with
neoclassical functional form that the production technology is a function of capital
goods. It is considered that the investors maximize their present value of future profit by
choosing their investment level. In this function 𝑌 is the production function and 𝐾 is the
capital goods index.
𝑌 = 𝐹(𝐾)

(2.1)

Capital goods are homogenous but can be produced domestically or imported from
abroad. The change in the firm’s capital stock is given by
𝐾 = 𝐼 − 𝛿𝐾

(2.2)

Where 𝛿 is the rate of depreciation of capital goods. The cost of each unit of investment
is 1 plus an adjustment cost.
𝐶 𝐼 = 𝐼(1 + ∅

𝐼
𝐾

)

(2.3)

The price of each unit of capital goods, in real term is (𝑟 + 𝛿)𝜃 (𝜖

𝑝 𝑚𝑘 1−𝜃
) .
𝑝.

Where r is the

real interest rate, 𝜖 the real exchange rate, 𝑝𝑚𝑘 the nominal price of imported capital
goods, 𝑝. the foreign price index and 𝜃 a weighting factor. As 0 < 𝜃 < 1, the price of
capital is a geometric mean of domestic price of capitals, 𝑟 + 𝛿, and foreign price of
𝑝
capital expressed in real terms, 𝜖 𝑝𝑚𝑘. . Similarly, the price of one unit of output, in real
terms is (𝜖

𝑝 𝑥𝑓 1−𝜌
) .
𝑝.

In this expression 𝑝𝑥𝑓 is the nominal price of exported output and 𝜌 a

weighting factor which that is 0 < 𝜌 < 1.
So the profits in real terms are:
𝜋 = (𝜖

𝑝 𝑥𝑓 1−𝜌
) 𝐹
𝑝.

𝐾 − (𝑟 + 𝛿)𝜃 (𝜖

𝑝 𝑚𝑘 1−𝜃
) 𝐾
𝑝.

− 𝐶(𝐼)

(2.4)

The firms should maximize net present value of profits, that we can show it in
continuously time as below:
𝑉 0 =

∞ −𝑟𝑡
𝑒
0

𝜋 𝑑𝑡

(2.5)
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It should be noted that equation (2.5) is maximized subject to 𝐾 0 = 𝐾0 > 0 and
equation (2.2). The Hamiltonian of this dynamic optimization problem, in current value
is:
𝐻 = 𝜋 + 𝑞(𝐼 − 𝛿𝐾)

(2.6)

The expression of 𝑞 in (2.6) is the current value shadow price of installed capital in unit
of contemporaneous output. We can get the maximum condition by derivative of
Hamiltonian with respect to investment 𝐼, that is called control variable, because the firm
can change it to maximize net present value of profits.
𝛽𝐼

𝐻𝐼 = −1 −

𝐾

+𝑞 =0

(2.7)

It should be noted that we substitute 𝛽/2 instead of ∅ in (2.3). See Amadou (2007) for
more details. Equation of motion for 𝐾 can be calculated as:
𝐾=

𝜕𝐻

(2.8)

𝜕𝑞

By derivative of the Hamiltonian with respect to 𝑞 we can get (2.2), that is 𝐾 = 𝐼 − 𝛿𝐾.
The equation of motion for 𝑞 equals to derivative of Hamiltonians with respect to 𝐾:
𝜕𝐻

𝑞 = − 𝜕𝐾 + 𝑟𝑞
𝑞=−

𝛽𝐼 2

2𝐾 2

+ 𝑞 𝑟 + 𝛿 + (𝑟 + 𝛿)𝜃 (

𝜖𝑝 𝑚𝑘 1−𝜃
)
𝑝.

−

𝜖𝑝 𝑥𝑓 1−𝜌
𝑝.

𝐹 ′ (𝐾)

(2.9)

The transversality condition for the current value problem can be writing as:
lim 𝑞𝐾𝑒 −𝑟𝑡 = 0
𝑡→∞

This condition is hold if 𝑞 and 𝐾 tend asymptotically towards constants and 𝑟 > 0. So 𝐾
and 𝑞 should be zero. Form equation (2.2) and equation (2.7), we have:
𝐾=−

𝐾(1+𝛽𝛿 −𝑞)
𝛽

For 𝐾 = 0, then we have:
𝑞 = 1 + 𝛽𝛿

(2.10)

For 𝑞 = 0 and (2.9), we can get the final relation:

𝐹′ 𝐾 =

𝜖𝑝
2𝑝 𝑚𝑘 (𝑟+𝛿)𝜃 𝜖+𝑝 . (2𝑟 1+𝛽𝛿 +𝛿 2+𝛽𝛿 )( 𝑚𝑘
)𝜃
𝑝.
.
2𝑝
𝜖𝑝 𝑚𝑘 𝜃 𝜖𝑝 𝑥𝑓 1−𝜌
( . ) ( . )
𝑝
𝑝

(2.11)
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From the condition 𝑞 = 0 and implicit function theorem, the slop of the implicit function,
𝑞(𝐾), is:
𝑑𝑞
𝑑𝐾

=

𝛽(

𝜖𝑝 𝑥𝑓
)1−𝜌 𝐹 ′′ (𝐾)
𝑝.

(2.12)

1+𝛽 𝑟+𝛿 −𝑞

By the properties of the neoclassical production function, the numerator of this
expression is negative. The denominator is positive if the parameters 𝑟, 𝛽 and 𝛿 are
real, which we suppose and 𝑞 < 1 + 𝛽(𝑟 + 𝛿). This last condition must hold at steady
state value 𝑞, because 𝑟 > 0. Consequently the implicit function, 𝑞(𝐾), is downward
sloping. See Amadou (2007) for more details.
For the role of volatility as Campa and Goldberg (1995) following Abel and Blanchard
(1992) argued that in the presence of uncertainty, investment is a function of expected
per period profits and the cost of capital. In their studies exchange rate is log normally
distributed with mean 𝜇 and 𝜍 2 as the variance, the distribution of the exchange rate is
exogenous to the firm. As the study of Amadou (2007), we have:
𝐼 = 𝜓 𝐸 𝜋 𝜇, 𝜍 2

= 𝜓(𝑍 𝜇, 𝜍 2 )

(2.13)

This relation shows that investment is function of 𝜇 and 𝜍 2 , in which they are mean and
variance, respectively. We can differentiate from (2.13), which we have:
𝑑𝐼 =

𝜕𝐸 (𝜋 . )
𝜕𝜇

𝜓′ 𝑑𝜇 +

𝜕𝐸 (𝜋 . )
𝜕𝜍 2

𝜓 ′ 𝑑𝜍 2

(2.14)

In (2.14) 𝑍(. ) has been substituted by 𝐸(𝜋 . ). Consider the production function is a
Cabb Douglas function:
𝑄 = 𝐹 𝐾 = 𝐾𝛼

(2.15)

So the per period profits are then:
𝜋 = (𝜖

𝑝 𝑥𝑓 1−𝜌
) 𝑄
𝑝.

− (𝑟 + 𝛿)𝜃 (𝜖

𝑝 𝑚𝑘 1−𝜃 1
) 𝑄𝛼
𝑝.

(2.16)

The right hand side of the (2.16) equals the revenue minus cost. The cost function has
been resulted from production function, that is:
𝐶 . = (𝑟 + 𝛿)𝜃 (𝜖

𝑝 𝑚𝑘 1−𝜃 1
) 𝑄𝛼
𝑝.

By taking expectation of profit function, we have:
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𝐸 𝜋 =(

𝑝𝑥𝑓 1−𝜌
) 𝑒𝑥𝑝 1 − 𝜌 𝜇 + 1/2(1 − 𝜌)2 𝜍 2 𝑄
𝑝.
− (𝑟 + 𝛿)𝜃 𝑒𝑥𝑝 1 − 𝜃 𝜇 + 1/2(1 − 𝜃)2 𝜍 2 (

𝑝𝑚𝑘 1−𝜃 1
) 𝑄𝛼
𝑝.

By deriving of the expectation function with respect to 𝜇 and 𝜍 2 , we have:
1
𝑝𝑥𝑓
𝜕𝐸 𝜋
𝑝𝑚𝑘
′
= 1 − 𝜌 exp Φ ( . )1−𝜌 𝑄 − 1 − 𝜃 exp
(Φ )(𝑟 + 𝛿)𝜃 ( . )1−𝜃 𝑄 𝛼
𝜕𝜇
𝑝
𝑝

(2.17)
1
𝑝𝑥𝑓 1−𝜌
𝜕𝐸 𝜋
1
1
𝑝
′
2
2
𝜃 𝑚𝑘 1−𝜃 𝛼
=
(1
−
𝜌)
exp
Φ
(
)
𝑄
−
(1
−
𝜃)
exp
(Φ
)(𝑟
+
𝛿)
(
)
𝑄
𝜕𝜍 2
2
𝑝.
2
𝑝.

(2.18)
1

′

The expression Φ in (2.17) and (2.18) is 1 − 𝜌 𝜇 + 2 (1 − 𝜌)2 𝜍 2 and Φ is 1 − 𝜃 𝜇 +
1

(1 − 𝜃)2 𝜍 2 . In (2.18), the effects of exchange rate uncertainty on investment are
ambiguous. See Amadou (2007, p5-9) for more details.
2

Zeira (1990) suggests that the investors who are risk averse suffer from the impact of
uncertainty on their investment decisions. Overall, it makes a negative impact of
uncertainty on investment. Some of researchers such as Lee and Shin (2000) have
noted to a positive impact of uncertainty on investment by emphasizing the role of
variable inputs and their share of output in which may be caused to increase the
convexity effect and thus the investment is more likely to increase with uncertainty.
Sarkar (2000) realized that there is a threshold effect in the link of investment and
uncertainty in which there would be a positive relationship when the quantity of
uncertainty is a little but it makes a negative relationship beyond some critical value.
Goldberg (1993) and Darby (1999) by examining the impact of exchange rate
uncertainty on aggregate investment in some industrialized countries found that the
exchange rate uncertainty has negative impact on aggregate investment. Serven (1996)
entered the factor of irreversibility of investment in the research and then found
evidences in which suggest there is a negative association between investment
performance and instability in some of African countries in the recent decades. Serven
(2002) examined the relationship between real exchange rate volatility and investment
in developing countries and found real exchange rate volatility has a strong negative
impact on investment and this negative impact is significantly larger in economies that
are highly open and with less developed financial systems. Campa and Goldberg (1995)
realized that the exchange rate uncertainty has an ambiguous impact on profits. Campa
and Goldberg (1999), Lafrance and Tessier (2001) and Harchaoui et al. (2005) fond that
exchange rate and its changes are an ineffective factor to change the investment in
Canada whereas more examinations by Hachaoui et al. (2005) show that there are
nonlinear effects of exchange rate on investment in Canada whereby, the investment
has different reactions against exchange rate volatility. Darby et al (1999) searched
something that was different from others. they expanded the impact of exchange rate
uncertainty on the level of investment. they stated that there are threshold effects which
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can be used to identify the situation of increase or decrease of investment by rising the
volatility and also to identify which types of industries would gain and which would suffer
from a moved to fixed exchange rates. Serven (1996) entered the factor of irreversibility
of investment in the research and then found evidences in which suggest there is a
negative association between investment performance and instability in some of African
countries in the recent decades. Atella et al (2003) by employing a large panel of Italian
firms and using a model of signal extraction found that exchange rate volatility reduces
investment, with decreasing sensitivity the greater the firm market power. So any
economic system can benefit from the stable exchange rate. Byrne and Davis (2005)
examined the short run and long run impact of exchange rate uncertainty on investment
by using the panel of some industrial countries. Amadou (2007) examined the link
between real exchange rate volatility and investment by using the method of panel data
cointegration and the result illustrated that there is a negative relation between real
exchange rate volatility and investment in which the volatility based on real exchange
rate has strong negative impact on investment in some of developing countries.
Demir (2009) analyzed the relationship between macroeconomic volatility and private
investment in Argentina, Mexico and Turkey and realized that increasing
macroeconomic volatility hurts fixed investment in these countries. Serven (2002) by
examination of the link between real exchange rate volatility and investment in
developing countries and using a large cross country time series data set has found that
there is some evidence of threshold effects. The negative impact of real exchange rate
uncertainty on investment is significantly larger in economies that are highly open and in
those with less developed financial systems.

3. Methodology, Model and Variables
This section is divided to four sub sections. First part, includes the method of calculation
of exchange rate uncertainty, second part, explains the unit root tests for panel data,
briefly. Panel data models are in third part and finally, we will define the variables in the
model in fourth part.
3.1 Exchange Rate Uncertainty
There are many methods for obtaining exchange rate uncertainty but more popular of
them, are ARCH (Auto Regressive Conditional Heteroskedasticity) and GARCH
(Generalized Auto Regressive Conditional Heteroskedasticity). In this study, we used
GARCH(1,1) to obtain the uncertainty of exchange rate. The GARCH(1,1) includes two
equations:
𝑌𝑡 = 𝑋𝑡′ 𝜃 + 𝜖𝑡

(3.1)

2
2
𝜍𝑡2 = 𝜔 + 𝛼𝜖𝑡−1
+ 𝛽𝜍𝑡−1

(3.2)

In which first equation is called mean equation and second, is called variance equation.
Actually, the second equation is variance of remained disturbances from mean equation
in which depends on its lag and the lag of disturbances. See Engle (2001) for more
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details. It should be noted that, we used Dln(ext ) as dependent variable, Yt , to get the
disturbances, so we have:
𝐷𝑙𝑛 𝑒𝑥𝑡 = 𝛽0 + 𝜖𝑡
2
2
𝜍𝑡2 = 𝜔 + 𝛼𝜖𝑡−1
+ 𝛽𝜍𝑡−1

3.2 Unit Root Tests in Panel Data
Recent literature suggests that panel based unit root tests have higher power than unit
root tests based on individual time series. There are five types of panel unit root tests in
which EViews will compute:
1.
2.
3.
4.

Levin, Lin and Chu (2002)
Breitung (2000)
Im, Pesaran and Shin (2003)
Fisher type test using ADF and PP tests (Maddala and Wu (1999) and Choi
(2001))
5. Hadri (2000)
Consider a following AR(1) process for panel data:
𝑦𝑖𝑡 = 𝜌𝑖 𝑦𝑖𝑡 −1 + 𝑋𝑖𝑡 𝛿𝑖 + 𝜖𝑖𝑡
𝑖 = 1,2, … , 𝑁

(3.3)

𝑡 = 1,2, … , 𝑇

The 𝑋𝑖𝑡 represent the exogenous variable in the model, including any fixed effects or
individual trend, 𝜌𝑖 are the auto regressive coefficients and the errors 𝜖𝑖𝑡 are assumed to
be mutually independent idiosyncratic disturbance. If 𝜌𝑖 < 1, 𝑦𝑖 is said to be weakly
(trend) stationary. On the other hand, if 𝜌𝑖 = 1 then 𝑦𝑖 contains a unit root. The
following table summarizes the basic characteristics of the panel unit root tests available
in EViews:
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Table 3.1: Summary of Panel Unit Root Tests

Test

Levin, Lin and
Chu
Breitung

Auto
Correlation
Correction
Method

Null

Alternative

Possible
Deterministic
Component

Unit root

No Unit Root

None, F, T

Lags

Unit root

No Unit Root
Some cross
section with or
without UR
Some cross
section with or
without UR
Some cross
section with or
without UR
Unit Root

None, F, T

Lags

F, T

Lags

None, F, T

Lags

None, F, T

Kernel

F, T

Kernel

Im, Pesaran
and Shin

Unit Root

Fisher (ADF)

Unit Root

Fisher (PP)

Unit Root

Hadri

No Unit Root

Source: user guide of EViews
Note: the expressions of None, F and T indicate no exogenous, fixed effect and individual effect and
individual trend, respectively.

3.3 Fixed Effects Approach
First differencing is just one of many ways to eliminate the fixed effect. An alternative
method, which works better under certain assumptions, is called fixed effects
transformation. Consider a model with a single explanatory variable, for each i:
𝑦𝑖𝑡 = 𝛽1 𝑥𝑖𝑡 + 𝑎𝑖 + 𝑢𝑖𝑡

(3.4)

𝑡 = 1,2, … , 𝑇
𝑎𝑖 is the fixed effect. For each 𝑖, average this equation over time. We get:
𝑦𝑖 = 𝛽1 𝑥𝑖 + 𝑎𝑖 + 𝑢𝑖

(3.5)

If we subtract (3.5) from (3.4) for each t, we wind up with
𝑦𝑖𝑡 − 𝑦𝑖 = 𝛽1 𝑥𝑖𝑡 − 𝑥𝑖 + 𝑢𝑖𝑡 − 𝑢𝑖

(3.6)

𝑡 = 1,2, … , 𝑇
Or
𝑦𝑖𝑡 = 𝛽1 𝑥𝑖𝑡 + 𝑢𝑖𝑡

(3.7)
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𝑡 = 1,2, … , 𝑇
𝑦𝑖𝑡 = 𝑦𝑖𝑡 − 𝑦𝑖 is the time demeaned data on 𝑦 and similarly for 𝑥𝑖𝑡 and 𝑢𝑖𝑡 . The fixed
effects transformation is also called the within transformation. The important thing about
(3.7) is that the unobserved effect, 𝑎𝑖 , has disappeared. This suggests that we estimate
(3.7) by pooled OLS. A pooled OLS estimator that is based on the time demeaned
variables is called the fixed effects estimator or the within estimator (Gujarati 2004).
3.4 Variables
We applied the panel data and fixed effect model to estimate a model of the form:
𝐼𝑖𝑡 = 𝛾𝑢𝑒𝑖𝑡 + 𝛽 ′ 𝑋𝑖𝑡 + 𝛼𝑖 + 𝛿𝑖 𝑡 + 𝜖𝑖𝑡

(3.8)

In this form, Iit is investment and it is calculated from GCFit GDPit , so we can call it
domestic investment. ueit is uncertainty of exchange rate, that is obtained from
GARCH(1,1) model of real effective exchange rate for every country and Xit is the other
exogenous variables that includes price of the capital goods, pinvit , the changes of
GDP, gdpit , net exports, expit . It should be noted all variables except exchange rate
uncertainty are used as proportional of GDP.

4. Empirical Results
This study examines the relation between investment and exchange rate uncertainty by
using availability of the annual data for Algeria, Egypt, Iran, Morocco, Syrian Arab
Republic and Tunisia from 1975 until 2006 for every variable. It should be noted that
these data based on availability have been gathered from WDI. At first, the exchange
rate uncertainty is obtained from 𝐺𝐴𝑅𝐶𝐻(1,1). Then the stationary of the variables will
be tested by panel unit root tests and finally, it is estimated the model and the
hypotheses will be tested by looking at the coefficient of exchange uncertainty and the
other coefficients. The interpretation of the results has come in next section.
4.1 Panel Unit Root Tests
We tested the existence of unit root for every used variable in the model. The results
show that all variables are stationary in level. The results of the unit root test have been
shown in table (4.1), briefly.
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Table 4.1: Unit Root Tests
Variables
𝐼𝑖𝑡

𝑢𝑒𝑖𝑡

𝑢𝑒𝑖𝑡 −1

𝑝𝑖𝑛𝑣𝑖𝑡

𝑔𝑑𝑝𝑖𝑡

𝑔𝑑𝑝𝑖𝑡 −1

𝑒𝑥𝑝𝑖𝑡

Method of Test
Levin, Lin & Chu
Im, Pesaran and Sihn
Fisher Chi square
(ADF)
Fisher Chi square (PP)
Levin, Lin & Chu
Im, Pesaran and Sihn
Fisher Chi square
(ADF)
Fisher Chi square (PP)
Levin, Lin & Chu
Im, Pesaran and Sihn
Fisher Chi square
(ADF)
Fisher Chi square (PP)
Levin, Lin & Chu
Im, Pesaran and Sihn
Fisher Chi square
(ADF)
Fisher Chi square (PP)
Levin, Lin & Chu
Im, Pesaran and Sihn
Fisher Chi square
(ADF)
Fisher Chi square (PP)
Levin, Lin & Chu
Im, Pesaran and Sihn
Fisher Chi square
(ADF)
Fisher Chi square (PP)
Levin, Lin & Chu
Im, Pesaran and Sihn
Fisher Chi square
(ADF)
Fisher Chi square (PP)

Test Statistic
-2.55279
-2.59641

P Value
0.0053
0.0047

30.7717

0.0021

11.6561
-4.93107
-5.36006

0.4737
0.0000
0.0000

49.1392

0.0000

68.7417
-6.44058
-6.72837

0.0000
0.0000
0.0000

59.7412

0.0000

67.6127
-2.38544
-2.06958

0.0000
0.0085
0.0192

21.4526

0.0441

13.9437
-10.2640
-10.8931

0.3043
0.0000
0.0000

108.351

0.0000

102.762
-10.1106
-10.6349

0.0000
0.0000
0.0000

105.539

0.0000

99.5921
-0.58115
-1.98218

0.0000
0.2806
0.0237

26.4667

0.0092

8.17250

0.7715

Source: Author’s findings

The results of the table (4.1) show that we can use from the variables in their levels.
4.2 Model Specification
In this section we estimate the model by using the fixed effect model and obtain the
coefficients of variables and their impacts on the dependent variable. The results of the
estimation have been shown in table (4.2).
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Table 4.2: results of the panel estimation
Variable

𝑪

𝒖𝒆𝒊𝒕

𝒖𝒆𝒊𝒕−𝟏

𝒑𝒊𝒏𝒗𝒊𝒕

𝒈𝒅𝒑𝒊𝒕

𝒈𝒅𝒑𝒊𝒕−𝟏

𝒆𝒙𝒑𝒊𝒕

𝑭 𝑺𝒕𝒂𝒕𝒊𝒔𝒕𝒊𝒄

𝑫𝑾

Coefficient

-0.004
(0.84)

-0.21
(0.01)

-0.29
(0.00)

0.01
(0.41)

0.11
(0.04)

0.09
(0.09)

0.01
(0.02)

2.03
(0.02)

1.94

Note: P Value is in ()
Source: Author’s findings

As the results of the table (4.2) illustrate, investment in which is dependent variable
reacts to exchange rate uncertainty. This reaction would not be restricted to current
period of exchange rate uncertainty but, exchange rate uncertainty in previous period
can impact on investment of current. The coefficient of GDP is completely significant
whereas its coefficient is really small. Indeed, the impact of GDP and its lag on domestic
investment are significant; the difference between them is really small and can be
ignored. Exports or actually, net exports are unavoidable factor to impact on investment.
Its coefficient is completely significant and has the expected sign. Other statistics show
that all of these coefficients have been estimated correctly and there is not any serial
correlation and auto regressive among the variables. It should be noted that because of
the limitation of number of countries, the method of fixed effect has been used to
estimate the coefficients. So there is no need to choose between random and fixed
effect approach. The estimated model has been selected by model selection criteria
such as AIC (Akaike information criterion) and SC (Schwarz criterion) and general to
specific method. The coefficient of price of capital goods is insignificant so it does not
have any impact on investment. The price of capital goods is an important factor to
impact on investment but why does not have any impact on investment in here? It will
explain in section of interpretation.
It should be noted that investment has been affected not only by uncertainty of
exchange rate in current period but, it has been affected by the lag of exchange rate
uncertainty.

5. Interpretation of the Results
In this section we conclude from the obtained results of estimation of the model. The
results of the table (4.2) show that the exchange rate uncertainty and its lag impact on
the investment, effectively. Uncertainty is a factor in which will be revealed in long run,
so the investors who need to long run to invest should be careful because this
uncertainty really suffers the investment in these countries. One of the solutions to
offset the adverse effect of exchange rate uncertainty is to make investments with short
period. Because these countries are really depended on imports of capital goods and
the uncertainty of exchange rate impacts on the price of these goods. So, on the one
hand, these countries are affected by the impacts of exchange rate uncertainty through
their imports, on the other hand, these countries have to import these capital goods to
develop their economies. So government in these countries may want to protect from
their investors through adjustment the price of capital goods. Because of that the
coefficient of price of capital goods is insignificant. The short run investments can be a
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very important factor to increase the investment as a whole. So the extension of SME’s
can be one of the best solutions for this problem, it means to increase investment.
The investment has a small share of GDP in these countries. It seems that these
countries spend too share of their GDP and its growth for the other factors, such as
imports, government spending, long term debts and so on. Uncertainty of exchange rate
can affect on investment through imports and exports, so the economies in which rely
heavily on imports, suffer from uncertainty of exchange rate. For example, if exchange
rate increases then these countries should spend a large share of GDP to import the
capital goods from abroad, but the exports of the goods in which these countries are
good in them can help to provide the financial sources for imports and then these
countries can improve their domestic investments through GDP. So this kind of
countries can decrease the effects of uncertainty of exchange rate by increasing the
exports of goods or services in which are in the large production. The government is an
important factor to protect from these productions.

References
Abel, AB 1983, ‘Optimal Investment Under Uncertainty’, American Economic
Review, Vol. 73, No. 3, pp. 228-233.
Amuedo, DC & Pozo, S 2001, ‘Exchange Rate Uncertainty and Economic
Performance’, Review of Development Economics, Vol. 5, No. 3, pp. 363374.
Atella, V, Atzeni, EG & Belvisi, PL 2003, ‘Investment and exchange rate
uncertainty’, Journal of Policy Modeling, Vol. 25, pp. 811-824.
Bianca, C 2008, ‘Real Effective Exchange Rate Uncertainty, Threshold Effects,
and Aggregate Investment; Evidence from Latin American Countries’,
University of Cologne IWP Discussion Paper No. 2.
Bleaney, M & Greenaway, D 2001, ‘The impact of term of trade and real exchange
rate volatility on investment and growth in sub Saharan Africa’, Journal of
Development Economics, Vol. 65, pp. 491-500.
Byrne, JP & Philip, DE 2005, ‘The Impact of Short and Long run Exchange Rate
Uncertainty on Investment: A Panel Study of Industrial Countries’, Oxford
Bulletin of Economic and Statistics, Vol. 67, pp. 307-327.
Campa, J & Goldberg, LS 1995, ‘Investment in manufacturing, exchange rates and
external exposure’, Journal of International Economics, Vol. 38, pp. 297-320.
Campa, J & Goldberg, LS 1999, ‘Investment, pass through, and exchange rates: A
cross country comparison’, International Economic Review, Vol. 40, pp. 287314.
Darby, J, Hughes, HA, Ireland, J & Piscitelli, L 1999, ‘The Impact of Exchange
Rate Uncertainty on the level of investment’, The Economic Journal, Vol.
109, pp. C55-C67.
Dehn, J 2000, ‘Private Investment in Developing Countries: The Effects of
Commodity Shocks and Uncertainty’, Centre for the study of African
Economies, Department of Economics, University of Oxford WPS 2000-11.
Demir, F 2009, ‘Macroeconomic Uncertainty and Private Investment in Argentina,
Mexico and Turkey’, Applied Economics Letters, Vol. 16, No. 6, pp. 567-571.
72

Safdari & Soleymani
Dixit, A & Pindyck, R 1994, ‘Investment under uncertainty’, Princeton University
Press, New Jersey.
Engle, R 2001, ‘The Use of ARCH and GARCH Models in Applied Econometrics’,
Journal of Economic Perspectives, Vol. 15, No. 4, pp. 157-168.
Escaleras, M, Thomakos, DD, 2008, ‘Exchange Rate Uncertainty, Sociopolitical
Instability and Private Investment: Empirical Evidence from Latin America’,
Review of Development Economics, Vol. 12, No. 2, pp. 372-385.
Goldberg, LS 1993, ‘Exchange rate and investment in United States industry’, The
Review of Economics and Statistics, Vol. 75, No. 4, pp. 575-589.
Gujarati, D 2004, ‘Basic Econometrics’, Fourth Edition, The McGraw-Hill.
Harchaoui, T, Tarkhani, F & Yuen, T 2005, ‘The effects of the exchange rate on
investment: Evidence from Canadian manufacturing industries’, Bank of
Canada WP 2005-22.
Hartman, R 1972, ‘The Effects of Price and Cost Uncertainty on Investment’,
Journal of Economic Theory, Vol. 5, No. 10, pp. 258-266.
Ibrahima, AD 2007, ‘Exchange rate volatility and investment: a panel data
cointegration approach’, Centre D’etudes Et De Recherches Sur Le
Developpement International (CERDI), Clermont-Ferrand, France, MPRA
Paper No. 5364.
Lafrace, R & Tessier, D 2001, ‘Exchange rate variability and investment in
Canada’, Proceedings of a conference in Revisiting the Case for Flexible
Exchange Rates, Bank of Canada, Ottawa, pp. 239-268.
Jorgenson, D 1963, ‘Capital Theory and Investment Behavior’, American
Economic Review, Vol. 53, pp. 247-259.
Lee, J & Shin, K 2000, ‘The Role of a Variable Input in the Relationship between
Investment and Uncertainty’, American Economic Review, Vol. 90, pp. 667680.
Sarkar, S 2000, ‘On the Investment-uncertainty Relationship in a Real Option
Model’, Journal of Economic Dynamics and Control, Vol. 24, pp. 219-225.
Serven, L 1996, ‘Irreversibility, Uncertainty and Private Investment: Analytical
Issues and Some Lessons for Africa’, Journal of African Economies, Vol. 6,
No. 3, pp. 229-268.
Serven, L 2002, ‘Real exchange rate uncertainty and private investment in
developing countries’, Forthcoming, The Review of Economics and Statistics,
The World Bank, Washington DC.
Tobin, J 1969, ‘A General Equilibrium Approach to Monetary theory’, Journal of
Money, Credit and Banking, Vol. 1, No. 2, pp. 15-29.
Zeira, J 1990, ‘Cost Uncertainty and the Rate of Investment’, Journal of Economic
Dynamics and Control, Vol. 14, pp. 53-63.

73

