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Some empirical and theoretical studies have emphasized on fixed exchange rate regime
in controlling time inconsistency, while others consider the role of target zone regime as
an important factor. Thus there is no general consensus to decide which exchange rate
regime may bring about less time-inconsistency. The main purpose of this study is to
investigate policy time-inconsistency in exchange rate regimes of Iran (controlled
exchange regime between 1991-2001 and managed Floating between 2002-2012). For
this purpose, a fuzzy prediction system is used which includes three steps for estimating
time-inconsistency. In the first step, fuzzy C-Means is used to calculate membership
functions. Then Takagi Sugeno Model (TSM) is applied to identify the model structure,
and finally Recursive Least Squares (RLS) is conducted to estimate the amount of timeinconsistency. The results show that the amount of policy time inconsistency under
managed Floating exchange rate regime is less than controlled exchange rate regime.
Thus it is suggested to policy makers to continue managed Floating exchange rate regime,
so that the fluctuations of output decreases. At the same time, since managed Floating
exchange rate regime imposes more price fluctuation on economy it is necessary for the
policy makers to pay enough attention to the issue.
Keywords: Time Inconsistency, Real Exchange Rate, Regularity, Discretion, Fuzzy
Clustering
JEL Classification: C11, C15, E32, E37, F31

1 Introduction
It is possible to generally define time inconsistency as the difference between
optimization ex ante and ex post (Snowdan & Vane, 2005). It was first used
by Strotz (1955) to explain the consumers’ behavior. Then, Kydland and
Prescott (1977) were the first ones who tried to model time inconsistency in
macroeconomic. Mardani (2012) explains that it is possible for policy makers
to choose a specific policy that they believe is the best at that time, and on the
other side, people and agencies make some expectations accordingly. Yet
*
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there may exist some possibility that economists’ decisions are not necessarily
the best ones, so in such situations those policy makers may choose new
policies. Such a change discredits the economic agents’ expectations, which
causes the appearance of time inconsistency in return. But if people believe in
the honesty of policy makers, then inflationary expectations reduces and as a
result, the economic performance improves.
The type of exchange rate regime chosen is one of the causes of policy time
inconsistency. Zhu (1997), by checking the fixed, Floating, and the target zone
exchange rate regime finds that although the price and output volatilities are
the same in both Floating exchange rate regime and target zone, it is more
attractive to the policy makers to choose target zone regime, because the
fluctuations of exchange rate is less than the other exchange rate regime.
Moreover, target zone exchange rate regime is capable to control exchange
rate fluctuations, so policy makers are able to make the policy time
inconsistency less than any other exchange rate regimes. Davis and Fujwara
(2015), also, finds that fixed exchange rate regime can reduce the time
inconsistency through producing a nominal anchor for fiscal policy which
brings about regularities in policy making. So, based on his study, policy
makers bring better welfare than other discretionary policies, in addition to
increasing the credibility by making regular decisions.
It is concluded from different studies that the governmental involvement
plays an important role in discretionary policy making. Since the monetary
authorities try to stabilize the exchange rate applying fixed exchange rate
regime, they continuously interfere in fiscal policy making. However, under
Floating exchange rate regime, the exchange rate is determined by the market,
and the government intervention is limited. Since the involvement of
government in the fixed exchange rate regime is more, the possibility of time
inconsistency occurrence is increased. Policy makers’ contradictory and
surprising comments on exchange market of Iran have made the economic
agents to pay no attention to announced policies. In the conditions when the
exchange, financial, and fiscal policies are not systematic, and the economic
policies announced by the authorities are not valid, exchange market becomes
volatile and turbulent, which results in the occurrence of time inconsistency.
It is necessary to mention that some part of exchange rate volatilities in
Iran can possibly be explained through the above framework; therefore, figure
(1) the real exchange rate may be used as an indicator to explain the time
inconsistency.
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Figure 1. Quarterly real exchange rate development in 1990-2012. Source: Research
Findings

There are two periods specified in this figure; the first period is between
1990-2001, with controlled exchange rate regime, and the second period is
between 2002-2012 with managed Floating exchange rate regime. When the
above figure is matched with the economic realities of Iran, it becomes clear
that there are various reasons for high volatilities in the real rate of exchange
during controlled exchange rate regime, such as structural adjustments,
international sanctions, oil revenues fluctuations, and speculative demands in
the exchange market. But in the most recent years with managed Floating
exchange rate regime, the economy had a stable situation because of abundant
exchange resources; it is only in the later years of the period that the regime
confronts with some shocks after oil revenues reduced and international
sanctions tightened. Since there are more fluctuations in real exchange rate
under controlled exchange rate regime than managed Floating exchange rate
regime, there would be more uncertainty on the controlled exchange rate
regime which both surprises the economic agents and intensifies time
inconsistency.
This study investigates that if policy makers prefer rule based policies
rather than discretionary policies, which exchange rate regime will have a
better performance. Furthermore, choosing an ideal exchange rate regime
retains the exchange rate as the de facto measure and concurrently guides
expectations properly and reduces time inconsistency. Moreover, it prevents
the bad effects of choosing incorrect exchange rate on various economic
sectors.
In order to more closely examine the issue, this study compares and
contrasts policy time inconsistency in both controlled and managed Floating
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exchange rate regimes. So the study consists of six sections. After the
introduction there is the theoretical foundations in section two. In the third
section, a literature review is presented, and later in the fourth section,
research methodology is introduced. Fifth section specifies the results, and
finally the sixth section contains conclusion and policy recommendations.

2 Theoretical Foundations
Time inconsistency was first modeled by Kydland and Prescott (1977) in an
article titled “Rules Rather than Discretion”. Time inconsistency happens
when the preferences of economic decision makers change during time
periods, in a way that what is preferred in one time will be inconsistent with
the preferences made in some other time (Nassiri, 2008).
Kydland and Prescott (1977) assume in their model that π = (π , π ,…,π )
is the policy adoption by the authorities during the time of 1 to T, and X=
(x ,x , …, x ) are the decisions made by the agents. Social objective function
that has been widely accepted is S= (x ,x , …,x , π ,π , …, π ). In this
model, agent’s decision in time t depends on all policies adoption and previous
decisions. Now policy π will be consistent for all periods if first, social
welfare, πt, is maximum, and next, previous decisions are X= (x ,x , …,x );
then future policies, such as 𝜋 (s>t), will always be adopted in this way.
The model by Kydland and Prescott (1977) for two periods is:
𝑆
𝑥 ,𝑥 ,𝜋 ,𝜋
𝑥 = (𝜋 ,𝜋 )
𝑥 = 𝑋 (𝑥 , 𝜋 ,𝜋 )

(1)
(2)
(3)

In order to have a consistent process, π in relation 1 should be maximum
in the relations 1 to 3, while all previous decisions are considered as a
limitation for relation 3.
+

=0

(4)

Here, for a policy to be consistent, the effect of π on x should be zero.
When adding the limitation for welfare function and the condition of
maximum social welfare:
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(5)

In relation 5,it is necessary to emphasize that consistent policy is optimized
which is the influence of π onx , or
+
which is the
when either
sum of direct and indirect influence of x are unequal to zero (Kydland and
Prescott, 1977).
According to time inconsistency, policy makers have to follow policy rule
to obtain credits in order to be consistent in terms of time. One way for policy
makers to obtain credits is to choose systematic exchange policy for its antiinflationary credibility that can address the economic agents’ expectations in
a correct direction through which to solve time inconsistency. Accordingly,
undertaking fixed exchange rate regime sometimes helps policy makers to
decrease time inconsistency and increase their credibility among economic
agents by producing a nominal anchor for fiscal policy (Herendorf, 1999).
While in some other time, target zone exchange rate regime can increase
policy makers’ flexibility to control exchange rate fluctuations, in order to
impose less time inconsistency.
In recent studies, Fiscal dominance is one of the most important issues in
developing countries. In such countries, monetary policy is influenced by
fiscal policy and government usually borrows from the central bank for
compensating budget deficit which stemmed from reducing oil revenues. This
process can abstain successful and efficient monetary policy in developing
countries (Asgharpour et al., 2015). Subsequently, fiscal dominance can
increase financial indiscipline. Moreover, fiscal dominance can surprise
economic agents in a way that policy makers lose their credibility among
agents. Such a framework can deteriorate policy time-inconsistency. As a
result, curtailing fiscal dominance is a key in achieving and maintaining long
term stability in the economy and establishing fiscal policy credibility can
protect economy against time inconsistency behavior.
In this area, some studies have already been investigated the connections
between fiscal dominance and exchange rate regimes. In these studies, it is
tried to show how an exchange rate regime can decrease fiscal dominance, so
then how policy makers can reduce policy time-inconsistency. Accordingly,
they have shown that fixed exchange rate regimes are worse fiscal
performance compared to Floating exchange rate regimes (Duttagupta &
Tolosa, 2006). A critical turning point was reached in the mid 1990 in which
many countries began to roll back the chronic fiscal dominance of the previous
decades by avoiding exchange rate control and moving from pegged exchange
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rate to floating exchange rate regimes (Adam, 2009). Consequently, using
floating exchange rate can sometimes decrease both fiscal dominance and time
inconsistency.
Real exchange rate misalignment which means the deviation of actual real
exchange rate from ideal real exchange rate, is another factor that can
deteriorate time inconsistency in developing countries (Razin & Collins,
1997). Misalignment volatility is due to different factors such as real
disturbance, exchange rate regimes and macroeconomic policy. Accordingly,
Persistent misalignment that is considered as an overvaluation of the
currencies, is often the sign of the inconsistency of the macroeconomic
policies in oil exporting countries which are highly relying on the exogenous
oil revenues (Mozayani & Parvizi, 2016). Therefore, there is a close
relationship between real exchange rate misalignment and policy time
inconsistency. According to this fact, clarifying the concept of misalignment
can help policy makers to know how to use their policy properly while time
inconsistency decreases. Moreover, exchange rate regime can be considered
as another factor which can intensify misalignment. A number of studies
attempt to show that floating exchange rate may be better suited to ensure the
efficient adjustments of real economy to external shocks thereby can avoid
prolonged real exchange rate misalignments. Thus, using floating exchange
rate help authorities credibly signal to the private sector, and both real
exchange rate misalignment and policy time inconsistency will decrease.
In addition, in some developing countries, government budget has a close
relationship with oil revenue. So, oil revenue volatility is an important factor
on instability of too many variables such as liquidity and inflation.
Accordingly, rising oil revenue can increase monetary base and liquidity while
it can increase inflation. Whereas decreasing oil revenue results in budget
deficit. In this condition, government usually tries to borrow money from the
central bank which can increases liquidity (Shakeri, 2016). Consequently,
most of incorrect monetary policy is happened due to financing budget deficit
(Khalili Iraqi & Goodarzi Farahani, 2015), which can intensify time
inconsistency due to increasing fiscal dominance in the economy.
In modeling the relation between exchange rate regimes and time
inconsistency, Zhu (1997) described a small open economy in perfect capital
mobility environment. The mathematical form of its model is:
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𝑦 = β [𝜋 -𝜋 |I(t-1)] + y + 𝜐
𝑦 = α [ 𝑠 + 𝑝∗ -𝑝 ] + f𝑦 ∗ +𝜀
𝑚 - 𝑝 = h𝑦 - γ𝑖 + 𝑢
i= i∗ + ( s - s )|I(t)

(6)
(7)
(8)
(9)

In this model, he considers three shocks related to supply, demand, and
fiscal as white noises. Relation 6 is about the total supply and π is inflation
rate, y natural output, 𝜐 shock in terms of supply, and π |I t 1 is expected
inflation of t in the time of t 1. 𝐼 𝑡 is also the data at hand for policy makers
and institutions in the time t. In relation 7, s is exchange nominal rate, and 𝜀
shock from demand. Relation 8 is the money balance in the market in which
m is money stock, h, is income elasticity of demand for money, and γ is
interest semi-elasticity of demand for money. Relation 9 relates to the covered
interest parity to support that different interest rate is a function of the expected
exchange rate variations. Now considering above relations, a policy maker
tries to minimize his loss function. Loss function is in the form of relation 10
in which w is relative weight of inflation.
L= w 𝜋 + 𝑦

𝑘𝑦

(10)

Regarding the points mentioned, there are three fixed, Floating, and target
zone exchange rate regimes reviewed in this study. Zhu findings show,
although the price and output volatilities are the same in two Floating and
target zone exchange rate regimes, real exchange rate fluctuations in target
zone exchange rate regime is less than Floating exchange rate regime;
therefore, target zone exchange rate regime is more attractive for the policy
makers to be adopted.
It is also shown that the greater the role of supply shock, the greater the
welfare loss imposed by fixed exchange rate regime on economy. It is also
shown that target zone exchange rate can solve time inconsistency, in addition
to reducing inflationary bias; while Floating exchange rate regime intensifies
time inconsistency in addition to bringing about large fluctuations in real
exchange rate.
Davis and Fujwara (2015), generalizes Kydland and Prescott model (1977)
to examine the relation between exchange regimes and time inconsistency,
and uses new Keynesian model to show that it is necessary for nominal
exchange rate to be stable in order not to have time inconsistency. Therefore,
the more deviation from targeting, the more time inconsistency. He proposes
two plans for decreasing time inconsistency. First, total inflation targeting
(𝜋
0). He believes there should be a coordination between promised and
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actual prices. Second, stability of nominal exchange rate (𝑆 = 0): in order to
facilitate controlling time inconsistency. Davis and Fujwara’s final theoretical
model is:
𝐿 = 1/2 ∑

𝛽

(𝛷 𝑌

𝑌

+𝛷 π

+𝛷 𝑄

)

(11)

In which Y is the value of output, 𝑌 the value of output from its steady
state level, and their difference (Y from 𝑌 ) is deviation of anticipated output
from steady state output. In relation 11, π is the domestic price indicator, and
𝑄 is the real exchange rate. The important factor in relation 11 is 𝛷, the
indicator for weight and influence of each variable. In this relation, 𝐿 shows
dead weight loss and indicates the value of deviation existed from optimized
policy. According to the model, applying systematic policies decreases output
gap, and strengthens real exchange rate. At the same time, undertaking
discretionary policies increases inflationary expectations and will be a factor
in wide fluctuations in output and real exchange rate. So, the more changes in
the exchange rate, the greater deviation from optimized policy; and as a result,
it is expected that using discretionary policies bring more time inconsistency
than systematic policies.
Reviewing the studies about relations between policy time inconsistency
and exchange regimes shows that according to each country’s economic
condition, any of the fixed and/or target zone exchange regime may reduce
time inconsistency. Therefore, there is no consensus on which exchange rate
regime may bring less time inconsistency. Accordingly, sometimes the source
of impulses, and governmental structure of the economy, plays a determining
role in choosing exchange rate regime to control time inconsistency. It is
therefore suggested to the policy makers to consider all welfare impacts of
exchange rate regime in order to reduce time inconsistency.
In this study, we try to show which exchange rate regime may bring less
time inconsistency by demonstrating time inconsistency in Iran exchange rate
regimes.

3 Literature Review
There are lots of different studies about time inconsistency, the summary of
which is presented in table 1. It appears, there is no domestic study about time
inconsistency in various exchange regimes. Also, time inconsistency is not
limited to developing countries, as it is seen in studies by Chappel & Mcgregor
(2003). On policy time inconsistency in exchange rate regimes, Edwards
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(2006) and Davis and Fujwara (2015) are mentioned whose explanations will
come in the following.
Table 1
A Summary of Literature Review
Authors

Research
limitations
USA
19701978

Model

Results

Federal Open
Market
Committee
Method
(FOMC)

Time inconsistency is one of the main
reasons for Federal Reserve stimulus
policies. Two factors of policy pressure
and interaction between inflation and
unemployment in Philips curve are of
the most important reasons for using
anti-inflation policies by the Federal
Reserve.
Inflation Targeting decreases time
inconsistency, and by decreasing
inflationary bias, it is possible to make
the output closer to its potential level.
There are no requirements and
assumptions for targeting inflation in
Iran. There is therefore necessary to
provide proper conditions for correct
implementation of the policy.
In Iran, undertaking discretionary
policies cause time inconsistency.

Chappel
Mcgregore
(2003)

&

Marinas
Zoican
(2013)

&

Romania
(2008)

Baroo-Gordon
Model

Dargahi
Atashak
(2002)

&

Iran
19591998

Error
Correction
Model

Bastanifar
(2014)

Iran
19762009

Khalili Iraqi &
Goodarzi
Farahani
(2015)

Iran
19712010

Ordinary Least
Squares (OLS),
Augmented
Dickey-Fuller
(ADF),
and
Vector
Autoregressive
(VAR)
State
Space
Model and
Filter Kalman

There becomes time inconsistency
problem between unemployment and
inflation in short run.

Source: Research Findings

Edwards (2006) uses Structural Vector Autoregressive (SVAR) to examine
the relation between targeting inflation, and exchange rate in 2 developed and
5 newly emerged countries in the years between 1985 to 2005 and concludes
that the fluctuations in exchange rate in countries having targeted inflation
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regimes is tangibly different from those countries with fiscal discretionary
policy regulations.
In recent years, Davis and Fujwara (2015), also tries to examine the role of
targeting exchange rate and inflation in time inconsistency, using panel data
model for 96 countries during 1998-2010. The results show that targeting
nominal exchange rate can solve the problem of time inconsistency and
regulate exchange policy. A summary of the most important experimental
studies about time inconsistency is presented in the table 1.
Some important points are resulted from the studies about time
inconsistency in exchange rate regimes. First, fixed exchange rate regime
makes the ground for regulating policy making by producing nominal anchor
for fiscal policy, which is a tool for solving time inconsistency problem, while
target zone exchange rate regime is capable of increasing policy makers’
maneuverability by controlling exchange rate fluctuations. Studying and
examining other studies about time inconsistency take us to the point that
despite the existence of various studies in this concern, there is not enough
attention to the relation between exchange rate regimes and the problem of
time inconsistency, especially for Iran’s economy. The present study tries to
compare and contrast fixed and managed Floating exchange rate regimes in
Iran, in order to clarify the relation between exchange rate regimes and the
problem of inconsistency, and the way to solve the problem.

4 Research Methodology
Time inconsistency has become an interesting research subject in economics
recently. Economists believe that time inconsistency is mostly exposed due to
uncertainty. Furthermore, uncertainty plays an important role especially for
medium term forecasting in economic models. Thus prediction of time
inconsistency is not an easy task due to its dynamic behavior. So, using an
efficient technique which can deal with uncertainty is necessary. According to
this fact, a fuzzy system which uses an explicit and systematic nonlinear
prediction system, is suitable for solving complicated and random problems
which have less accurate solution in the framework of classical economics like
as economic policy evaluation, uncertainty and time inconsistency (Ponsard,
1988). So the employment of fuzzy models makes it possible to deal with
different types of issues which cannot be treated effectively with conventional
techniques (Zadeh, 1983). Fuzzy models not only can guarantee the feasibility
of development in economics but also can play an important role in economic
tremendous achievements (Ponsard, 1988).
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In this study a momentary fuzzy prediction system is applied to examine
time inconsistency in two fixed and managed Floating exchange rate regimes.
Fuzzy prediction system uses three steps. In the first step, it uses FCM models
to calculate membership function and the number of clusters. In the next step,
it utilizes Takagi-Sugeno (TS) model to identify the structure of the model.
And in the final step, it uses a Recursive Least Squares (RLS) method to
estimate and update extracted fuzzy parameters from the previous stage.
Figure 2 shows how the fuzzy prediction system defines time inconsistency,
the definition of which comes later.
Identify the primary fuzzy
parameters such as fuzzy
membership function and
the number of clusters by
FCM algorithm

Takagi-Sugeno
model (TS)

Identify and update
parameters obtained
from fuzzy results
by RLS

Figure 2. Fuzzy prediction and an advice for identifying time inconsistency of real
exchange rate in exchange rate regimes of Iran

First, the Fuzzy C-Means (FCM) will be explained which is responsible to
calculate membership functions and the number of classifications.

4.1. FCM Model:
Clustering analysis generally consists of a wide range of methods which try to
attribute some data such as x to a cluster. An observation may belong to a
cluster or another. The task of membership function is making the ground for
determining the value of the sample belonging to a cluster. Membership
functions value between zero and one, in which closer to zero shows the reality
that the given sample is far from a cluster. On the other hand, being closer to
one shows the given sample is more similar to the members of a cluster
(Bezdek, 1985). So the existence of such features increases the flexibility of
the model to provide more accurate and more detailed data (Oliveira &
Pedrycz, 2007). Different membership functions can be generally extracted
from FCM, and Gaussian membership function will be used in this paper.
FCM is used for analysis based on distance between various input data
points. Accordingly, using FCM model is to minimize following objective
function:
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𝐽 =∑

∑

𝑢 ||𝑥

𝑐 ||

1< m<∞

(12)

In the above equation, m is fuzzy factor, any real value larger than 1, 𝑢 is
the degree of membership 𝑥 in the cluster j. Here 𝑐 is the mean value of the
cluster and ||𝑥
𝑐 || is Euclidean distance between observation 𝑥 and
the cluster j .To calculate 𝑢 the following relation is used:
𝑢 =

(13)
∑

Where c is obtained from:
𝑐=

∑
∑

(14)

The FCM function takes a data set and a desired number of clusters and
return optimal cluster mean and membership function grades for each data
point (Ghosh & Dubey, 2013). Accordingly, FCM first determines a mean for
each cluster randomly. Then makes it possible to compute membership
functions (𝑢 ) with the mean at hand. Then by updating the clusters and the
membership grades for each data point, FCM can move clusters mean to the
right location within a data set (Ghosh & Dubey, 2013). In the final stage, the
value of J will be calculated. This will continue till J becomes less than a
definite value and is when u -u <𝜀, and then the procedure ends. The end
of the procedure actually means that each data is gone to the cluster which
most probably belongs to. Thus using FCM has some advantages. First, the
membership function of FCM can identify the characteristics of each cluster
well. Also, the process usually converge to a fixed point (Dun, 1974) and
finally FCM is considered as an unsupervised learning process which does not
require any labeled dataset as training data (Ghosh & Dubey, 2013).

4.2. Takagi-Sugeno Model (TCM)
Takagi-Sugeno (1985) tries to present a mathematical tool to make a fuzzy
model of the system. This model is capable of identifying model structure and
creating fuzzy rules as a systematic method. Furthermore, this method can
reduce linear relationship in multidimensional case. So this model is
consistent with the reason method. In other words, this method of
identification enables us just the same parameters as the original system, if we
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have a sufficient number of noiseless output data for identification. Primary
form of Takagi-Sugeno model is:
If for 𝑅 , (k)𝑥 is equal to i 𝐴1 and …(k) 𝑥 equal to (i)𝐴 , then:
𝑦 (k)= 𝜃 𝑥 (k)+ …+ 𝜃 𝑥 (k)

i= 1,…, c

(15)

In which i=1, …, c is the number of clusters. 𝑅 actually show the rule, and
each rule is a row of matrix θ which is needed for calculating the output. Now
regarding all above, we have:
y(k)= ∑

𝜔 [x(k)]x(k)𝜃 = ψ(k) Θ

(16)

In this relation i is from 1 to C, and the membership function is given as
Gaussian. So:
x(k)= [𝑥 (k),…,𝑥 (k)]
μ𝐴 (𝑥 )= exp(
ω

[x(k)]=

(17)
)

j=1,…,N

∏
∑

(19)

∏

θ = θ ,…,θ
Θ= θ , … , θ
Ψ(k)= [ 𝜔 [x(k)]x(k), …, 𝜔

(18)

[x(k)]x(k)]

(20)
(21)
(22)

In above relations ν and δ are the members of membership function
(Antecedent Parameters), the former is the mean and the latter is the standard
deviation.
Therefore, Takagi- Sugeno Model is computationally efficient with
adaptive techniques which make it attractive in controlling dynamic nonlinear
systems. Furthermore, these adaptive techniques also can be used to customize
the membership function so that fuzzy systems can model data in the best way
(Kaur & Kaur, 2012).

4.3. Recursive Least Squares Method (RLS)
Using of recursive method has some advantages. First, this method uses an
adaptive process for updating time varying and nonlinear parameters with
adequate accuracy (Young, 2011); furthermore, this method can strengthen
Takagi-Sugeno model performance. Also, this method does not require a large
amount of data in the training process (data is limited in this research). On the
other side, rolling methods which uses an iterative process, needs a large
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amount of data in the training process. Additionally, rolling method is a
common method which is suitable for out of sample estimations (Rossi &
Sekhposyan, 2009). Finally, rolling analysis is generally discussed in
technical analysis literature and rarely used in statistical properties analysis.
So according to what has mentioned above, it is decided to use a recursive
method rather than rolling method.
This method is used to estimate and update model parameters, so in each
recursion, estimates of parameter vector will be updated by this method.
𝜃 (l)= 𝜃 (l-1)+

[𝑦 𝑙

𝜓 𝑙 𝜃 (l-1)]

(23)

𝜓 𝑙 = (𝜔 [x(l)] x(l))
𝜉 = 𝜓 𝑙 𝑐 (l-1) 𝜓 (l)
𝑦 (l)= 𝜔 [x(l)])y(l)

(24)
(25)
(26)

𝑐 (l)= 𝑐 (l-1)-

(27)

In the above relations, θ is model results parameters (Consequent
Parameters) which is updated by relation 23, and indicates how model
parameters change during a period of time. In these relations, c is covariance
matrix of RLS method which is updated by relation 27 (Rastegar et al, 2014).
(It is necessary to mention here that for predicting real exchange rate
quarterly data related to lags in real exchange rate, gross domestic output, lags
in gross domestic output, liquidity, lags in liquidity, oil revenues, and lags in
oil revenue during 1990-2012 are used. Data related to nominal exchange rate,
Iran consumer price index, liquidity, oil revenue, gross domestic output and
budget deficit are gathered from the Central Bank of Iran1, and data related to
USA consumer price index from the US statistics site2.)

5 Results
In order to implement the proposed algorithm, table 2 is first formed and
the results are obtained from utilizing fuzzy clustering algorithm during the
period related to controlled exchange rate regime (1991-2001). Table 3 is
similar to table 2 but it is for managed Floating exchange rate regime (20022012)3.

1

www.cbi.ir
www.us inflation calculator.com
3 Calculations done in MATLAB
2
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Table 2
The Value of Real Exchange Rate Predicted Error in Controlled Exchange
Rate Regime (1991-2001)
Year
The Value of
(Quarters) Predicted Error
1991 (1)
7.5
1991 (2)
-0.3
1991(3)
0
1991(4)
-1.3
1992 (1)
0.6
1992 (2)
-6.7
1992 (3)
0.8
1992 (4)
37.4
1993 (1)
-17.3
1993 (2)
-7.6
1993 (3)
6.3
1993 (4)
0.4
1994 (1)
-40.5
1994 (2)
-54.9
1994 (3)
-16.2
1994 (4)
32.1
1995 (1)
-29.7
1995 (2)
10.8
1995 (3)
-2.1
1995 (4)
-3.8
1996 (1)
19.5
1996 (2)
20
Source: Research Findings

Year (Quarters)
1996 (3)
1996 (4)
1997 (1)
1997 (2)
1997 (3)
1997 (4)
1998 (1)
1998 (2)
1998 (3)
1998 (4)
1999 (1)
1999 (2)
1999 (3)
1999 (4)
2000 (1)
2000 (2)
2000 (3)
2000 (4)
2001 (1)
2001 (2)
2001 (3)
2001 (4)

The Value of
Predicted Error
24.8
46.2
-59.4
165.4
317.8
150.3
-349.8
401.3
290.5
79.9
-137.8
16.6
-171.8
-388.7
-95.2
237.6
-180.3
138.3
64.6
161
-204.5
195.9

First, statistical indexes in two fixed and managed Floating exchange rate
regimes will be compared and contrasted according to the results obtained in
the present study, and shown in tables 4 and 5.
There come important results from comparing statistical indexes related to
predicted error in two fixed and managed Floating exchange rate regimes.
First, error MAX absolute value in controlled exchange rate regime is more
than managed Floating exchange rate regime, while it is opposite for error
MIN absolute value; therefore, the difference between the least and the most
error in controlled exchange rate regime are more than in managed Floating
exchange rate regime. This may be considered as an indicator of more
uncertainty in controlled exchange rate regime than in managed Floating rate
regime. Additionally, variance which is one of the other important indexes in
recognizing uncertainty, is more in controlled exchange rate regime than
managed Floating exchange rate regime.
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Table 3
The Value of Real Exchange Rate Predicted Error in Managed Floating
Exchange Rate Regime (2002-2012)
Year
The Value of
(Quarters)
Predicted Error
2002 (1)
-15.6
2002 (2)
-11.6
2002 (3)
195.7
2002 (4)
-202.9
2003 (1)
-80.8
2003 (2)
219.6
2003 (3)
2
2003 (4)
55.8
2004 (1)
-18.4
2004 (2)
-112.2
2004 (3)
-174.6
2004 (4)
-71
2005 (1)
-80.2
2005 (2)
-152.3
2005 (3)
7.7
2005 (4)
36
2006 (1)
-78.5
2006 (2)
-96
2006 (3)
-27.5
2006 (4)
-2.3
2007 (1)
16.4
2007 (2)
-50.7
Source: Research Findings

Year (quarters)

The Value of
Predicted Error
-0.6
-68.2
62
14.7
-17.4
-51.8
73.8
-53.3
5.4
49.6
-50.7
11.7
36.7
30.8
25.7
30.9
27.7
364.6
-93.4
-31.9
-19.1
-40.6

2007 (3)
2007 (4)
2008 (1)
2008 (2)
2008 (3)
2008 (4)
2009 (1)
2009 (2)
2009 (3)
2009 (4)
2010 (1)
2010 (2)
2010 (3)
2010 (4)
2011 (1)
2011 (2)
2011 (3)
2011 (4)
2012 (1)
2012 (2)
2012 (3)
2012 (4)

Table 4
Statistical Indexes for Controlled Exchange Rate Regime
Fixed
exchange
rate regime

Median
absolute
value

Variance

(199138.97
2.25
2001)
Source: Research Findings

10

Mean
absolute
value

Skewness

MIN
absolute
value

MAX
absolute
value

95.32

38.97

0.09

401.37
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Table 5
Statistical Indexes for Managed Floating Exchange Rate Regime
Managed
Median
Variance
Floating
absolute
exchange
value
rate regime
(200245.11
9 10
2012)
Source: Research Findings

Mean
absolute
value

Skewness

MIN
absolute
value

MAX
absolute
value

65.2

45.11

0.68

364.69

It is necessary to mention that median which shows the value of data in
two halves is larger for managed Floating exchange rate regime. The other
most important statistical index is mean error, whose results show that it is
larger for controlled exchange rate regime than managed Floating one. The
value of skewness is positive in both cases and denotes that most errors are in
the left side of the median, yet again smaller for managed Floating exchange
rate regime than the controlled one. Accordingly, the number of small
predicted error in managed Floating exchange rate regime is more than
controlled exchange rate regime; and, error variance in controlled exchange
rate regime is more than managed Floating one. So the results obtained from
examining statistical indexes show us that the uncertainty in controlled
exchange rate regime is greater than the managed Floating one. In such a
situation, it is more probable for economic agents to be surprised in controlled
exchange rate regime, which is consequently considered as a factor to
intensify time inconsistency.
Then the results of the present study are compared with the realities of Iran
economy. Studies show that in controlled exchange rate regime, there are
serious impulses because of changes in oil revenue, international sanctions,
and economic adjustments, which can both surprise the economic agents and
bring about instability in the macroeconomic variables. It causes significant
difference in the real value of real exchange rate in most quarters in this period
(most quarters of 1996, 1997, 1998, 1999, 2000, and 2001). On the other hand,
in managed Floating exchange rate regime, the conditions are different. To put
it more precisely, the abundance of exchange resources in most quarters of the
early period helped the policy makers to be more Floating, which causes
significant difference in real value and predicted real exchange rate in early
quarters of managed Floating exchange rate regime (some quarters of 2002,
2003,2004, and 2005). Alternatively, in the late period of managed Floating
exchange rate regime, there are different and noticeable conditions with
increased exchange volatilities because of foreign sanctions (Shakeri, 2016).
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This is the main reason for significant difference in real value from the
predicted value of real exchange rate in the end of 2011. Therefore, it is
concluded that there are multiple and sever shocks in controlled exchange rate
regime than in managed Floating one, which increases exchange instability in
controlled exchange rate regime, and policy makers lose their creditability in
front of the economy agents, and there comes a significant difference between
real values and predicted real exchange rate in controlled exchange rate
regime.
Also, time inconsistency of real exchange rate is studied in both controlled
and managed Floating exchange rate regimes. To do so, a variable is defined
as JJ which is a measure for time inconsistency and equals to the sum of error
squares. So, according to the definition of variable JJ, the less value of the
variable, the less time inconsistency1. All the calculations are demonstrated in
table 6:
Table 6
Value of Time Inconsistency For Real Exchange Rate in Different Exchange
Rate Regimes in Iran (1991-2012)
Time Period
Controlled Exchange Rate Regime (1991-2001)

Value of Time Inconsistency (JJ)
7.16 10

Managed Floating Exchange Rate Regime
(2002-2012)
Source: Research Findings

6

10

The table shows that the value of time inconsistency in controlled exchange
rate regime is more than the managed Floating one. So the results are
compatible with the realities in Iran’s economy. Accordingly, the existence of
multiple and severe impulses which happened to the controlled exchange rate
regime intensified the probability of discrediting economic agents’
expectations; and, increased time inconsistency; while the abundance of
exchange sources in most quarters of managed Floating exchange rate regime
reduced exchange rate fluctuations and controlled time inconsistency.
Additionally, controlled exchange rate regime in Iran acts according to
Mishkin’s model (1998). According to Mishkin’s model, lack of policy
makers’ transparency in order to stabilize the exchange rate made uncertainty

1

To solve the measure problem, the error mean is first calculated, and then the error mean is
applied in calculating time inconsistency.
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in macroeconomic variables which may cause the appearance of time
inconsistency in the economy.
Furthermore, the existence of fiscal dominance is the other factor which
can intensify policy time inconsistency. Accordingly, reducing oil revenue in
controlled exchange rate increases budget deficit and subsequently, fiscal
dominance increases. Moreover, increasing fiscal dominance deteriorates
fiscal discipline in a way that can surprise economic agents’ expectations and
as a result policy time inconsistency will increase. While, abundance of
exchange sources in managed Floating exchange rate regime in Iran, gives the
economic agents enough confidence that the probability of increasing fiscal
dominance is low, so policy time inconsistency will decrease due to reducing
financial indiscipline. Consequently, fiscal dominance which stemmed from
accumulation of budget deficit, is an important factor in determining the value
of policy time inconsistency in Iran’s economy.
And finally, since some studies emphasized on the role of exchange rate
regimes in price and output volatilities, the fluctuations of these two important
variables are studied in order to help policy makers to decide properly with
complete information on the welfare effects of their policies. For this reason,
tables 7 and 8 gives output and price volatilities:
Table 7
Estimation of Output Fluctuations in Iran Exchange Rate Regimes (19912012)
Period of time
Controlled Exchange Rate Regime (19912001)
Managed Floating Exchange Rate
Regime (2002-2012)
Source: Research Findings

Output fluctuations in comparison to steadystate condition
576.2
0.42

370

Money and Economy, Vol. 11, No. 4, Fall 2016

Table 8
Estimation of Price Fluctuations in Iran Exchange Rate Regimes (19912012)
Period of time
Controlled Exchange Rate Regime (19912001)
Managed Floating Exchange Rate Regime
(2002-2012)
Source: Research Findings

Price fluctuations in comparison to
steady-state condition
0.96
14.04

Tables 7 and 8 depict the output fluctuations in Floating exchange rate
regime are less but price fluctuations are more than controlled exchange rate
regime.
However, this study has shown that policy time inconsistency in managed
Floating exchange rate regime is less than controlled one. Therefore, it is
suggested that continuing managed Floating exchange rate regime can pave
the way much better for controlling policy time inconsistency. With such a
policy, it is necessary to pay more attention to adopting monetary policy in
order to relief all concerns about price volatilities; because, managed Floating
exchange rate regime can intensify the price volatilities.

6 Conclusion and Recommendations
Though time inconsistency has been reviewed in lots of studies in various
fields such as fiscal, financial, and trade policies, its relation to the issue of
choosing proper exchange rate regime has not been paid much attention.
Regarding the importance of exchange rate regime chosen, as one of the most
significant elements in international finance, this study investigates the
relation between exchange rate regime and time inconsistency in order to
clarify which of them (controlled or managed Floating) should be applied in
Iran, to impose less time inconsistency on the economy. The authors review
the value of time inconsistency in exchange rate regimes in Iran (controlled
1991-2001, and managed Floating 2002-2012). The results indicate that time
inconsistency in controlled exchange rate regime is more than managed
Floating one in Iran. Thus, it is suggested to policy makers to control policy
time inconsistency by continuing managed Floating exchange rate regime.
In conclusion, if policy makers are intended to use rule based policy in
exchange market, it is suggested to adhere to managed Floating exchange rate.
In this way, they can increase their credibility among economic agents.
Furthermore, due to enhancing transparency and directing economic agents
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expectations properly, they can reduce policy time inconsistency.
Accordingly, when they are going to implement a managed Floating exchange
rate regime, policy makers should be conscious enough in adopting monetary
policy, because managed Floating exchange rate regime imposes more price
fluctuations. Finally, it must be mentioned that going toward managed
Floating exchange rate, can increase the flexibility of policy makers. By
following this strategy, policy makers can better ensure the efficient
adjustments of real economy to external shocks (Adam, 2009) and it makes
possible to deal with policy time inconsistency.
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Increasing economy’s resistance against the menace of sanctions, various risks, shocks,
and internal and external threats are one of the main national policies which can be
implemented through bank investments. Investment project selection is a complex and
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that facilitates how Iranian banks would make investment decisions on proposed projects
to satisfy bank profit maximization and risk minimization, while focus on national
policies such as Resistance Economy Policies. The considered problem is formulated as
a multi-objective integer programming model. A framework called Multi-Objective
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1 Introduction
Portfolio selection is concerned with the allocation of capital among various
asset classes, such as bonds, stocks, cash, and loans by commercial banks. The
corresponding decision model and theory are called portfolio selection model
and investment portfolio theory, respectively. Choosing the best project
portfolio out of a given set of investment proposals is a common and often
critical management issue. Decision-makers regularly consider multiobjectives and often have little a priori preference information available to
them. Given these constraints, they can improve their chances of achieving
success by following a two-phase procedure that ﬁrst determines the solution
space of all efﬁcient portfolios and then allows them to interactively explore
that space. For this reason, project selection is essentially an optimization
problem.
Therefore, optimization techniques are the most fundamental quantitative
tools for project portfolio selection which can address a high percentage of
desired aspects among the available useful approaches. As an example, Aaker
& Tyebjee (1978) utilize a quadratic 0–1 programming method to select
interdependent R&D projects. Likewise, Mavrotas, Diakoulaki, & Caloghirou
(2006) combine MCDA with integer programming for project prioritization
under policy restrictions. A discrete dynamic programming algorithm is
developed by Carraway & Schmidt (1991) to allocate resources among
interdependent projects. An integer linear programming model is presented by
Naderi (2013). Huang, Xiang & Islam (2014) consider project selection
problem under capital and land resource limitation. The employ net present
value method to calculate the investment return, and a mean variance.
Schaeffer & Cruz-Reyes (2016) develop a mixed integer programming for
R&D project portfolio selection.
Any logical combination of these methods can build an optimal
organization portfolio; however, the successful implementations of these
techniques are depending on the decision type, information accessibility,
resource accessibility, and the decision maker’s insight to the technique. As
decision makers are bound to take into account multi-objectives, they can
enhance their chance of achieving success by following a two-phase procedure
by determining the solution space of Pareto-optimal portfolios in the ﬁrst
place, and interactively explore that space afterwards. With the decision
makers being confronted by a large number of competing projects, heuristic
approaches are applied to provide a tradeoff between the solution space
quality and the required computational effort (Doerner, Gutjahr, Hartl, Strauss
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& Stummer, 2004). Medaglia, Graves & Ringuest (2007) propose a multiobjective evolutionary method for linearly constrained projects selection
under uncertainty. A multi-objective project selection problem is considered
by Rabbani, Bajestani & Khoshkhou (2010) with the objective of
maximization of total benefits while minimization of total risk and total cost.
Considering the special condition of the resources and their consumption,
banks as the major and most effective economic agencies in the economic
growth and development of the country, have always been under the magnifier
of research and criticism of the stakeholders, entrepreneurs and consumers
(Ghorbani Azar, Karimi & Mohammadi, 2013). Wildmann (2011) study
portfolio investment decisions of German banks in emerging capital markets
from 2002 to 2007. They use a dynamic time-series cross-section framework.
The project portfolio selection analyzed in this research is focused mainly
on projects in Iranian banks. These organizations usually undertake projects
in order to increase profit through an increase in production, new product
development or reduce risk through implementation of new projects. This
paper presents a novel framework for the selection of an efficient portfolio for
bank investment. This framework integrates bank profit maximization
(maximizing return while minimizing risk) with national interest. Achieving
a sustainable economic growth, and strengthening the economy against
menace of negative and positive shocks is considered as one of the main
priorities of policy makers of Iran. Resistive Economy (RE) is a concept that
represented to satisfy these properties.
Resistive Economy (RE) is in the line with the reduction of dependencies
and emphasis on the advantages of domestic production and making attempt
for self-dependency. This is the economic initiative of the country under
special conditions which targets the production and distribution of particular
goods and investment in reducing the dependency on other countries under
critical conditions; i.e., if it could not supply the basic products from other
countries in market transaction, it can produce them in bulk relying on
domestic products (Norouzi & Faezi, 2014). Also, it can be mentioned that
important national subject like food security, and productivity are considered
in RE concept.
So, in order to identify the RE criteria which bank can improve them, factor
analysis is used. By prioritizing Resistive Economy, it is natural that all
capabilities, opportunities and capacities of the country are used to prosper
economy, guarantee food security, control market, mange production, and
restrain other economic indices with the aim of establishing welfare and
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justice. According to our research, the closest subject area to the RE issue in
literature is the economic resilience.
The main contribution of this paper is the creation of a project portfolio
selection model that facilitates how Iranian banks would make investment
decisions on proposed projects to satisfy bank profit maximization and risk
minimization, while focus on national interest. Increasing economy’s
resistance against the menace of stochastic changes, various risks, and internal
and external threats are one of the main national interests which can be
satisfied through banks.
This paper explores models for Project Portfolio Selection (PPS) for
Iranian banks that maximizes benefit and minimize risks, considering RE
criteria satisfaction requirements and constraints (e.g., financial resources).
The proposed model provides a framework to optimize bank objectives in
investment on portfolios, which is maximizing bank profit and minimizing
risk, and also meet the expectations of RE criteria. These criteria are often
conflicting in nature and are quit complex. In general, a Multi-objective
Optimization Problem (MOP) does not have a single solution that could
optimize all objectives simultaneously. Therefore, MOP is not to search for
optimal solutions but for efficient solutions that can be expressed in terms of
non-dominated solutions in the objective space. A solution is dominant over
another only if it has superior, at least no inferior, performance in all criteria.
All non-dominated solutions approximate the Pareto optimal front in the
objective space. Therefore, solving any MOP depends on how to find the nondominated front in the objective space, and subsequently how to rank the nondominated solutions by subjective judgments or relative preferences of
decision-makers.
Due to the NP-hardness (Yu, Wang, Wen & Lai, 2012) and multi-objective
nature of the PPS problem, most of the recent studies have looked for an
approximation to the Pareto frontier through multi-objective meta-heuristics.
(e.g. Chen & Chyu (2010), Carazo, Contreras, Gomez & Perez (2012),
Doerner et al. (2004), Ghorbani & Rabbani (2009), Rabbani et al. (2010),
Esfahani, hossein Sobhiyah & Yousefi (2016). Multi-objective metaheuristics have some advantages over classical mathematical programming
methods, especially the following: (1) meta-heuristic algorithms are capable
of handling highly complex constraints; (2) they are less sensitive to the
mathematical properties of the problems; and (3) they can approximate the
Pareto frontier by a single run instead of having to perform many runs as in
mathematical programming techniques.
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Recently, Electromagnetisms-like algorithm (EM) which is known as
population-based meta-heuristic algorithm is introduced by Birbil & Fang
(2003) to search for the optimal solution of single objective optimization
problems. EM originates from the electromagnetism theory of physics by
considering potential solutions as electrically charged particles spread around
the solution space. This meta-heuristic utilizes an attraction-repulsion
mechanism to move the particles towards optimality. The EM has been
successfully applied in many areas such as the traveling sales man problem
(Wu, Yang & Fang, 2006), single machine scheduling (Chang, Chen & Fan,
2009), flow shop scheduling (B. Naderi, Tavakkoli-Moghaddam & Khalili,
2010), open shop scheduling (B. Naderi, Ghomi, Aminnayeri & Zandieh,
2011), project scheduling (Debels, De Reyck, Leus & Vanhoucke, 2006),
numerical optimization (Tan, Dahari, Koh, Koay & Abed, 2016), PID
controller optimization, (Lee & Chang, 2010), resource allocation problem
(Chu & Chang, 2017), cell formation problem (Jolai, Golmohammadi &
Javadi, 2011; Mohammadi & Forghani, 2017), and vehicle routing problem
(Yurtkuran & Emel, 2010). But, to the best of our knowledge, there is no study
that address the PPS problem with EM algorithm.
In this paper, a multi-objective EM (MOEM) is presented. A local search
heuristic based on simulated annealing algorithm is suggested to improve the
performance of MOEM algorithm. At first the performance of model is
evaluated. Then, the performance of the proposed MOEM algorithm is
compared with two well-known multi-objective genetic algorithms, namely
NSGAII (Deb, Pratap, Agarwal & Meyarivan, 2002) and SPEA-II (Zitzler,
Laumanns & Thiele, 2001). The results clearly show that our MOEM
significantly outperforms the above mentioned algorithms.
The remaining contents of this paper are divided into seven sections. The
proposed method to select Resistive Economy criteria which can be satisfied
through bank investment is presented in Section 2. In section 3, the
formulation of multi-objective integer programming model is presented.
Section 4 provides the preliminary concepts of multi-objective optimization
and review well-known approaches in this area. It is followed by a brief
overview of EM algorithm in the section 5. In section 6, the proposed MOEM
algorithm is described. In section 7, the experimental results obtained by the
proposed solution algorithm is presented and then compared with two multiobjective genetic algorithms, called NSGAII and SPEA-II. Finally, conclusion
and some directions for future research are presented in section 8.
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2 Selection of RE Criteria
RE is the discourse of achieving to a comprehensive economy in which all
national economic activities and majors are correlated with each other,
forming a homogenous complex. In order to achieve Resistive Economy, its
components which have been extracted from the lectures of Supreme Leader
are used in the present research (http://farsi.khamenei.ir, 2011). The great
leader has pointed out some illuminating realities which must be considered
by the officials in their economic planning in the long term horizon including
“popularizing the economy”, “considering the policies of Article 44”
discussed in the past, “empowering the private sector”, “encouraging the
activity of economic agencies”, “reinforcing the bank system of the country”,
“the reduction of dependency on the oil industry”, “paying attention to
knowledge-based industries”, and “other various capacities” in Iran are the
main components of the resistive economy. Also governmental systems must
be accompanied by legislative and judicature.
In order for banks to select the important variable that affect the RE criteria,
factor analysis (FA) is applied. The main purpose of FA is to discover the
jointly basic factors and apply them to eliminate redundant variables. This
method has been widely used in financial analysis. Charbaji (2001) uses FA
as a data reduction technique to reduce the financial ratios of Lebanon banks
from 52 into 7 financial ratios. FA used by Cheng & Ariff (2007) in Malaysia
commercial banks to reduce 21 accounting and financial ratios into four
factors. In addition, Öcal, Oral, Erdis & Vural (2007) uses FA for a Turkish
construction company’s 50 financial ratios, in order to determine the financial
indicators.
This study uses FA based on principal component analysis (PCA) as the
extraction method and adopted Varimax with Kaiser Normalization as the
rotation method. In this order at first a questionnaire is designed to evaluate
the role of Iranian banks in fulfillment of these criteria. After that 50 experts
are selected as the statistical sample. To evaluate the reliability of applied
questionnaire, Cranach’s alpha is computed (0.77); since the obtained value is
higher than 0.7, indicating a high reliability of the model.
The PCA with the varimax rotation is used to extract the components that
their eigenvalues are larger than 1 (which is set as the criterion). In PCA key
test, KMO and Bartlett’s test are analyzed. In this case, the KMO is greater
than 0.7 at 0.81 and Bartlett’s test is significant and, therefore, it seems that
the sample is adequate for FA. As a result, the 20 criteria, V1, V2, V3, V4, V5,
V7, V8, V9, V10, V11, V12, V13, V14, V15, V16, V19, V21, V22, V23, V24, from 24
variables are selected and used in the financial performance evaluation. The
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number of criteria are exactly as the same as in the source
(http://farsi.khamenei.ir, 2011). It is worth mentioning that our result are the
same as the result recommended by Ebrahimi and Seif in their paper in 2015.
After the selection of RE criteria which banks can improve them through
investment, the weight of each criterion is determined by entropy weight
method. This method have been widely used for evaluation of weight of
indicators (e.g. (Hsu & Hsu, 2008), (Liu, Zhou, An, Zhang & Yang, 2010),
(Šaparauskas, Kazimieras Zavadskas & Turskis, 2011)).

3 Problem Definition and Mathematical Modeling
Project selection is a complex multi-criteria decision making process that is
inﬂuenced by multiple and often conﬂicting objectives. The complexity of the
selection problem is mainly due to the high number of projects from which an
appropriate collection (an effective portfolio) must be selected.
The structure of the problem is presented in Figure 1. At the first level of
the figure, the criteria exist. There are M number of investment domain, such
as oil and petroleum, medicine, agricultural, textile industry and etc. that
related to the criteria. When investment in one domain is enough to meet
threshold (𝛽 , it can be said that domain satisfy the related criterion. Sjk shows
the score of domain j on criterion k. the projects are in the third level of
problem. Each project is related to only one investment domain.
RE Criteria:

C1

Wk

…

C2

Ck

S12

Investment
Domain:

D1

I

P1

CL

…

DM

Sjk

D2

…

21

Projects:

…

Dj

βk
Yj

ij

P2

…

Pi

µ i,Ri,αi
Xi

…

PN

Figure 1. The structure of the problem. Source: Research Findings

Suppose there are N projects to be invested, and decision variable xi denotes
whether proposed project is included in investment portfolio (xi=1) or not
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(xi=0). Each project is related to one investment domain, which is announced
by Ministry of Industry, Mine and Trade in each year. Let Wk be the preference
degree on criterion k according to the selection result of RE criteria step. Sjk is
the score of domain j on criterion k. 𝛽 is defined as minimum proportion of
bank assets that must be held on domain j so can say domain j is selected for
investment. 𝛾 shows whether project i is related to investment domain j or
not. 𝜇 and Ri show the expected return and expected risk of implementation
of project i.
The considered optimization problem as stated in Equation (1), (2), and (3)
is a multi-objective optimization problem with three objectives. The objective
of the project selection process is to derive a portfolio of projects providing
maximum benefit subjected to resources constrains and other limitations
imposed by the organizations. Portfolio selection seeks the best balance in
terms of return, risk, and RE criteria satisfaction.
The notation for parameters and variables used in the model are as follows:

Indices
i
j
k
N
M
L

Index for project
Index for investment domain
Index for criterion
Total number of projects
Total number of investment domains
Total number of criteria

Parameters:
Wk
Sjk
𝜇
Ri
𝛼i
𝛽
𝛾

Preference degree on criterion k
Score of domain j on criterion k
Expected return of implementation of project i
Expected Risk of implementation of project i
Proportion of bank assets that needs to invest on project i (0 𝛼 1)
Minimum proportion of bank assets that must be held on domain j if
any of domain j is held (0 𝛽
1)
1, if project i is related to investment domain j; 0, otherwise

Decision variables:
Xi 1, if project i is selected; 0, otherwise
Yj 1, if domain j is selected for investment; 0, otherwise
The following integer linear programming (ILP) model is proposed:
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𝑀𝑎𝑥 𝑍
𝑀𝑖𝑛 𝑍
𝑀𝑎𝑥 𝑍

∑
∑
∑

𝜇𝑥
𝑅𝑥
∑

𝑊𝑆 𝑦

(1)
(2)
(3)

Subject to
∑ 𝛼𝑥
1
∑ 𝛼𝛾 𝑥
𝛽𝑦 𝑗
1, … , 𝑀
𝑥 , 𝑦 ∈ 0,1 𝑖
0,1, … , 𝑁, 𝑗
1, … , 𝑀

(4)
(5)
(6)

The objective functions are (1) maximizing the total expected return of
investment, (2) minimizing total risk of the selected projects, and (3) is
maximizing the total score of selected domain for investment according to the
criteria of Resistive Economy. Constraint (4) ensures total proportions add to
one. Constraint (5) define lower limits on the proportion of each investment
domain which can be held. Lastly, constraints (6) indicate the range of
variables in the model. This ILP model will be used later in the computational
experiments.
Preposition. The considered problem is NP-hard
In order to prove that the considered problem is NP-hard, it is sufficient to
reduce the known NP-complete problem to a new one with a polynomial
transformation. In this order, Knapsack Problem (KP) is considered. KP is a
typical model for portfolio optimization. In the classical 0-1 KP, it is
considered to pack a subset of n given items in a knapsack of capacity C. Each
item has a profit Rj and a weight wj and the problem is to select a subset of the
items whose total weight does not exceed C and whose total profit is a
maximum. Introducing the binary decision variables 𝑥 , with 𝑥
1 if item j
is selected, and 𝑥
0 otherwise, we get the integer linear programming (ILP)
model for KP. This is shown in literature that KP is NP-complete (Garey,
1979). Now consider the KP problem with lower limit and three objectives.
So, the KP can be summarized to our problem.

4 Background Information on Multi-Objective Optimization
Multi-objective optimization deals with optimization problems which are
formulated with some or possibly all of the objective functions in conflict with
each other. Such problems can be formulated as a vector of objective functions
such as f(x) = (f1(x), f2(x), ..., fn(x)), optimized subject to a vector of input
parameters x = (x1, x2, ..., xm), where n is the number of objectives, and m is
the number of parameters. A solution x dominates a solution y if objective
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function fi(x) is no worse than objective function fi(y) for all n objectives and
there exists some objective j such that fj(x) is better than fj(y). The nondominated solutions in a population are those solutions which are not
dominated by any other individual in the population.
In a single-objective problem, the goodness is directly obtained by the
objective function value. However, in multi-objective problems, the procedure
becomes more complicated. It should be in such a way that all the objectives
are considered simultaneously. The objective of multi-objective optimization
methods is to find a set of non-dominated solutions that provide a reasonable
approximation of the Pareto set of solutions. Efficient solutions mean that the
improvement of some objectives could only be achieved at the expense of
other objectives. In a MOP problem there are normally infinite numbers of
efficient solutions due to the conflicts among objectives (Balderud, 2006).
Many approaches have been proposed to solve the multi-objective
optimization problems. With comparison to traditional optimization methods,
evolutionary algorithms can find several non-dominated solutions because of
their population-based approach. The potential of evolutionary algorithms for
solving multi-objective optimization problems was hinted at in the late 1960s
by Rosenberg (Rosenberg, 1970). The first actual implementation of what is
now called a multi-objective evolutionary algorithm (MOEA) was introduced
by Schaffer (Schaffer, 1985) named vector evaluated genetic algorithm. Since
then, a wide variety of algorithms have been proposed in the literature such
as: Multi-Objective Genetic Algorithm (MOGA) (Fonseca & Fleming, 1993),
Niched Pareto Genetic Algorithm (NPGA) (Horn, Nafpliotis & Goldberg,
1994), Non-dominated Sorting Genetic Algorithm (NSGA) (Srinivas & Deb,
1994), Strength Pareto Evolutionary Algorithm (SPEA) (Zitzler & Thiele,
1999), improved SPEA (SPEA II) (Zitzler et al., 2001), fast Non-dominated
Sorting Genetic Algorithm (NSGA II) (Deb, Agrawal, Pratap & Meyarivan,
2000). In addition to MOEAs, many researchers have been studying swarm
intelligence approaches such as multi-objective particle swarm optimization
(Coello Coello & Lechuga, 2002), multi-objective ant colony optimization
(Yagmahan & Yenisey, 2010).

5 Overview of EM
The EM-like mechanism (EM) is a new meta-heuristic introduced by Birbil
and Fang (Birbil & Fang, 2003) for optimization problem with lower and
upper bounds on each dimension. The EM is considered as a population-based
algorithm and the idea comes from the attraction-repulsion mechanism of the
electromagnetism theory which is based on Coulomb’s law. The EM
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algorithm starts with a population of randomly generated particles from the
feasible region. Each solution can be thought of as a particle charged
according to its objective function value. The direction of this charge for
candidate particle is determined by adding vectorially the forces from each of
other particles on candidate particle. Then, an analogy of the attractionrepulsion mechanism of the electromagnetism theory can be applied. The
principle behind the algorithm is that superior particles with lower objective
function values attract others while those with higher function values repel.
Moreover, some solutions are improved by a local search. The general scheme
for the EM algorithm is shown in Figure 2.
Algorithm EM
Initialization
iteration ←1
while termination criterion is not
satisfied do
Local search engine
Compute total forces
Move by forces
iteration ←iteration + 1
end while
Figure 2. General scheme for the EM. Source: Research Findings

The EM algorithm comprises four main procedures: 1) the initialization of
the population of the particles; 2) the application of the local search; 3) the
computation of total force exerted on each particle; 4) the movement
according to the total force. The initialization procedure is used to generate
the initial population, which consist of NP particles of the feasible region. The
local search procedure provides the EM algorithm with a good balance
between the exploration and exploitation of the feasible region. Birbil and
Fang (2003) propose two approaches according to the particles to which the
local search can be applied: 1) local search applied to all particles and 2) local
search applied only to the current best particle. After initialization and local
search, the charge of each particle belonging to the population P, which
determines the intensity of attraction or repulsion of the particle, is determined
according to the equation (10).
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𝒒𝒊

(7)

𝑒𝑥𝑝

𝑛

𝑖

∑

1,2, … , 𝑁𝑃

In which qi is the charge of particle i, n is the dimension of the problem,
NP is the number of particles, and f(xi), f(xbest), f(xj) are the objective value of
particle i, the best particle, and particle j respectively. In this way the particles
that have better objective function values possess higher charges. A different
approach to evaluate the charges is adopted in (Debels et al., 2006). The force
that is exerted on each particle is evaluated by following formula:
𝑥
𝑭𝒊

𝑥

𝑖𝑓

𝑓 𝑥

𝑓 𝑥

∑
𝑥

𝑥

𝑒𝑙𝑠𝑒

𝑓 𝑥

𝑓 𝑥

𝑖

1,2, … , 𝑁𝑃

(8)

Where Fi is the force that exerted on the ith particle and xi and xj are the ith
and jth particles, and 𝑥
𝑥 is the Euclidean distance between two
particles. Finally, each particle belonging to the population P is moved toward
the force vector according to the next equation. Moving the particles is as
follows:
𝒙𝒊

𝑥

𝛾

𝑖

1,2, … , 𝑁𝑃

(9)

where 𝛾 denotes a random number uniformly distributed between 0 and 1
and 𝐹 is the norm of the force vector. The parameter 𝛾 is used to ensure
that the particle have a nonzero probability of moving to the unvisited regions
in this direction. Furthermore, the force applied to each particle is normalized,
so the feasibility is maintained (i.e., each dimension of each particle will be
between lower bound lk and upper bound uk).

6 Proposed Hybrid EM-Like Approach
In the previous section the main procedures of the EM-like algorithm are
described. This paper proposes a hybrid framework that combines EM-like
algorithm and Simulated Annealing (SA) for solving multi-objective
problems with sequence dependent setup times, which is an NP-hard problem.
The procedure of the proposed Hybrid multi-objective EM-like algorithm to
solve multi-objective project portfolio selection problem, is discussed in the
following subsections:
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6.1 Encoding Scheme and Initialization
Since EM algorithm is originally designed to solve problems with continuous
variables. In order to enable EM to solve scheduling problem the Random Key
(RK) representation, proposed by Bean (Bean, 1994), is used to encode
solutions. RK allows a straightforward application of this type of metaheuristics to solve combinatorial optimization problems. To the best of our
knowledge, most of the papers in which an EM algorithm is proposed to solve
a combinatorial optimization problem, RK method is used ((Debels et al.,
2006); (Chang et al., 2009), (B. Naderi et al., 2011; B. Naderi et al., 2010),
(Yurtkuran & Emel, 2010)) and (Govindan, Jafarian & Nourbakhsh, 2015).
Because RK have been effectively applied to the EM-like meta-heuristic to
solve several combinatorial problems, it is also used in this paper in the
proposed MOEM algorithm. Based on this representation scheme, the
selection of each project can be converted to continuous position values. Thus,
each solution is encoded as a vector of random keys. The solution
representation based on this technique is best illustrated with an example.
Consider a problem with 6 projects. For all solutions, a random number
from a uniform distribution U(0,1) for each dimension of each particle exists.
Then, if random number in dimension is greater than 0.5, it is replaced by 1;
otherwise it is replaced by 0. This procedure is shown in Figure 3.
Projects:

P1

P2

P3

P4

P5

P6

Random Particle:

0.45

0.93

0.84

0.27

0.54

0.05

Selected Projects

0

1

1

0

1

0

Figure 3. EM particle encoding scheme example. Source: Research Findings

The initial population of particles P consists of 2NP solutions generated
randomly. After all particles are generated, the RK method is used to generate
solutions. As soon as the selected projects is obtained, the objective values of
from the
these particles are obtained and current best solution (𝑥
population can be determined. The procedure of initialization is shown in
Figure 4.
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Procedure Initialization
for i= 1 to m do
for k= 1 to n do
𝛾 ← 𝑈 0,1
1 𝑖𝑓 𝛾 0.5
𝑥 ←
0 𝑖𝑓 𝛾 0.5
end for
end for
find selected projects by RK method
calculate the objective value of particles
(𝑓 𝑥
Figure 4. Procedure of initialization. Source: Research Findings

6.2 Total Force and Movement
As mentioned before, in MOP there is not a single solution that could optimize
all objectives simultaneously. In order to calculate the charge of each particle,
first the values of objective functions for each solution are evaluated:
maximize the total expected return (𝑓 ), minimize the total expected risk (𝑓 ),
and maximize the total score of selected domain for investment (𝑓 ) according
to equations (1), (2) and (3). Then, dominated solutions are eliminated from
the feasible set P. The average of total expected return (𝑓 ̅ ), total expected risk
(𝑓 ̅ ), and score of selected domain (𝑓 ̅ ), in the updated P are computed. After
that for each solution, the normalized distance (Dist) in a two-dimensional
objective space from the origin is computed as follows:
𝑓 ⁄𝑓 ̅

𝐷𝑖𝑠𝑡 𝑥

𝑓 ⁄𝑓 ̅

𝑓 ⁄𝑓 ̅

(10)

Subsequently, the calculation for the charge of particle i is modified
according to the equation (11).
𝒒𝒊

𝑒𝑥𝑝

𝑛

∑

𝑖

1,2, … , 𝑁𝑃

(11)

If the normalized distance value of particle i (Dist(xi)) is larger than j
(Dist(xj)), particle j will attract particle i. On the other hand, when Dist(xi) <
Dist(xj), a repulsion effect is occurred. After the 𝒒𝒊 is computed, the force on
particle i is determined by the following equation:
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𝑥

𝑭𝒊

∑

𝑥

𝑥

𝑖𝑓

𝑥

𝐷𝑖𝑠𝑡 𝑥

𝑒𝑙𝑠𝑒

𝐷𝑖𝑠𝑡 𝑥

𝐷𝑖𝑠𝑡 𝑥

𝑖

𝐷𝑖𝑠𝑡 𝑥

1,2, … , 𝑁𝑃

(12)

The outline of calculation total force is shown in Figure 5. After this,
particle i moves toward the force vector according to equation (10).
Procedure calculation of total force
for i= 1 to m do
𝑓 ⁄𝑓 ̅

𝐷𝑖𝑠𝑡 𝑥

𝑓 ⁄𝑓 ̅

𝑓 ⁄𝑓 ̅

end for
← 𝑎𝑟𝑔𝑚𝑖𝑛 𝐷𝑖𝑠𝑡 𝑥 , ∀𝑖
𝑥
for i= 1 to m do
𝒒𝒊

𝑒𝑥𝑝

𝑛

∑

end for
for i= 1 to m do
for j= 1 to m do
if 𝐷𝑖𝑠𝑡 𝑥

𝐷𝑖𝑠𝑡 𝑥

then

𝐹

𝐹

𝑥

𝑥

𝐹

𝐹

𝑥

𝑥

else
end if
end for
end for
Figure 5. Procedure of total force calculation. Source: Research Findings

6.3 Local Search Engine
Simulated Annealing (SA) is an effective optimization algorithm motivated
from an analogy between the simulation of the annealing of solid and the
strategy of solving combinatorial optimization (Kirkpatrick, 1984). In the
proposed algorithm, EM combine with a local search heuristic based on SA
algorithm to increase the performance of the proposed MOEM. All current
solutions are improved by using SA. The applied SA could be briefly
introduced as follows: It starts with an initial solution, each solution of the
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current iteration, and for each particle a neighbor solution is generated. In the
proposed SA, a neighbor solution Ni is generated by changing the RK value
of the one randomly chosen dimension in the sequence of candidate particle.
Let Dist(xi) and Dist(Ni) denote the distance values of the current solution and
the neighbor solution, respectively, and define Δ as the difference between
these distances; that is Δ= D(xi) – D(Ni). If ∆ 0 the neighbor solution is
∆
accepted; otherwise it is accepted with probability equal to 𝑒
, where T is
the temperature parameter such that T > 0. At the beginning, the temperature
is set at the initial temperature T0. Then T is decreased after generations
according to the formula T=α×T, where α is the coefficient controlling the
cooling schedule (0<α<1). The procedure is repeated until a stopping criterion
is met. The overall procedure of SA algorithm is outlined in Figure 6.
Procedure Simulated annealing
T= T0
while termination criterion is not satisfied do
𝑘 ← 𝑈 1, 𝑛
𝛾 ← 𝑈 0,1
1 𝑖𝑓 𝛾 0.5
𝑁 ←
0 𝑖𝑓 𝛾 0.5
if D(Ni) < D(xi)
𝑥 ←𝑁
else
𝐷 𝑁
∆← 𝐷 𝑥
∆

if rand < 𝑒
𝑥 ←𝑁
end if
end if
𝑇←𝛼
end while

𝑇

Figure 6. Procedure of local search heuristic. Source: Research Findings

7 Computational Experiments
This section gives experimentation results on the performance of proposed
MOEM. Also, the performance of the MOEM is compared with two wellknown multi-objective genetic algorithms in the literature, i.e. NSGA-II and
SPEA-II. In the first step, the parameters of MOEM are tuned. Then, using a
set of small size problems, the general performance of all algorithms in
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comparison to optimal solution obtained, is evaluated by solving ILP model
with applying ɛ-constraint method. Finally, through experiment with large
size problems, the performance of the tested algorithms is comparatively
evaluated. All algorithms are coded in MATLAB and executed on an Intel®
Core 2 DuoE4500 at 2.20 GHz with 2.0GB of RAM.

7.1 Ɛ-Constraint Method
ɛ-constraint method is introduced by Haimes (1971) and extensively discussed
by Chankong & Haimes (2008). In this method, all but one objective, are
converted into constraints by setting an upper or lower bound to each of them,
and only one objective is to be optimized. The multi-objective problem like
(13) is transformed as (14):
𝑀𝑖𝑛 𝒇 𝒙
𝑓 𝒙 ,𝑓 𝒙 ,…,𝑓 𝒙
𝑀𝑖𝑛 𝑓 𝒙
𝑥∈𝑆
S.T.
𝜖 , ∀𝑘 ∈ 1,2, … 𝐾 \𝑚
𝑓 𝒙

𝑥∈𝑆

(13)

(14)

7.2 Test Problems and Parameter Setting
Data required for a problem consist of a number of investment domain (M),
number of projects (N), score of domain j on each criterion (Sjk), expected
return of each project (𝜇 ), expected risk of each project (Ri), proportion of
bank assets that needs to invest on each project (𝛼 ), minimum proportion of
bank assets that must be held on domain (𝛽 ), and matrix of relation between
projects and domains (𝛾 ). Size of the problem is dependent on number of
domains and projects, which are considered in different values. 𝛾 is
generated as a binary matrix which contain only one value in each row. Other
parameters are randomly generated by uniform distribution as follows1:
𝜇 ~𝑈 0.5,4 , 𝑅 ~𝑈 0.1,0.9 , 𝛼 ~𝑈 0.01,0.1 , 𝛽 ~𝑈 0.08,0.2

(15)

The quality of algorithms is significantly influenced by the values of their
parameters. In order to determine appropriate values for the parameters
required by MOEM, separate extensive experiments with different set of
parameters to study the behavior of the proposed algorithm are performed.
1

All data created during this research will be available for interested readers through
correspondence with the authors.
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There are four parameters that should be set in MOEM, population size,
number of local search, cooling rate (α), and initial temperature (T0). In this
study, the T0 is determined by the following empirical equation:
𝑇

(16)

.

where fmax and fmin are the maximum and minimum objective function
values of the initial population, respectively. The different values considered
for remained parameters are shown in Table 1. Experiment instances are
randomly generated by varying the total number of domains and projects (i.e.
(m,n)= (5,20), (10, 40), (15, 60), (20,80), (30, 120)). For each size ten
instances are generated for a total of 150. All the data for experiments are
generated by the simulation method.
Table 1
Experimental Parameters of MOEM
Parameters
Population size
Number of local search
Cooling rate (α)
Source: Research Findings

Level 1
50
10
0.98

Level 2
70
20
0.95

Level 3
100
30

Statistical experiments are carried out by means of a Design of
Experiments (DOE) (Montgomery, 2006). Confidence level is selected as
%95 in this study. Based on these experiments the following values are
considered: the initial population size is set to 70. In addition, the number of
local search, and the cooling rate are set to 20, 0.95, respectively.

7.3 Computational Results
In order to make a fair comparison between algorithms, CPU time is chosen
as a stopping criterion. The computational time limit for all meta-heuristics is
calculated according to N×Ω, where Ω is a constant coefficient. While
different limits could be obtained by different values of Ω, the preliminary
tests indicated its proper amount as 0.2.
Two sets of the test problems are considered. The first set consists of 7
classes of problems called small problems, and each class contains 10
randomly generated problem instances. Therefore, 70 problem instances are
considered for the small size problems. The problems are described by
providing the number of domains (N) and the number of related projects (M)
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in Table 2. The algorithms are replicated five times on each one of the
instances. In small size, the comparisons of algorithms are made in terms of
the solution quality. The computational results of these tests are summarized
in Table 3. In this table, the solution quality of each objective is measured by
average gap of two objectives given in equations (1) and (2) between the
optimal solution and the results obtained by algorithms. The optimal solution
is obtained by ɛ-constraint method.
To be more specific average gap is computed as follows:
𝐺𝑎𝑝

∑

100 ⁄𝑅

(17)

where MethodSol is the value of the objective function f1 and f2 found by
any of algorithms (i.e., MOEM, NSGA-II, and SPEA-II), and OptSol is the
corresponding optimal solution obtained by solving MILP model, and R is
total number of replications. In order to solve proposed ILP model, the
CPLEX solver in GAMS is used.
As seen in Table 2, the MOEM has the best performance with the average
gaps of 4.74, 5.36, and 5.03 in for f1, f2 and f3 respectively. The average gaps
of the results of MOEM for f1, f2 and f3 are less than the results obtained by
SPEA -II and NSGA-II. Also, in order to show difference between algorithm,
the significance level (with alpha= 0.05) are tested. The results for p-value are
obtained according to the last row in Table 3. The result shows that there is
significant difference between MOEM and other algorithm, specifically in
third objective.
Table 2
Small Size Problems and CPU Times
Problem Class

Number
Domains
5
S1
10
S2
10
S3
15
S4
15
S5
20
S6
20
S7
Source: Research Findings

of

Number
Projects
20
40
60
70
100
120
150

of

Average CPU time of
GAMS (s)
2.71
7.24
15.35
95.86
112.52
366.02
441.17
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Table 3
Comparison Results for Small Size Instances
Problem
Class

Average Gap for f1(%)

Average Gap for f2(%)

S1

MO
EM
0.90

NSGA
-II
1.74

SPE
A-II
1.28

MO
EM
1.34

NSGA
-II
1.17

SPE
A-II
1.10

Average Gap for
f3(%)
MO
NSG
SPE
EM
A-II
A-II
1.21
2.38
0.32

S2

2.32

3.91

2.77

3.75

0.91

2.06

1.12

3.88

1.88

S3

3.12

5.55

2.31

2.08

1.71

2.76

2.56

3.69

2.54

S4

5.18

7.39

3.40

5.25

5.03

3.89

5.94

7.82

8.10

S5

4.90

7.93

9.08

5.57

7.05

6.84

5.23

8.91

S6

6.64

12.14

9.76

8.93

13.86

12.55

8.49

12.80

10.9
3
6.07

S7

13.89

13.76

11.52

6.05

5.68

5.82

10.6
5
5.03

15.96

7.51

10.6
3
5.36

10.02

Average

10.1
3
4.74

p-value

0.043

0.061

0.033

0.056

7.92

0.014

12.9
1
6.11

0.045

Source: Research Findings

Because the developed algorithm is applicable to solve bank project
portfolio selection in real-world instances, another experiment is executed for
large-sized problem. The second set called large size problems includes 8
classes of problems. Table 4 reports the parameters of these classes. Each class
of this set contains 10 randomly generated problems, and a total of 80 problem
instances are considered as large size problems. In the experiments, each
problem instance is solved by each algorithm in five replication runs. To
validate the accuracy and the diversity of the proposed MOEM, the following
comparison metrics are used.
Error ratio: This metric measures the non-convergence of the algorithms
towards the real Pareto optimal frontier. The Error ratio is defined as
follows:
𝐸𝑅

∑

where, N is the number of non-dominated solutions found, and

(18)
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1
0

if the solution i belongs to Pareto front
Otherwise

The closer this metric is to 1, the less the solution has converged towards
the Pareto optimal frontier.
Spacing metric: Spacing metric is used to provide a measure of uniformity
of the spread of non-dominated solutions. This metric is given by equation
(19).
𝑑̅

∑

𝑆𝑀

𝑑

(19)

Where
𝑑

∈

min
∧

∑

𝐹

𝐹

(20)

and 𝑑̅ is the mean of all di, n is the size of obtained non-dominated
solutions and 𝐹 is the function value of the kth objective function for
solution i. The lower values of the SM are preferred.
Diversification metric: The spread of the tradeoff surface is measured by
this metric. Its definition is the following:
𝐷

∑

𝑚𝑎𝑥

where 𝑆
solution 𝑆

𝑆

𝑆

(21)

𝑆 ‖ is the Euclidean distance between the non-dominated
and 𝑆 ′ .

Table 4
Large Size Problems and CPU Times
Problem Class
LS1
LS2
LS3
LS4
LS5
LS6
LS7
Source: Research Findings

Number of
Domains
25
25
30
30
35
35
40

Number of Projects
200
250
300
350
400
450
500
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Table 5 reports the related computational results for large size problem
instances. The results show that the three algorithm have similar and good
performance in error ratio. Moreover, the finding resulted from algorithms’
implementations indicate that the proposed algorithm provides non-dominated
solutions that have less average values of the spacing metric. The results
reveal that the proposed MOEM can achieve a greater number of Pareto
optimal solutions with higher qualities than NSGA-II.
Table 5
Comparison results for large size instances
Problem
Class
50
80
100
120
150
200
250
300
Average

Error ratio
MO
NSG
EM
A-II
0.11
0.06
0.05
0.06
0.17
0.12
0.03
0.20
0.15
0.29
0.28
0.14
0.12
0.26
0.29
0.36
0.15
0.18

SPE
A-II
0.13
0.10
0.25
0.21
0.36
0.35
0.41
0.38
0.2

Spacing metric
MO
NSG
EM
A-II
2.28
2.44
2.50
2.18
3.25
2.98
3.67
2.98
5.69
5.98
5.17
5.36
6.12
8.22
4.35
8.78
4.13
4.86

SPE
A-II
3.20
3.23
5.01
5.08
7.81
6.27
11.27
8.85
6.34

Diversification metric
MO
NSG
SPE
EM
A-II
A-II
7.64
6.46
7.28
9.07
7.02
10.66
13.0
8.74
14.75
14.3
11.81
13.07
11.2
11.52
13.40
14.3
11.49
13.25
18.5
14.25
15.90
21.7
17.27
22.55
13.7
11.07
13.86

Source: Research Findings

8 Conclusion
In this paper, we deal with the project portfolio selection of Iranian banks
considering Resistive Economy (RE) criteria. This problem is considered as a
three-objective case that maximizes expected benefits, minimizes expected
risk, and maximize the satisfaction of RE criteria. In order to select the RE
criteria which have to be satisfied through bank investment, the factor analysis
is used. Then the weight of each criterion is determined by entropy weight
method. The problem is formulated as an integer linear programming.
Furthermore, a Multi-objective Electromagnetism-like algorithm, namely
MOEM, is developed to solve this NP-hard problem. The proposed MOEM
approach uses a random key scheme to encode solutions. Also, the local search
heuristic based on simulated annealing algorithm is included within the
algorithm to further enhance the exploitation of the MOEM. The parameters
associated with the proposed algorithm are tuned to ensure that the algorithm
performs in a high quality. To investigate the effectiveness of proposed
approach, computational experiments are conducted and the results are
compared with two well-known multi-objective genetic algorithms, i.e.
NSGAII and SPEA-II. The results clearly show that the MOEM significantly
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outperforms the above mentioned algorithms. The data regarding the
randomly generated instances are accessible through correspondence with the
authors. For further research three areas are proposed: first is adding other
real-world constraint such as consideration of uncertainty in the problem.
Second is changing the proposed model and algorithm to a multi-period one,
and third could be the extension of proposed algorithm to solve other multiobjective problem.
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This paper examines downward price rigidity in Iran’s housing market and discusses
whether this characteristic would result in an asymmetric relationship between housing
prices and monetary policy. To test the downward house price rigidity, the threshold
GARCH model is developed. The asymmetric adjustment to monetary policy is examined
using the asymmetric cointegration and error correction models. Estimating the models
using quarterly data from 1992Q2 to 2017Q1, the results indicate the presence of the
downward house price rigidity in Iran’s housing market. Moreover, house prices are
asymmetrically adjusted to monetary policy such that house prices are increased in
response to a loose monetary policy whereas displayed a large amount of persistency
following a tight monetary policy. The results imply that house prices tend to overreact
in upturns and underreact in downturns reaffirming the downward house price rigidity in
Iran. Hence, the government should consider the asymmetric house price adjustment
when implementing relevant policies for the housing market to avoid the creation of a
bubble or the recession of the housing market.
Keywords: Downward House Price Rigidity, Monetary Policy, Threshold GARCH,
Asymmetric Cointegration, Error Correction Model.
JEL Classification: C22, E52, R31

1 Introduction
A significant number of empirical studies have investigated the irrational
behavior of traders in financial markets in recent years. This line of research
belongs to the category of behavioral finance that provides explanations for
why people make irrational financial decisions by combining behavioral and
cognitive psychological theory with conventional economics and finance.
Cognitive psychologists Kahneman and Tversky (1979) propose the “prospect
theory” in behavioral finance. According to this theory "losses have more
emotional impact than an equivalent amount of gains". In other words, people
obtain less utility from gaining than losing. Prospect theory suggests that an
individual’s value function is concave in gains (as for a risk averse individual
*
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in expected utility theory), but convex in losses. In addition, it argues that the
function is much more sensitive to losses relative to equivalent-size gains.
Shefrin and Statman (1985) use this theory to suggest the “disposition effect”
describing that investors hold assets that dropped in value while sell assets
that have risen in value. In other words, investors are willing to gamble in the
domain of losses and hold losing assets too long but are willing to sell wellperforming assets too readily.
Some studies have tried to extend this irrational behavior to the housing
market. For instance, Case and Shiller (1989) and Shiller (2005) suggest that
the irrational behavior of house market participants causes house price
inefficiency. Genesove and Mayer (2001) confirm the presence of the
“disposition effect” in the real estate markets. Engelhardt (2003) support the
findings of Genesove and Mayer (2001) that loss aversion is an important
housing market phenomenon.
The loss aversion phenomenon in housing market has an important
implication for the downward house price rigidity. Real estate investors have
a tendency to sell their homes when prices have increased, but keeping their
homes in times of reduction in prices to avoid loss. Dobrynskaya (2008)
empirically observe the house price downward rigidity based on a behavioral
model in which traders maximize their utility. The real estate sellers will not
sell their homes during a decline in nominal house prices because they are
willing to avoid capital losses. In other words, during the bad market
conditions the reserve price of the seller is higher than the expected prices of
the buyer, thereby lengthening the selling time and makes the housing prices
less likely to drop sharply and rapidly. This phenomenon leads to downward
house price rigidity. Tsai and Chen (2009) and Tsai (2013) also demonstrate
the presence of house price downward rigidity in the U.K housing market.
Their findings indicate that the volatilities between housing prices moving up
and down are asymmetric, that is, when housing prices move down (when bad
news occurs), the variance of housing prices decreases. In other words, in
news incidents that caused housing prices to reduce, the extent of changes in
prices will decrease and eventually lead to price rigidity.
Downward house price rigidity might influence its relationship with other
variables (see for instance, Dufrenot and Malik (2012) for a relationship
between housing prices and business cycles and Tsai et al., 2011 for a
relationship between housing prices and stock prices). One important variable
is monetary policy that is widely used by government officials to influence the
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housing prices1. Many empirical studies have investigated the impact of
monetary policy on housing prices. For instance, Adalid and Detken (2007)
explore the effect of broad money growth on housing prices in a panel of
industrialized countries and find that the link is significant and particularly
strong in times of aggregate asset price booms. Goodhart and Hofmann (2008)
using a panel VAR for 17 industrialized countries discover the evidence of a
significant link between housing prices and monetary variables. By employing
the same methodology, Assenmacher-Wesche and Gerlach (2008) find
significant response of housing prices to monetary policy shocks. Iacoviello
and Neri (2009) with a DSGE Model in the US housing market found that
housing prices are sensitive to monetary shocks. More specifically, they
discover that a 50 basis point increase in the federal funds rate leads to an
immediate 0.75 percent decrease in housing prices. Gupta et al. (2010) assess
the impact of monetary policy on real house price growth in South Africa
using a Factor-Augmented Vector Autoregression (FAVAR) model. The
results, based on the impulse response functions, indicate that house price
inflation responds negatively to monetary policy shock. Wadud et al. (2012)
examine the role of monetary policy in the Australian housing market using
structural VAR models and uncover that a contractionary monetary policy
does not exert any significant negative impact on the real house prices. Rahal
(2016) examine the response of housing markets to unconventional monetary
policy shocks in the form of innovations in total assets and the monetary base
for eight OECD countries. The results of the panel VAR models show a
positive and persistent response of housing prices which peaks at one or two
years following a policy shock.
The studies reviewed above have not investigated the possible asymmetry
in the relationship between monetary policy and housing prices. Further,
studies such as Chen et al. (2012) point out that money supply is the key
threshold variable that influences the asymmetric behavior of housing prices.
In the presence of downward price rigidity, the impact of monetary policy on
1

Mishkin (2007) and Boivin et al., (2010) provide three channels in which monetary policy
affects housing price. The first channel is through the impact of interest rate on the user cost of
capital. A contractionary monetary policy via increase in interest rate reduces housing demand
by raising the user cost of capital. The fall in housing demand leads to a decline in housing
price. The second channel is through the supply side in which increase in policy rate rises
financing construction cost, causing a fall in housing supply and thereby housing price will
increase. The third channel is credit channel through consumer spending. An increase in interest
rates and subsequent increase in mortgage rates will reduce the cash flows of credit-constrained
households, thus reducing housing demand and price.
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housing prices might be asymmetric when price moving up and down.
Beatrice et al., (2013) using Markov-Switching Vector Autoregressive (MSVAR) models find that the impact of monetary policy on housing prices is
larger in bear regime than in bull regime of housing market. Tsai (2013)
discover an asymmetric relationship between housing prices and monetary
policy. By employing money supply as the proxy variable of monetary policy
and data from the UK housing market, the results of the traditional and
threshold error correction models indicate that housing prices are
asymmetrically adjusted to money supply. Housing prices are increased in
response to a loose monetary policy. Conversely, housing prices cannot easily
decrease in response to a tight monetary policy. These findings indicate that
housing prices tend to overreact in upturns and underreact in downturns.
Hence, as pointed out by Tsai (2013) the government should consider the
asymmetry of house price changes at the time of policy implementation to
avoid the creation of a bubble or the collapse of the housing market.
In the case of Iran housing market, Abolhasani et al (2017), by employing
a Dynamic Stochastic General Equilibrium (DSGE) model over 1991-2011,
study the impact of monetary shocks on prices and output of housing sector.
Results of the impulse response functions show that higher money growth rate
temporarily increases output and inflation in the housing sector. Shahbazi and
Kalantari (2012), using structural VAR models and quarterly data spanning
from 1991 to 2008, investigate the impact of monetary policy shocks on
housing price in Iran. The findings of the impulse response functions indicate
that money supply has a positive and significant impact on housing prices in
the long-run. However, the impact of interest rate on housing prices is not
significant. Gholizadeh and Kamyab (2010) analyses the response of
monetary policy to bubble in housing price using an ARDL model with
quarterly data for Iran. The results indicate that monetary authorities should
consider house price bubbles in the monetary regulations to minimize the loss
function of the Central Bank. Their findings also reveal that monetary policy
has a considerable impact on the house price fluctuations and creation of
bubbles in housing market. Heydari and Soori (2010) study the relation
between bank deposit rates and housing prices in Iran using VAR models and
find that there is a negative relation between bank deposit rates and housing
prices.
Although the empirical studies of the Iran housing market indicate a
positive link between expansionary monetary policies and housing prices,
none of these studies investigate the downward house price rigidity in Iran
housing market and its relationship with monetary policy. Therefore, we
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contribute to the existing literature in two directions. First, we test the
downward house price rigidity in Iran housing market. After observing
downward house price rigidity, the second contribution of this study is to
examine the asymmetric impact of monetary policy on housing prices in Iran.
Observing the downward house price rigidity and the resulting asymmetries
to monetary policy is crucial to prevent a housing crisis and subsequent
negative impact on the overall economy. The rest of the paper is structured as
follows: the next section describes house prices trend in Iran. The
methodology and the data are presented in section 3. Section 4 reports the
empirical results. Finally, Section 4 provides a summary of the main findings
and policy implications.
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Figure 1. The annual growth of house prices and inflation. Source: Research Findings

2 House Prices Trend in Iran
The average annual growth of nominal house prices in Iran over the sample
period considered in the study is 23.5%. This average growth rate is slightly
higher than the average of inflation rate (19.6%) in the sample period.
However as depicted in Figure 1 in the periods of hyperinflation the growth
rate of housing prices is far above the inflation rate. Also, the growth rate of
housing prices is lower than the inflation rate in some periods, however it is
increased rapidly even higher than inflation rate in the following period. As
demonstrated by Gholizadeh and Kamyab (2010) in the years of the recession,
the house price index remains behind the index of other commodities and the
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general inflation, but it compensates for the following expansionary years in
order to balance the value of properties in the household's portfolio.
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Figure 2. Time series of house price, M2 and real interest rate. Time series of nominal
house price and nominal M2 are depicted in panel (a) while time series of real house
prices and real interest rate are depicted in panel (b). Source: Research Findings

Time series of nominal and real house prices, and their relations with
money supply and real interest rate are depicted in figure 2. As it is evident
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from panel (a) of figure 2, housing prices and M2 are increased in the same
direction. However, it can be observed from panel (b) of figure 2 that real
house prices are increased in the periods of decrease in real interest rate.

3 Methodology
The empirical approach of this study consists of three steps. In the first step
following Tsai (2013) we develop the Threshold Generalized Autoregressive
Conditional Heteroskedasticity (GJR-GARCH) model proposed by Glosten et
al. (1993) to detect the downward house price rigidity in Iran housing market.
This model is capable of capturing the asymmetric impact of positive and
negative shocks upon return volatilities to identify downward house price
rigidity in the housing market. In the second step, considering the downward
price rigidity, it is inferred that the impact of monetary policy on housing
prices may be asymmetric when housing prices moving downward or upward.
In other words, the integration of the two variables is non-linear with a
threshold effect. Thus, this study uses the asymmetric cointegration tests
developed by Enders and Granger (1998) and Enders and Siklos (2001),
referred to as the ES test, as an alternative to the conventional cointegration
tests1. In the final step, providing that the variables of interest are
asymmetrically cointegrated, the asymmetric error correction models are
estimated to combine the short-run dynamics and long-run information in the
data series.

3.1 Downward House Price Rigidity: GJR-GARCH Model

The 𝐺𝐽𝑅 𝐺𝐴𝑅𝐶𝐻 𝑝, 𝑞 model proposed by Glosten et al. (1993) consists of
a mean equation and a volatility equation as follows:
𝑅
𝜇
𝜀
𝜀 /𝐼 ~𝑁 0, ℎ
∑ 𝛽ℎ
ℎ
𝜔

∑

𝛼𝜀

𝛾𝜀

𝐷

(1)
(2)
(3)

Where 𝑞 and 𝑝 refer to order of ARCH and GARCH terms, respectively.
𝑅 denotes the return of housing prices at time 𝑡 computed as the logarithmic
difference of housing prices. The model error term 𝜀 , given the information
set up to time 𝑡 1, is a random variable with a zero mean and conditional
variance ℎ . In the conditional variance equation specified in equation (3),
1

The conventional cointegration tests include the residual-based test by Engle and Granger
(1987) and the VAR-based test by Johansen (1988) and Johansen and Juselius (1990),
respectively referred to as the EG and JJ tests.
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𝐷
is a dummy variable. When 𝜀
0, 𝐷
1; otherwise, 𝐷
0.
0 corresponds to the bad news
In this setting negative lagged error 𝜀
0 denotes good news. It is allowed that
and positive lagged error 𝜀
good news and bad news have asymmetric impacts on the conditional
variance. Good news has an impact of 𝛼 , while bad news has an impact of
𝛾. A significantly negative 𝛾 implies that a defensive effect exists
𝛼
because bad news is followed by a decreasing variance. Hence, housing prices
are only sticky when moving downward.

3.2 Asymmetric Cointegration
The asymmetric cointegration test developed by Enders and Granger (1998)
and Enders and Siklos (2001) is based on the following specification of the
residuals:
∆𝑢

𝜌 𝐼𝑢

𝜌 1

𝐼 𝑢

∑

𝜇 ∆𝑢

𝑒

(4)

Where 𝑢 is the error term obtained from the long-run relation between
housing prices and monetary policy indicator. 𝐼 is the Heaviside indicator
function and 𝑘 is the optimal lag order to make the disturbance term in
Equation (4) serially uncorrelated. The Heaviside indicator function can be
specified to depend on the level of the error terms, called the threshold
autoregressive (TAR) model, such that 𝐼 can be written as:
𝐼

1
0

𝑖𝑓 𝑢
𝑖𝑓 𝑢

0
0

(5)

As an alternative specification, 𝐼 is called the momentum TAR (M-TAR)
and specified to depend on the changes of the error terms such that:
𝐼

1
0

𝑖𝑓 ∆𝑢
𝑖𝑓 ∆𝑢

0
0

(6)

Based on both TAR and M-TAR models, the necessary condition for
0. The null hypothesis of no
cointegration is that
2
𝜌 ,𝜌
𝜌
0 can be tested using the Fcointegration based on ES test 𝐻 : 𝜌
statistics. Since the F-statistics has a non-standard distribution, we need to
refer to the critical values as tabulated in Enders and Siklos (2001). In the
presence of cointegration, the null hypothesis of asymmetric cointegration
𝐻 :𝜌
𝜌 can be tested using the standard F-statistics. Rejecting the null
provides evidences for the presence of the asymmetric adjustment process
toward the long-run.
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3.3 Asymmetric Error Correction Models
To estimate the asymmetric error correction models the following
specification is estimated:
∆𝐿𝐻𝑃

𝜇

𝜆 𝑍

𝜆 𝑍

∑

𝛿 ∆𝐿𝐻𝑃

∑

𝜃 ∆𝑀𝑃

𝑒

(7)

where Δ is the first difference operator, 𝑍
𝐼𝑢 ,𝑍
1 𝐼 𝑢 ,
𝐿𝐻𝑃 stands for logarithm of housing prices, 𝑀𝑃 is monetary policy indicator
including logarithm of M2 money aggregates or real interest rate. 𝜆 and 𝜆
coefficients are error correction terms and measure the speed of adjustment to
𝜆 indicates that the
the long-run equilibrium path. The finding 𝜆
adjustment speeds to the long-run path is asymmetric. |𝜆 | |𝜆 | reflects
faster convergence to the long run equilibrium for positive than negative
discrepancies.

4 Empirical Results
4.1 Data and Preliminary Analysis
Quarterly data from the Iran housing market spanning from 1992Q2 to
2017Q1 are used in this study. The housing price data is the average price of
1 square meter apartment (1000 IRR) and is obtained from the Ministry of
Road and Urban Development of the Islamic Republic of Iran through its
official website (http://www.mrud.ir). To measure monetary policy, the M2
money aggregates is employed. We also use real interest rate as an alternative
monetary policy indicator. The interest rate used is the long term deposit rate
(1 year). Real interest rate is computed by subtracting inflation rate from
nominal interest rate. Inflation rate is calculated by taking logarithmic
difference of consumer price index (2005=100). M2 money aggregates,
nominal interest rate and consumer price index (CPI) are retrieved from the
Central Bank of Iran through its official website (http://www.cbi.ir). All data
series except real interest rate are expressed as natural logarithms. Descriptive
statistics for the data are listed in Table 1. For all the variables mentioned
above, unit root tests is conducted to investigate whether these series are
stationary. The results of the Augmented Dickey-Fuller (ADF) test and the
Phillips-Perron (PP) test are reported in Table 3. Clearly, the hypothesis of
unit root process is not rejected for both series in level while this hypothesis
is rejected in first difference. Thus, the variables are integrated of order 1 or
I(1).
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Table 1
Descriptive Statistics
Mean
Median
Maximum
Minimum
Std. Dev.
Skewness
Kurtosis

HP (in 1000 Rial)

M2 (in billion Rial)

Real interest rate (%)

13212.17
5950.50
44996.00
451.00
14672.28
1.06
2.68

2137051.00
614101.60
12533900.00
29158.70
3070423.00
1.80
5.36

0.11
1.838
11.05
-27.42
8.07
-1.23
4.37

Notes: HP is house price and M2 is M2 money aggregates. Source: Research Findings

4.2 Downward House Price Rigidity: Results of GJR-GARCH
Model
The results of the GJR-GARCH model described in section 2.1 are presented
in Table 2. As depicted in Table 1, the estimated asymmetrical volatility
indicator 𝛾 is significantly negative for the Iran housing market at -0.556
indicating that the occurrence of bad news reduces volatility of returns. This
means that the extent of changes in price will decrease and eventually lead to
downward house price rigidity. The result is consistent with that of Tsai and
Chen (2009) and Tsai (2013).
Table 2
Empirical Results of the GJR-GARCH (1, 1) Model.
Coefficient
Std. error
Mean equation
0.042***
0.008
𝝁𝟎
Variance equation
0.001***
0.000
𝝎𝟎
0.649***
0.065
𝜷𝟏
-0.556***
0.075
𝜶𝟏
0.293***
0.076
𝜸
Notes: *** denotes significance at 1% level. Source: Research Findings

4.3 Asymmetric Cointegration Tests
The results of the ADF and PP unit root tests, presented in Table 3, clearly
indicate that all data series under consideration are integrated of order 1, or
I(1). Accordingly, we proceed to ES cointegration tests based on both TAR
and M-TAR models. For comparison, the EG and JJ cointegration tests are
also conducted. The EG and JJ cointegration test results are reported in Table
4, while Table 5 reports the ES cointegration test results. From the results, the
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null of no cointegration can be rejected by all cointegration tests at least in
10% significance level. However, as reported in Table 5, in the case of
employing M2 as monetary policy indicator the null of symmetric adjustments
is rejected by standard F-statistics using TAR models. In the case of using real
interest rate to measure monetary policy, the null of symmetric adjustment
cannot be rejected using the TAR and M-TAR models.
Table 3
ADF and PP Unit Root Tests
Variables

Level
First difference
ADF
PP
ADF
PP
LHP
-3.879*
-1.767
-4.483***
-8.795***
*
*
***
LM2
-3.416
-3.372
-4.263
-15.017***
-2.317
-7.092***
-4.877***
r
-2.588*
Notes: LHP= logarithm of house prices; LM2= logarithm of M2 money aggregates. r = real
interest rate. For the LHP an LM2 variables the ADF and PP test equations include both the
constant and trend term for the level equations and the constant term for the first difference
equations. For variable r the ADF and PP test equations include the constant term for the level
and first difference equations. The Schwarz information criterion (SIC) is used to select the
optimal lag order in the ADF test equation. ∗∗∗ and ∗ denote significance at 1% and 10% level;
respectively. Source: Research Findings

Table 4
EG And JJ Cointegration Tests.
Variables

EG test

JJ test

Null hypothesis
𝑟 0
𝑟 1
LHP, LM2
-3.662*
Trace
14.940*
0.069
Max
14.871**
0.069
Trace
49.904***
13.166
LHP, r
-3.542***
Max
36.738***
13.166
Notes: The EG test statistic is tau-statistic and the probability values are derived from the
MacKinnon response surface simulation results. The EG test statistic is computed using C and
@TREND as deterministic regressors, and the optimal lag order in the ADF regression is
determined using automatic lag selection with a Schwarz criterion. For the EG test the Null
hypothesis is that series are not cointegrated. The VAR lag order for the JJ test is based on nonautocorrelated errors. ***, ** and * denote rejection of the null hypothesis at the1%, 5% and 10%
level, respectively. Source: Research Findings
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Table 5
Asymmetric Cointegration Test.
Variable

TAR
F-stat
𝐻 :𝜌
0
9.060
15.414

𝜌

F-stat
𝐻 :𝜌

𝜌

M-TAR
F-stat
𝐻 :𝜌
𝜌
0
7.436918
14.671

F-stat
𝐻 :𝜌

𝜌

LHP, LM2
2.953 (0.089)
0.166 (0.684)
LHP, r
8.865 (0.004)
17.21 (0.063)
Critical values
5% 6.28
6.20
10% 5.20
5.20
Note: The numbers in brackets are p-values. The optimal lag order of the test equation is based
on the non-autocorrelated error terms. Source: Research Findings

4.4 Asymmetric Error-Correction Modeling
As reported in Table 5, in the case of employing M2 as monetary policy
indicator, we find the evidences of asymmetric adjustment process embedded
in TAR models. So, the asymmetric error-correction modeling based on the
TAR-consistent model is estimated. In arriving at the final specifications, the
general-to-specific procedure is applied to trim insignificant first-differenced
right-hand side variables. The estimation results of asymmetric errorcorrection models and diagnostic tests are presented in Table 6. To correct the
coefficients’ standard errors, the model is estimated with the Newey–West
Heteroskedasticity and Autocorrelation consistent covariance (HAC)
estimator. As reported in the Table 6, the error terms are not autocorrelated
and heteroskedastic up to order 3.
The estimation results of asymmetric error-correction models indicate that
an expansionary monetary policy exerts significant and positive short-run
influences on housing prices as suggested by the coefficient of lagged
differenced M2. Apart from the short-run relation between monetary policy
and housing prices, the estimated results also document significant errorcorrection coefficient when the housing prices are above their long-run values.
Hence, the estimates suggest that positive discrepancies from the long-term
equilibrium between monetary policy and housing prices 𝑍 are eliminated
relatively quickly, whereas negative discrepancies from this long-term
equilibrium 𝑍 are persistent. In other words, when housing prices are
above their equilibrium levels following a loose monetary policy, they
converge to their long-term equilibrium level relatively quickly so that 35.6%
of discrepancies eliminate in each period. On the other hand, the decreases in
housing prices following a tight monetary policy displays a large amount of
persistency. This result implies that when the housing prices have a
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comparatively greater room for downward movement the correcting behavior
is not significant. These findings confirm downward price rigidity in housing
prices. In this situation, a loose or tight monetary policy causes the asymmetric
influence on housing prices. The decrease of housing prices following a
contractionary monetary policy is significant while the increase of housing
prices in response to an expansionary monetary policy is not significant.
Table 6
Asymmetric Error-Correction Models (M2 as Monetary Policy Indicator)
Variable
𝒁𝒕
𝒁𝒕
∆𝑳𝑯𝑷𝒕 𝟏
∆𝑳𝑯𝑷𝒕 𝟐
∆𝑳𝑴𝟐𝒕 𝟏
∆𝑳𝑴𝟐𝒕 𝟐

Coefficient
-0.356***
0.131
0.236***
0.243*
0.857**
0.282*
LM(3)= 1.641 (0.186)

Std. error
0.102
0.097
0.084
0.145
0.358
0.208
ARCH(3)= 0.228
(0.876)

Note: ***,** and * denote significant at 1% , 5% and 10% respectively. LM(3) is LM test for
serial correlation up to order 3; ARCH(3) is autoregressive conditional heteroskedasticity test
up to order 3. Source: Research Findings

The results of the asymmetric error correction models based on TAR and
M-TAR models in the case of employing real interest rate as monetary policy
variable are reported in Table 6. The estimated results indicate significant
error-correction coefficient when the housing prices are below their long-run
values. Hence, the estimates suggest that only negative discrepancies from the
long-term equilibrium between real interest rate and real housing prices 𝑍
are eliminated quickly, whereas positive discrepancies from this long-term
equilibrium 𝑍 ∓ are persistent.
These findings can be explained by the negative relation between real
house prices and real interest rate. This result implies that when the housing
prices have a comparatively greater room for downward movement the
correcting behavior is not significant. These findings confirm downward price
rigidity in housing prices. In this situation, a loose or tight monetary policy
causes the asymmetric influence on housing prices. These findings suggest the
asymmetric impact of monetary policy on housing prices. Accordingly, the
increases in housing prices in response to an expansionary monetary policy
(decrease in real interest rate) is significant while the decreases in housing
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prices following a tight monetary policy (increase in real interest rate) is not
significant.
Table 6
Asymmetric Error-Correction Models (Real Interest Rate as Monetary
Policy Indicator)
Variable

TAR model
M-TAR model
-0.127
0.112
(0.318)
(0.351)
-0.813***
-0.841***
𝒁𝒕
(0.233)
(0.190)
-0.103
-0.181*
∆𝑳𝑯𝑷𝒕 𝟏
(0.126)
(0.180)
-0.077***
-0.109
∆𝑳𝑯𝑷𝒕 𝟐
(0.157)
(0.146)
-0.401**
-0.454***
∆𝑳𝑯𝑷𝒕 𝟑
(0.173)
(0.160)
0.003
0.003
∆𝒓𝒕 𝟏
(0.003)
(0.002)
LM(3)= 1.179 (0.323)
LM(3)= 4.977 (0.003)
ARCH(3)= 0.670 (0.573)
ARCH(3)= 0.487 (0.745)
Note: ***, ** and * denote significant at 1%, 5% and 10% respectively. LM(3) is LM test for
serial correlation up to order 3; ARCH(3) is autoregressive conditional heteroskedasticity test
up to order 3. Source: Research Findings
𝒁𝒕

5 Conclusion
Some studies have demonstrated that loss aversion is an important housing
market phenomenon. According to this phenomenon real estate investors have
a tendency to sell their homes when prices have increased, but keeping their
homes in times of reduction in prices to avoid loss. Hence, housing prices tend
to overreact in upturns and underreact in downturns. The loss aversion
phenomenon in housing market has an important implication for the
downward house price rigidity. The Downward house price rigidity might
influence its relationship with other variables. One important variable that is
widely used by government officials to influence the housing market is
monetary policy. In the presence of downward price rigidity, the impact of
monetary policy on housing prices might be asymmetric when price moving
up and down. Thus, the government should consider the asymmetry of
housing price changes at the time of policy implementation to avoid the
creation of a bubble or the collapse of the housing market. Therefore, the goal
of this paper is to test the downward house price rigidity in Iran housing
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market. Moreover, we examine the asymmetric impact of monetary policy on
housing prices.
To test the downward house price rigidity in Iran housing market we
develop the threshold GARCH model proposed by Glosten et al. (1993). This
model is capable of capturing the asymmetric impact of positive and negative
shocks upon return volatilities. If negative shocks (bad news) follows by a
decreasing variance, housing prices will be sticky when moving downward.
To examine the asymmetric impact of a loose or tight monetary policy on
housing prices we use the asymmetric cointegration tests developed by Enders
and Siklos (2001). Providing that the variables of interest are asymmetrically
cointegrated, the asymmetric error correction models are estimated to capture
the asymmetric adjustment toward the long run equilibrium.
The empirical results of this paper consistent with the findings of Tsai and
Chen (2009) and Tsai (2013) indicate that the housing prices in Iran exhibit a
more stable reaction to bad news. When bad news delivered in the earlier
period, the conditional variance of price returns in the current period
decreases. This downward house price rigidity may result in asymmetric
relationships between housing prices and monetary policy. The results of the
ES cointegration test indicate that housing prices and monetary policy are
asymmetrically cointegrated. Having found the asymmetric adjustment
toward the long run equilibrium, the estimation results of the asymmetric
error-correction models indicate that positive discrepancies (following a loose
monetary policy) from the long-term equilibrium are eliminated relatively
quickly, whereas negative discrepancies (following a tight monetary policy)
are persistent. These results verify the asymmetric impact of monetary policy
on housing prices in Iran. Housing prices are increased to reflect a loose
monetary policy whereas they are persistent following a tight monetary policy.
Therefore, monetary authorities, when implementing monetary policy to
affect the housing market, should consider the asymmetry of housing price
changes. Otherwise, their policies may result in the creation of a house price
bubble or in the recession of the housing market.
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Volatility of exchange rate while changes from time to time, is expected to affect firm
level operations as well as aggregate level outcomes i.e. macroeconomic performance.
This paper, investigates the effects of exchange rate volatility on aggregate production in
Iran using a Structural Vector Auto Regressive model with Exogenous Variables
(SVARX). The model is estimated based on macroeconomic data during 1990q2-2015q1.
Impulse response functions show that realization of a positive shock to the exchange rate
volatility-measured by quarterly coefficient of variation derived from daily exchange rate
data set rather than common GARCH-based measures- is associated with a significant
production drop. These results are robust in reference to changing output measures. We
also provide some necessary sensitivity analysis to check robustness of the results with
respect to recursive restrictions which are imposed to identify the structural model. After
all this robustness checks the model confirmed negative effect of exchange rate volatility
on output in Iran's economy. Furthermore, the results show that CPI and exchange rate
will significantly increase when exchange rate volatility rises while import declines.
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1 Introduction
Volatile financial markets which are mainly originated from prevailing
uncertainty can cripple performance of economy and even make some
nonlinearities in economic behavior. Among the financial markets, foreign
exchange market has a great importance in determining merits of economic
functioning, especially in developing countries. Since the collapse of post-war
Bretton Woods system of fixed exchange rates in 1973, policy-oriented and
*

School of Management & Economics, Tarbiat Modares University, Iran;
kyavari@modares.ac.ir (Corresponding Author)
† School of Management & Economics, Tarbiat Modares University, Iran;
najarzar@modares.ac.ir
‡ Economics Department, Allameh Tabataba'i University, Iran; tavakolianh@gmail.com
§ School of Management & Economics, Tarbiat Modares University, Iran; Monetary and
Banking Research Institution, Iran; a.bahador@mbri.ac.ir

420

Money and Economy, Vol. 11, No. 4, Fall 2016

academic investigations questioning the optimal degree of exchange rate
volatility and superior exchange rate regime have gained ground. As long as
it is expected that exchange rate volatility would alter not only most of the
firms’ economic positions, but also their aggregated performance at the
macroeconomic level, these investigations are well reasoned.
Although one may expect that changes in volatility of foreign exchange
market notably influence the performance of other segments of economy
essentially real sector, surprisingly early researches failed to provide
evidences supporting negative effect of exchange rate volatility on production
or even on international trade and investment. Presuming that the answer to
the questions about the effect of exchange rate volatility on economic
performance, especially on production indexes, might be country-specific,
more recent researches have adopted two strategies to overcome this issue;
first to investigate the effect of exchange rate volatility between different
countries by controlling on different factors such as level of financial
development1, and second to put in the test the effect of exchange rate
volatility in a country-specific model.
In this paper we investigate the effects of nominal exchange rate volatility
-rather than real exchange rate volatility which is mostly addressed by related
literature in Iran- on aggregate production measures in Iran. We draw on a
Structural Vector Auto Regressive model with Exogenous Variables
(SVARX) estimated based on Iran’s macroeconomic data during 1990q22015q1. While in previous works, exchange rate volatility is mostly taken into
account indirectly by using measures of conditional volatility which are
computed based on GARCH models, in this paper we use a daily exchange
rate dataset and assign coefficient of variation for each quarter to represent
measure of exchange rate volatility in our model. The Impulse response
functions show that realization of a positive shock to the exchange rate
volatility is associated with a significant production drop. We also present
some extensive sensitivity analysis with respect to output measures, modeling
of oil sector and recursive identification order which confirm our results.
Given that some studies show that exchange rate volatility is an indicator of
the overall uncertainty of economy2, this study is of great importance for Iran’s
economy.
The rest of the paper is organized as follows: next section reviews related
literature. Section (3) introduces our economic and empirical model, Section
1
2

See for example Aghion, Bacchetta and Ranci (2009).
See Krol (2014).
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(4) presents impulse response functions and finally section (5) briefly
summarizes the results.

2 Literature Review
2.1 Theoretical and Empirical Studies
Exchange rate volatility, its causes and its economic effects has been critical
questions in the literature since fall of Bretton Woods. Following seminal
work of Dornbusch (1976), Mussa (1982) presents a model in which price of
foreign currency which is modeled as an asset, depends on expectation of real
and nominal shocks and he argues that sluggish price adjustment plays a
critical role in determining exchange rate volatility. But Stockman (1987) and
Meese and Rogoff (1988) believe that emperical evidences does not support
the idea that sticky prices in intraction to monetary disturbances can explain
exchange rate dynamics. Gali and Tommaso (2005) lay out in a small open
economy model with calvo sticky price adjustment, that monetary policy rule
is the main factor which detemines relative exchange rate volatility. Hodrick
(1989) shows that variances of exogenous processes, such as future
government spending and future rates of income growth can have a significant
effect on volatility of foreign exchange market. There are also some researhes
which argue that exchange rate volatilty is mostly driven by micro structure
of foreign exchange markets (see Melvin and Yin (2000) and Goodhart and
O'Hara (1997)).
Parallel to researches that suggest theoratical sources of exchange rate
voltility, there are other theoratical researches trying to investigate effect of
exchange rate volatility on various economic performance measures. Obstfeld
and Rogoff (1998) propose a two country DSGE model which put aside the
certainty-equivalence assumption for price setting behavior and show
exchange rate volatility requires a substantial welfare cost. Devereux and
Engel (2003) argue that in the presence of local-currency pricing exchange
rate volatility is unwelcoming and traditional desirability of expenditureswitching role that flexible exchange rate is expected to play is overestimated.
Ghosh, Ostry and Chamon (2016) also show that welfare cost of exchange rate
volatility is dependent on various criteria such as monetary regime, monetary
instrument (policy interest rate or sterilized foreign exchange market
intervention), degree of imperfect capital mobility/asset substitutability, and
severity of time inconsistency problems.
While some researchers show that exchange rate volatility increase
uncertainty and costs for firms and as a result it can impair international trade
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and economic performance of firms (see for example Baron (1976) and Clark
(1973)), there are some researches which discuss positive effect of exchange
rate volatility. Franke (1991) by supposing entry and exit cost in export
market, shows that in this setting exporting is an option that its value is related
to exchange rate volatility and exporters exercise this option when it is
profitable. Sercu and Vanhulle (1992) develop a theory that incorporates
linear demand and cost structures in which exchange rate volatility will
increase exporters value.
Aligned with theoretical works, many researches empirically try to put to
the test various effects of exchange rate volatility. Ghosh, Gulde-Wolf and
Wolf (2003) show that in a large sample of countries there are weak evidences
for positive or negetive effect of exchange rate stability on economic growth.
Eichengreen and Leblang, (2003) report a negetive effect of exchange rate
stability on economic growth. Edwards and Levy-Yeyati (2005) report that
countries with more flexible exchange rate grow faster. Eichengreen (2007),
after an extensive literature review, concludes that the effect of exchange rate
volatility on investment and growth is likely to be contingent on
circumstances. Folowing this conclusion, Aghion, Bacchetta and Ranci (2009)
show that the effect of exchange rate volatility on economic growth depends
critically on the level of financial development of the country.
There are strands of economic researches which try to explain the impacts
of exchange-rate volatility on trade. Bleaney and Greenaway (2001)
investigate the effects of terms of trade and real exchange rate volatility on
investment and growth. They use a dataset which includes 14 sub-Saharan
African countries that are the exporters of primary commodities and report a
significant negative effect of real exchange rate volatility on investment, as
well as negative effect of terms of trade volatility on growth. Bredin, Fountas
and Eithne (2003) using an error correction model show that the exchange rate
volatility has no effect on the Irish trade volume in the short-run but a
significant positive effect in the long run. Bahmani-Oskooee and Hegerty
(2007) review this literature and show that there are some theoretical
background supporting both negative and positive effects of exchange-rate
volatility on trade. They moreover surveyed empirical studies and concluded
that empirical literature supports both negative and positive effects as well as
theories.
As literature study shows, the question of exchange rate volatility impact
on economic performance, especially on production indexes, may have
country-specific answers.
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2.2 Exchange Rate Regime and Exchange Rate Volatility
Aghion, Bacchetta and Ranci (2009) discuss exchange rate regime literature
as an autonomous strand of researches explaining economic effects of
exchange rate volatility. Exchange rate regime literature shaped around
traditional question of the optimal exchange rate regime. These researches
provide insightful theories, although they deliver no one-size-fit-all
suggestion about the optimal degree of exchange rate flexibility. Optimum
Currency Area (OCA) theory was maturated in three seminal papers of
Mundell (1961), McKinnon (1963), and Kenen (1969). On the one hand some
researchers argue that fix exchange rate regimes will cut down uncertainty and
transaction costs. As a consequence, if fix exchange rate regime is associated
with some desired state of affairs such as flexibility of prices (including
wages) as well as mobility of production factors, it will improve trade and
welfare gains in small open economies specially ones their international trade
is concentrated toward one trade partner (for a review of literature see Kunroo
(2015)). On the other hand Friedman (1953) rejects the paradigm of fixed
exchange rates regime due to crucial role that exchange rate flexibility plays
to facilitate economic adjustments in the face of real shocks with inter-border
nominal rigidities.
In parallel to OCA theory, some researchers argue in favor of financial
considerations that should be taken into account when the economic effects of
exchange rate volatility is the research agenda. If firms, banks and households
have accumulated liabilities denominated in a foreign currency while they
have not enough such foreign currency earnings or assets to serve their
liabilities, exchange rate volatility is unfortunate. Existence of currency
mismatch in balance-sheets even can be more disastrous when financial
markets are not deep enough to provide risk hedging opportunities for firms,
banks and households. In such circumstances, a sudden devaluation is likely
to trigger a default domino in the economy and deteriorate balance-sheets of
economic agents which slows down recovery of economy. Yeyati (2006)
reports that “financially dollarized economies display a more unstable demand
for money, a greater propensity to suffer banking crises after a depreciation of
the local currency, and slower and more volatile output growth, without
significant gains in terms of domestic financial depth”. Calvo and Reinhart
(2002) report “Fear of Floating” and Yeyati, Sturzenegger and Reggio (2010)
state that “financially dollarized countries may find it more convenient to fix
rather than float merely for prudential reasons”.
Empirical literature alongside the theoretical researches tries to shed light
on pros and cons of exchange rate regimes. There are many researches which
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make an effort to identify the impacts of exchange rate regimes on economic
performance (see for example Ghosh, Gulde-Wolf and Wolf (2002), Klein and
Shambaugh (2012), Levy-Yeyati and Sturzenegger (2003) and Bailliu,
Lafrance and Perrault (2003)), however empirical results are not robust due to
lack of choices for indisputable criteria for classification of exchange regimes
(see Tavlas, Dellas and Stockman (2008)). Calvo and Reinhart (2002) also
underscore problems that a researcher may face trying to identify exchange
rate regime of a country. Furthermore Calvo and Mishkin (2003) and Rogoff,
et al. (2004) conclude that economic performance is more tied up to
institutional framework rather than exchange rate regime which is missed
consideration in some analysis.
There is no shared consensus about the effects of exchange rate regimes
therefore the economic outcomes of exchange rate regimes should be
considered in interaction with each country's structural and institutional
fundamentals. This conclusion is well articulated by Rose (2011) when states
that " While a fixed exchange rate with capital mobility is a well-defined
monetary regime, floating is not; thus, it is unclear whether it is theoretically
sensible to compare countries across exchange rate regimes. This comparison
is quite difficult to make empirically. It is often hard to figure out what the
exchange rate regime of a country is in practice, since there are multiple
conflicting regime classifications. More importantly, similar countries choose
radically different exchange rate regimes without substantive consequences
for macroeconomic outcomes like output growth and inflation."

2.3 Exchange Rate Volatility and Iran's Economy
There are some studies focused on analysis of reciprocal relation between
exchange rate and macroeconomic variables in Iran, however they are mainly
concentrated on effect of some measures of exchange rate (i.e. nominal
exchange rate, real exchange rate, real effective exchange rate, etc.) rather
than exchange rate volatility on other macro-economic variables (for example
See Bahmani-Oskooee and Kandil (2007) and Fegheh Majidi and Alimoradi
Afshar (2015), Mojab and Barackchian (2011), Elahi, et al. (2016)).
Bahmani-Oskooee’s research (2002) is among other strand of empirical
research which focused specifically on the effects of real exchange rate
volatility measured by standard deviation of quarterly real exchange rate and
reports negative effect of real exchange rate volatility in the black markets on
trade in Iran. Asgari (2008) using moving average standard deviation on
monthly exchange rate data as measure of real exchange rate volatility, shows
that selected industries in Iran will suffer from exchange rate volatility.
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Kochakzadeh and Jalaiee Esfandabadi (2013) using conditional volatility of
exchange rate (GARCH) report similar result on non-oil export. Mohseni
Zonouzi, Feizi and Mosavi (2017) run an ARDL model which incorporates
conditional volatility of exchange rate and report negative effect of exchange
rate volatility on consumption in Iran. Mirani, Baradaran khanian and Salmani
(2015) using identical measure for exchange rate volatility show that real
exchange rate volatlity negetively affect domestic production.

3 Model
Considering that exchange rate is a price which is determined in a
macroeconomic framework and simultaneously it is affected by international
trade development, a convenient model to investigate the effect of exchange
rate volatility on Iran’s production is in a following form:
𝑓 𝑦, 𝑚, 𝑖, 𝑜, 𝑝 , 𝑝 , 𝑒, 𝑣

0

Where:
y=Real GDP;
m=Nominal Money Balance;
i=Real Import;
o=Oil Revenue in US Dollar;
pd=Domestic Price Index;
pf= Foreign Price Index;
e=Nominal Exchange Rate;
v=Volatility of Nominal Exchange Rate.
We use a SVARX as an empirical model in the following form
𝐴∗ 𝑦

𝐴∗ 𝑦

⋯

𝐴∗ 𝑦

𝐵∗ 𝑥

⋯

𝐵∗𝑥

𝐶 ∗𝐷

𝜀

(1)

Where 𝑦 is a vector of endogenous variables observed at time t, 𝑥 is a
vector of exogenous variables observed at time t, 𝐷 contains all deterministic
and/or exogenous variables which may consist of a constant, seasonal dummy
variables as well as user speciﬁed other dummy variables, and 𝑢 is an
unobservable zero mean white noise process with positive deﬁnite covariance
matrix. 𝐴∗ stands for matrix of contemporaneous relation and the 𝐴∗ , 𝐵∗ and
𝐶 ∗ are parameter matrices. Accordingly equation (1) can be interpreted as
𝐴∗ 𝐴∗ ,
structural form of a reduced form equation such that 𝐴
𝐴∗ 𝐵∗ , 𝐶 𝐴∗ 𝐶 ∗ are parameter matrices of reduced form equation
𝐵
and 𝑢
𝐴∗ 𝜀 is comparable white noise error term.
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While the coefficients in 𝐴∗ , 𝐴∗ , 𝐵∗ and 𝐶 ∗ are the parameters of interest,
the main matter of contention in the estimation of structural models is that one
cannot directly estimate equation (1) and derive the ‘true’ values of the
coefficients due to identification problem. Imposing some restriction on the
coefficients provides convenient solution to overcome identification problem.
There are different identification methods. Following Sims' (1980) seminal
paper, dynamic analysis of VAR models is mostly based on the orthogonalized
impulse responses, where the underlying shocks to the VAR model are
orthogonalized using the Cholesky decomposition (Pesaran and Shin (1998)).
Cholesky decomposition encompasses a set of well-known identification
restriction usually developed by incorporating a priori non-statistical
information originated from economic theory which is identical to impose
some ordering or “recursive restrictions” on 𝐴∗ to be a triangular matrix. In
distinction to identification method based on recursive restrictions, some
researchers use “sign restrictions” or “long-run restrictions” to single out
structural parameters (for example see Clarida and Gali (1994), Ulhig (1999),
and Bernanke and Mihov 1998).
Our empirical model has two sets of variables, endogenous and exogenous.
Endogenous variables are consist of Iran’s (sectoral and aggregated) real
GDP, nominal exchange rate, broad money (M2), consumer price index (CPI)
and index of exchange rate volatility. Endogenous variables excluding index
of exchange rate volatility are employed in log-transformed value.
Exchange rate volatility is taken into account using quarterly coefficient of
variation (CV) calculated based on daily nominal exchange rate. Considering
that Iran’s economy has been faced double digit inflation for more than four
decades which has been associated with comparable Rial’s nominal
depreciations, some measures such as quarterly standard deviation or variance
of daily nominal exchange rate can be misleading. As a consequence, the
coefficient of variation calculated based on normalized volatility measures of
nominal exchange rate is a more convenient alternative.
In this model there are some exogenous variables including seasonal
dummies, oil export revenue as well as import price index. Oil export revenue
generally is dependent to oil export and global oil prices. Oil export is mainly
driven by export contracts agreed in international negotiations. Similar to oil
export, global oil prices are determined internationally. Thus oil export
revenue is fundamentally exogenous to Iran’s economy and therefore oil
export revenue is an exogenous variable.
Although one can offer some import price index in reference to Iran’s trade
statistics, unfortunately these measures cannot be computed for a sufficient
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time span or in advantageous frequency which are necessary for obtaining
desirable degree of freedom. In this model Germany’s CPI is used as a proxy
for Iran’s import price index. This decision can be justified when one notes
that traditionally European countries are Iran’s important trade partners, and
Germany is one of the leading economies, even the most important one, in
European countries to the extent that since 1979 until when Euro was adopted
by some member states of the European Union in 1999, Deutsche Mark
functioned as a de facto anchor for the European Currency Unit (ECU), a
weighted average of European Monetary System (EMS) currencies, which
was used to keep participating currencies within a narrow band under an
exchange rate mechanism (ERM).
To evaluate the impact of exchange rate volatility on real economic
production, we estimate the SVARX explained above on quarterly data from
1990q2 to 2015q1. Table 1 presents the result of Augmented Dickey-Fuller
test for model variables. As test results suggest all variables except Exchange
Rate CV should be considered as I(1) process.
Table 1
Augmented Dickey-Fuller
Variable
Test Statistic
(Lag=1)
Test Statistic
(Lag=2)
Test Statistic
(Lag=3)

Exchange
Rate CV
-3.54***

Exchang
e Rate
3.77

M2

CPI
11.97

Impo
rt
-0.06

Nonoil
GDP
0.88

Germany’s
CPI
9.63

Oil
Revenue
0.21

18.11

-2.69***

2.65

5.02

2.81

-0.17

2.02

3.37

0.04

-2.21**

2.40

5.59

1.83

-0.32

9.59

2.77

0.05

Null Hypothesis: Random Walk without Drift. Source: Research Findings
Critical Values for Augmented Dickey-Fuller Test: 1% (-2.6), 5%(-1.95), 10%(-1.61).
***: Null hypothesis is rejected based on 99% confidence level.
**: Null hypothesis is rejected based on 95% confidence level.

It is important to mention that we do not use the variables in their stationary
form because this most probably makes us lose some original information due
to differencing or de-trending dataset using well-known filters. On this ground
our model is estimated using variables at their levels while they are nonstationary. Considering some theories such as quantity theory of money or
purchasing power parity that suggesting the existence of some co-integrating
vector between these variables, the estimation results based on variables at
their levels could not be discredited in reference to spurious regression
problem. Furthermore, Table 2 provides results of Johansen tests for
cointegration wich shows that there are 3 cointergerating vectors between
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variables. However, since specification of co-integrating vector between
variables does not help us to answer our main question, we choose SAVRX
rather than structural Vector Error Correction Model (VECM) with exogenous
variables.
Table 2
Johansen Tests for Cointegration
rank
eigenvalue
statistic
5% critical value
0
286.19
94.15
1
0.84
108.71
68.52
2
0.46
48.57
47.21
3
0.25
20.68*
29.68
4
0.14
5.59
15.41
5
0.06
0.00
3.76
6
0.00
Number of Observation =98. Source: Research Findings

3.1 Identification
Using short-run restrictions to identify structural shocks, is the approach to
identify a simple SVARX model.
𝑢
𝑢
⎡
⎢𝑢
⎢𝑢
⎢
⎢𝑢
⎢𝑢
⎣𝑢

𝐴∗
⎤
⎥
⎥
⎥
⎥
⎥
⎦

𝜀
𝑎
⋮
𝑎

(2)

,
,

⋯
⋱
⋯

𝑎
⋮
𝑎

,
,

𝜀
⎡
⎢𝜀
⎢𝜀
.⎢
⎢𝜀
⎢𝜀
⎣𝜀

⎤
⎥
⎥
⎥
⎥
⎥
⎦

Equation (2) shows general format which specify relation between vector
of reduced-form shocks, (containing 𝑢 s, j is correspondent variable symbol)
and vector of unobservable structural shocks (containing 𝜀 s) which its
elements expected to be independent of each other, i.e. 𝐸 𝜀 𝜀
∑ is a
diagonal matrix. Considering symmetry of each variance-covariance matrix,
we have only 21 independent equations for determining each element of
𝐴∗ (i.e. 𝑎 , ) derived from corresponding relation between variancecovariance matrix of reduced-form shocks and variance-covariance matrix of
structural shocks which shown in following equations.
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𝐸 𝑢𝑢
𝐴∗
∗
𝐴
∑
∑
∑
𝐸 𝑢𝑢
∑
𝐸 𝜀𝜀

𝐸 𝜀𝜀
𝐴∗
′

𝐴∗
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Imposing restrictions on diagonal elements of 𝐴∗ to be one (i.e. 𝑎 ,
1), we need at least 15 additional independent equations to identify 𝐴∗
uniquely. We present this additional equations using economic theories and
structural characteristics of Iran's economy.
First we begin with Iran's foreign exchange market to determine relation
between structural shocks and reduced-form shocks of exchange rate
equations, 𝑢 . Given that oil export has a considerable share in Iran's export
value, it can be said that foreign exchange market of Iran is roughly
determined by its monopole (or at least main player) which is the government.
Knowing that we have oil revenue in our model which can capture changes of
Iran's oil revenue stemming from either variations of global oil price or
fluctuations of Iran's oil export (including changes due to imposition of
sanctions targeting Iran's oil export), we can expect that 𝑢 should sum up the
shocks of government policy actions including trade and exchange rate
policies. Also 𝜀 should be interpreted as the structural shocks related to
government policy. There are also some well-grounded arguments to assume
should be
that some other structural shocks such as 𝜀 , 𝜀 , 𝜀 and 𝜀
included in structural equation of exchange rate reduced-form shock, 𝑢 since
they can increase demand for exchange rate (including real, precautionary and
speculative demand as well as public demand for exchange rate to save their
purchasing power) in the same quarter that these structural shocks come into
existence.
Iran's foreign exchange market structure is another major factor that should
be considered as a structural element i.e. shocks which can constrain
government to take and announce credible policies. Considering that oil
export revenue makes the government as price maker in foreign exchange
market, it is fair to say that government policy actions are credible unless the
economy confronts undesirable international environment whether economic
or political. Since in these situations, foreign exchange market experience
more volatility, 𝜀 is a convenient indicator for the structural shock.
We also assume that 𝜀 is the only structural shock which should be
included in equation of 𝑢 since controlling for development of oil export
revenues, government is recognized as price maker in foreign exchange
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market and do not have a preference for market volatility unless it cannot
implement any effective policies when the economy faces undesirable
international environment. As noted earlier, such a period will be associated
with increase in exchange rate volatility.
We also know that Central Bank of Iran employs money aggregates as
monetary policy instrument. Furthermore, control of money growth is
frequently highlighted by CBI’s top rank officials as the main target to
stabilize inflation. Therefore, money assumed as a variable which is mainly
controlled by CBI. Additionally, we know that preparation of production and
import data is a time consuming process, and CBI does not observe current
state of realized shocks regarding these variables when it tries to determine
appropriate monetary policy. Thus conforming to literature on information
delay (for example Inoue, Kilian and Kiraz (2009)), we exclude 𝜀 and 𝜀 from
structural equation of 𝑢 .
There are still some physical and time constraints in the economy which
suggest some more restriction to be imposed in our model. For example
processes which an importer should take such as import registration, obtaining
necessary permissions, finding and negotiating with exporters, producing and
shipment of the goods are some time consuming steps that justify to impose
restriction on the structural shocks other than import structural shock to have
no simultaneous effect on import. Under the same rationale, it can be argued
that structural equation of 𝑢 does not include 𝜀 ,𝜀 and 𝜀 since production
is a time consuming process (for example Kydland and Prescott (1982) and
Kalouptsidi (2014)). Finally, in reference to nominal frictions and information
lags we assume that reduced-form shock of CPI, 𝑢 does not have any
correlation with𝜀 , 𝜀 , 𝜀 and 𝜀 .
The following formulation rewrites equation (2) after imposition of
restrictions discussed above.
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4 Empirical Results
This section presents results of the model. Table 3 provides lag selection
criteria for the model. Based on results of Table 3 we take lag length 2 for our
model by Schwarz’s Bayesian Information Criterion (SBIC).
Table 3
Lag Selection Criteria
lag
AIC
1
-19.1
2
-20.9
3
-21.5
4
-22.0*
Source: Research Findings

HQIC
-18.5
-20.0
-20.1
-20.3*

SBIC
-17.6
-18.5*
-18.1
-17.7

3.1 Base Model
Figure 1 shows impulse response functions obtained once model estimated.
As Figure 1 shows, realization of one standard error shock to exchange rate
volatility measured by quarterly CV of daily exchange rate, fades away after
about 6 quarters. It is however preceded by a significant fall in output,
measured by Non-oil GDP.
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Figure 1. Response of Non-Oil GDP to Exchange Rate Volatility Shock. Source:
Research Findings.
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3.2 Empirical Results with Alternative Output Measure
This section provides the results of impulse response functions based on
changing incorporated output measures. One can question convenience of
Non-oil GDP to draw convincing conclusion or the effect of exchange rate
volatility on other output measures.
Figure 2, Figure 3, and Figure 4 provide results of impulse response
functions over different output measures in Iran. Figure 2 and Figure 4 provide
sufficient statistical evidences that when Iran’s economy faces a positive
shock due to exchange rate volatility, value added of industry and service as
well as value added of financial sector significantly decline. Figure 3 also
show that increase of exchange rate volatility has negative effect on value
added of industry in the quarter when exchange rate volatility shock is
realized. However this effect is statistically significant for more periods when
90 percent confidence level is chosen. The different level of significance is
due to inclusion of different industrial firms in the measure of output which
are output-exporters or input-importers. Overall, these functions findings
support the idea that increased exchange rate volatility have had a negative
impact on Iran’s output.
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Figure 2. Response of Value Added of Industry and Service to Exchange Rate
Volatility Shock. Source: Research Findings
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Figure 3. Response of Value Added of Industry to Exchange Rate Volatility Shock.
Source: Research Findings
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Figure 4. Response of Financial Sector Value Added to Exchange Rate Volatility
Shock. Source: Research Findings
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Presented results also offer some insights about “time to full recovery” and
“depth of contractionary effect”, among other output measures. Interestingly,
the value added of the financial sector falls more relative to other output
measures. It is also evident that effect of exchange rate volatility shock on
output measures other than value added of industry becomes insignificant after
about 7 quarters while recovery of industrial sector (considering its
significance level) is faster.

3.3 Sensitivity Analyses
As mentioned earlier identification of structural shocks is the important part
in designing SVAR-family models. For the identification credentials
presented in this article, we decide to prove our results using a different
framework (a less restrictive one).
Bernanke and Blinder (1992) show that for obtaining dynamic effect of
some interest shocks, nothing is required but a semi-structural or partially
identified VAR models. In other words based on Bernanke and Blinder, it is
not necessary to present a fully identified model to obtain a dynamic effect of
some interest shocks.
In this section, to meet requirement to have a just identified model, we
assume that structural shocks in our model can be ordered using a Cholesky
decomposition. However, following Bernanke and Blinder indication, we do
not impose any restriction on their ordering with just two exceptions i.e. output
and exchange rate volatility. We assume that there is sufficient reason to
explain that exchange rate volatility will simultaneously respond to other
macroeconomic developments. This assumption is in contradiction with
identification we have presented earlier in which exchange rate volatility do
not respond to domestic development at the same time. We also assume that
output will simultaneously be affected by other macroeconomic shocks
excluding exchange rate volatility. As a result, output and exchange rate
volatility, respectively, should be ordered as the most endogenous variables in
proposed Cholsecky decomposition. It is fair to say that the proposed ordering
can be one of the conservative ordering that one can expect.
Figure 5 shows robustness check for response of non-oil GDP to exchange
rate volatility shock. Similar to results presented in previous sections, this
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simulation also suggests that increase in exchange rate volatility is associated
with significant drop in output1.
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Figure 5. Response of Non-Oil GDP to Exchange Rate Volatility Shock (Robustness
check Based on Bernanke and Blinder (1992)). Source: Research Findings

In addition to robustness of our results with respect to change in recursive
restrictions, we have done other series of sensitivity analysis such as replacing
oil revenue by oil sector value added, taking oil revenue / oil sector value
added as an endogenous variable, taking out oil revenue / oil sector value
added and import from our model, etc2. All of these sensitivity analysis
repeatedly confirmed our conclusion3.

1

This ordering can be criticized as an extreme (conservative) case and one may want to see
robustness of our results when this assumption is put aside but keeping partially identified VAR
framework. Our simulations show that other different orderings for output and exchange rate
volatility relative to other variables, confirm our conclusion as well, which affirms significant
negative effect of exchange rate volatility shock on output measure.
2 We checked also whether putting base model with stationary variables in use will change the
results. Even this model confirmed significant negative effect of exchange rate volatility
increment on output, however as it was expected quantitative and some secondary results
changed. For example, increase of exchange rate and CPI due to realization of exchange rate
volatility shock became insignificant after fewer periods and we also obtained negative
response of import to exchange rate volatility shocks but it was insignificant.
3 Our sensitivity analysis results can be provided upon request.
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3.3 Some More Empirical Tests
Our model can be used to examine effects of exchange rate volatility on other
macroeconomic variables. Figure 6 to Figure 9 provide respective results.
Based on what Figure 6 presents, exchange rate volatility is associated with a
temporary significant exchange rate depreciation which can be the result of
increased speculative demand in foreign exchange market. CPI also
experiences temporary upsurge in the periods in which exchange rate volatility
increases which is depicted in Figure 7. This result is in harmony with
conventional belief that when uncertainty increases, firms and households try
to hedge their own purchasing power. Figure 8 suggests that realization of a
positive shock due to exchange rate volatility is accompanied with a
significant drop in import which can be a natural effect of increase in
uncertainty and exchange rate devaluation. Finally in spite of abovementioned significant effects, the impulse response functions show that
money aggregates, surprisingly, do not respond significantly to exchange rate
volatility.
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Figure 6. Response of Exchange Rate to Exchange Rate Volatility Shock. Source:
Research Findings
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Figure 7. Response of Consumer Price Index to Exchange Rate Volatility Shock.
Source: Research Findings
Structural IRF
Lower Band (%95 Conﬁdence Interval)
Upper Band (%95 Conﬁdence Interval)
2
1
0
-1
-2
-3
-4
0

2

4

6

8

10

Figure 8. Response of Import to Exchange Rate Volatility Shock. Source: Research
Findings
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Figure 9. Response of M2 to Exchange Rate Volatility Shock. Source: Research
Findings

There is also another explanation which is in harmony with presented
results. Major rises in volatility of Iran's exchange rate market are coincided
with imposition of economic sanctions and fall of oil price which are barriers
to providing the necessary support for Iran's trade, which is usually granted by
international and domestic banks. We have included oil export revenue in our
model, however it is rather impractical to capture all effects of economic
sanctions other than their effects on oil export revenue. This impracticality is
specially due to their complexities including vast varieties of sanctions with
reference to legal and international dimensions; time difference between their
declaration, adoption and execution; and their interaction with different
political development. As a result, it is expected that inclusion of exchange
rate volatility in our model reflect some effects of these uncertainties.
These uncertainties generally interfere with provision of necessary support
for Iran's trade usually granted by international and domestic banks, and
weaken the economy through the lack of necessary and unrestricted imports.
Given the fact that realization of the increase in exchange rate volatility is
accompanied with a fall in import and value added of financial sector, our
results are in line with the idea that banking services may play an important
role in deepening the major fluctuations of Iran’s economy. However, it
should be noted that provision of conclusive empirical supports for this
explanation calls for further research, mainly based on micro level data.
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5 Conclusion
This paper is focused on investigating the effects of exchange rate volatility
on aggregate production in Iran based on an SVARX model. Our modeling
results show that increase in volatility of foreign exchange market -measured
by coefficient of variation- exerts a significant negative effect on production
and import level. We have provided necessary sensitivity analysis to check
validity of our conclusions with respect to alternative recursive restrictions
which are imposed to identify the structural model and replace other
production measure in the base model. After all robustness checks our model
confirm negative effect of exchange rate volatility on output in Iran's
economy. Our results also show that CPI and exchange rate significantly
increase in periods in which exchange rate volatility rises while the economy
experiences a fall in import.
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The purpose of this study is to investigate the causal relationship between the structure
and performance in the banking industry of Iran. In doing so, the data and information of
public and private banks from 1996 to 2015 is examined using Toda-Yamamoto causality
test (TY) and Autoregressive Distributed Lag (ARDL) approach. Herfindahl-Hirschman
index (HHI) (the degree of market concentration) trend shows that over the last two
decades, the degree of concentration has reduced. In other words, the structure of banking
industry has moved away from monopoly conditions towards competitive markets. The
degree of profitability and the ratio of net return on assets (ROA) are used for the
performance of banking industry. According to the results, the banks' profitability rate
has been increasing over the years under study. The results of Toda-Yamamoto causality
test (TY) and Autoregressive Distributed Lag (ARDL) approach also show that in the
banking industry of Iran, both in the short term and long term, there is a one-way causal
relationship from performance to structure. In other words, the structuralist theory of the
banking industry of Iran is not approved and the Chicago School theory of the causal
relationship between performance and structure cannot be rejected.
Keywords: Market Structure, HHI, Performance, ARDL, Toda-Yamamoto Causality
Test
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1 Introduction
Banking industry is one of the accelerating engines in every economic system
and it is important in policy making for various economic purposes. This
industry affects both monetary and fiscal policies of the state directly and
indirectly. Therefore, recognizing the organization of this industry and its
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structure-performance relationship can lead to optimal decisions in adopting
monetary and fiscal policies.
In the last two decades, and especially with the emergence of private banks,
structural changes have occurred in the banking industry of Iran, which
resulted the industry to evolve from monopoly and oligopoly markets towards
monopolistic competition and competitive market. In recent years, this
structural change has been intensified with the implementation of Article 44
of the Constitution of the Islamic Republic of Iran (see Algar, 2015).
According to structuralists' studies, structural changes can affect the
performance of the industry and each active firm in a market. Studying the
relationship between structural changes and market performance, affects the
implementation of various policies, such as monetary policies at macro level
and firm policies at micro level which results in optimal decisions.
Various studies have been conducted on the relationship between the
structure and performance of an industry in different countries. These studies
show a causal relationship between market structure and market performance.
However, this causal relationship between the structure and performance of
the industry has different degrees in different markets and the causality
direction between these two variables, is not fixed. In other words, in some
markets, the causality direction is from structure to performance, and in other
markets it is from performance to market.
Different schools of economics have different proposals on the relationship
of market elements (structure and performance). Structuralists believe that the
direction of causality is from structure to performance; in contrast, the
Chicago School advocates consider causality from performance to structure
(Khodadadkashi, 2006).
This paper is an empirical analysis of banking market performance in Iran.
The causal relationship between the structure and performance in banking
industry is examined. In fact, it answers the question of whether there is a
causal relationship between the market structure and the performance of the
banking industry in Iran. Moreover, if this causal relationship exists, what is
the direction?
In this study, the relationship between the degree of market concentration
and profitability rate has been analyzed. For this purpose, data of the public
and private banks were utilized from 1996 to 2015 using time series analysis,
Toda-Yamamoto causality test (TY) and Autoregressive Distributed Lag
(ARDL) approach. Therefore, the research method is descriptive-causal to
answer the questions.
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First the literature on the topic being studied. Then the theoretical
foundations and the model and indices of the measurement of the variables
being introduced. In the third section, the model variables are estimated. In
the final part, the results and recommendations are presented.

2 Literature Review
Economic theories predict that monopoly will lead to higher prices and bigger
performance losses compared to a competitive environment. This theory
predicts that the degree of monopoly and the scale of the banking industry will
affect its performance and vice versa. In other words, as performance will
affect conduct and structure, the structure will also affect conduct and
performance of firms (Matthews et al., 2014, 141). This model, which is
known as Structure–Conduct–Performance (SCP) Paradigm, can be
summarized as relation (1):
𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒 → 𝑐𝑜𝑛𝑑𝑢𝑐𝑡 → 𝑆𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒

(1)

There are different views on the direction of the causality between market
structure and performance. According to SCP School, the main points studied
by different economists are the structure, conduct, the internal organization of
the enterprises active in the industry and the external conditions governing the
industry. The study of the effect of firm’s structure on the performance
initiated with the application of the market power and optimal structure theory.
However, the theory of market power is another expression of the SCP theory.
This approach is largely based on the results of Bain (1951, 1956), who
believes that firms have a higher profitability rate in industries with a high
degree of concentration.
According to this approach, market performance is strongly affected by the
conduct of firms as well as market structure. Market structure is largely
affected by the relative size of firms and the conditions governing the market
for the entry of new firms or the possibility of easy and low-cost exit of firms
and the market demand capacity. According to the structuralists' approach, the
causality direction between elements of the market is from structure to
conduct and then performance. Nevertheless, many economists have criticized
this approach so far (Cowling & Waterson, 1976). Some economists with the
introduction of the Chicago School try to introduce monopoly as a short-term
phenomenon. The group argue that in the long-term markets are in a
competitive environment. Thus, indices such as concentration are not
important in this regard.
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Another group of critics is the Austrian school advocates who are like the
Chicago school in their principles, except that they do not consider monopoly
as a short-term and insignificant phenomenon (Baumol, 1988). They believe
that monopoly is a reality that can continue in the long-term. According to this
school, firms can benefit from a monopoly situation with cost efficiency
(Cowling & Waterson, 1976; Baumol, 1988).
Market entry qualifications or barriers to entry, are other structural
variables shaping the conduct and performance of firms. As the barriers for
market entry are fewer, the firms are more likely to be competitive (conduct),
and because of the threat of new entrants, they have to comply with the pricing
rule based on the marginal cost (performance). Structuralists' view, or in other
words, SCP paradigm can be represented in the form of the following
equation:
𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒

𝑓 𝑒𝑥𝑡𝑒𝑟𝑛𝑎𝑙 𝑐𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛𝑠 𝑎𝑛𝑑 𝑡ℎ𝑒 𝑖𝑛𝑡𝑒𝑟𝑛𝑎𝑙 𝑜𝑟𝑔𝑎𝑛𝑖𝑧𝑎𝑡𝑖𝑜𝑛; 𝑐𝑜𝑛𝑑𝑢𝑐𝑡; 𝑠𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒

(2)

In most of the empirical studies, the profitability rate is used as a
performance variable for examining the effects of the structure on
performance. Market share, industry concentration index, barriers to entry
into the industry are examined as structural variables.
In contrast to the Chicago School, UCL School is formed, which criticizes
the SCP paradigm. Causality is not considered from structure to performance
in this approach. Unlike SCP paradigm, this school does not consider
industrial concentration as a factor in the formation of monopoly power. The
principles of this school are formed by famous economists who mainly
worked at both the University of Chicago and University College London, and
are introduced by economists such as Stigler (1971), Brozen & Bittlingmayer
(1982), McGee (1971), Alchian & Demsetz (1972), Posner (2014) and other
writers who opposed structuralists' ideas in the 1970s. The advocates of this
school believed that monopoly was a short-term phenomenon, and that in the
long-term, rival firms would eliminate monopoly power. Thus, in the longterm, monopoly is considered to have less importance. According to the
School's view, the monopolies seen in the real world are rooted in government
privileges and governing institutions that create monopoly conditions for a
firm.
Alchian & Demsetz (1972) attributes the cause of monopoly to the superior
performance of monopoly firms. The effect of the three elements of the market
on each other and their relationship are explained in the following equation
(Sadraei Javaheri, 2011):
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𝑆𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒

(3)

𝑓 𝑒𝑥𝑡𝑒𝑟𝑛𝑎𝑙 𝑐𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛𝑠 𝑎𝑛𝑑 𝑖𝑛𝑡𝑒𝑟𝑛𝑎𝑙 𝑜𝑟𝑔𝑎𝑛𝑖𝑧𝑎𝑡𝑖𝑜𝑛; 𝑐𝑜𝑛𝑑𝑢𝑐𝑡; 𝑝𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒

The two structuralist schools of Harvard and Chicago are different in
various aspects. In their analyses, in addition to pure economic theories,
structuralists give importance to the empirical studies, whereas Chicago
School scholars rely heavily on pure economic theories and, especially, on
competition theory.
In studying the relationship between the three elements of the market, one
needs to study the measurement methods of each of these elements. The
market structure, or in other words, the way in which production units are
organized in a particular industry is among the topics covering a wide range
of industry conditions (from monopoly to competition). In fact, one can find
the degree to which the competition in each market is limited by identifying
the structure of an industry (such as the banking industry) and calculating the
intensity of the concentration.
The intensity of the concentration is one of the concepts discussed in the
economic texts with many views regarding its measurement. In a classification
of the concentration indices, they are divided into two categories of absolute
concentration and dispersion indices. Indices of absolute concentration focus
on markets division between firms, whereas dispersion indices focus on the
degree of dispersion of the market share of firms in an industry. Among the
indices of absolute concentration, one can refer to K Firm Concentration
Ratio, HHI, Hannah-Kay Indices, and entropy index (Bajo & Salas, 2002). It
should be noted that most absolute concentration indices are also affected by
the change in the dispersion of the size of the market or the size of the
corporate market (Sadraei Javaheri, 2011, 107).
SCP studies in United States have significantly used the concentration of
the deposit market to measure market structure in the banking industry. The
same studies in Europe have used the total asset index. However, it should be
noted that the concentration of deposits is not necessarily the best index for
competition, because the leading banks may have a high competitive market.
However, due to the simplicity and the limitations of the required data, this
ratio is one of the most commonly used indices in empirical definitions, which
accumulates the market share of large banks (usually 3, 5 or 10 banks) in the
economy (Khodadad Kashi, 2012).

3 Empirical Studies
In determining the structure of an industry, two types of models are used: the
structural and non-structural models. Structural models are based on two
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theories: Structure–Conduct–Performance (SCP) and Efficiency Structures
(ES). In the structural models, calculating indices such as concentration,
barriers to entry and product differentiation using market share determines the
market structure. In contrast, non-structural models are based on the
theoretical foundations of microeconomics. Non-structural models include
Lerner, U Davis, and Panzer-Ross models (Ramzi et al., 2014). The empirical
studies in Iran are mainly based on structural models using indices such as
concentration and entry barriers, and non-structural models are less studied.
Early surveys of the literature include Gilbert (1984). It is probably the
most comprehensive of these. He reviews early studies of US banks and finds
that 32 out of the 44 studies support the SCP paradigm. Studies using
European data also find support for the SCP paradigm. Rotella et al. (2004)
offers a more recent review. This review focuses more on the new industrial
organization empirical studies. However, it provides a relatively
comprehensive review of the structure-conduct- performance from both a
theoretical and empirical perspective. (Simatele, Mishi & Ngonyama, 2018).
Gavurova, et al. (2017) investigate the relationship between structure and
performance in the banking industry at the European Union (EU) between
2008 and 2015. The researchers test the presence of SCP paradigm in the EU.
The presence of this paradigm was verified using the Granger causality test
for panel data. The results of analysis show that under the studied conditions
only the one-way relationship running from banking sector performance to
banking market concentration is approved. The findings do not confirm the
presence of the SCP paradigm, but are in line with the “quiet life hypothesis”
(QLH), thus indicating there is a negative relationship between concentration
and performance at European banking market.
Tarus and Kimeli Cheruiyot (2015) have studied the relationship between
structure and performance in the banking industry in Kenya based on
structural models. The researchers considered the efficiency of the industry as
the market structure, and calculated HHI for the degree of market
concentration. They considered the information of 44 commercial banks from
2000 to 2009 to examine the relationship between structure and performance
in the banking industry in Kenya. They introduce a generalized least squares
(GLS) method to estimate their model. They show a significant relationship
between performance of banks and efficiency in the banking industry of
Kenya.
Ye et al. (2012) study the banking industry in China. Based on the
structural models and SCP paradigm, the researchers have presented five
hypotheses to study the relationship between structure and profitability. Using
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the data of 14 large banks in China from 1998 to 2007 and panel data method,
Ye et al. conclude that the Chinese banking industry is changing from the
monopolistic market to a competitive market. By estimating their model, they
show that none of the two hypotheses - SCP and performance structure - is
supported in Chinese banking market and the only hypothesis supported by
China's banking industry is the “relative strength” theory of the market.
Scholtens (2000) have studied the relationship between competition,
growth and performance in the banking industry of 7 industrial countries using
structural models. Scholtens (2000) main hypothesis in this study is the profit
growth of banks that depends on their size. In this study, considering the
financial data of 100 banks in 7 industrial countries, Scholtens (2000) shows
that there is a weak relationship between the profitability of banks and banking
concentration. Moreover, he shows that banking concentration does not lead
to a monopoly profit in the banking sector of these countries. Brett's studies
also confirm the relationship between the bank's internal characteristics and
earnings growth. Based on Brett's study, profit growth (performance) is
positively correlated with the size of a bank's capital. He also shows that the
relationship between the profit and size with the bank's assets is much
stronger.
Also, for Iran’s economy, Shahiki Tash et al. (2015) have used structural
models and written a paper entitled “Investigating the relationship between
market structure and profitability coefficient in the banking industry of Iran.”
The purpose of this study is to examine the relationship between structure and
performance. The study considers market concentration as a structural
variable and profitability as a performance variable. They estimate firms'
profits using demand function and show that market power of firms is a
performance of the market share of firms. In doing so, financial information
of 17 private and public banks are considered for 2008-2012 and the model is
estimated based on panel data method. According to the results of this study,
the coefficient of concentration index in the deposit market is statistically
positive and insignificant. In other words, the concentration on the deposit
market of Iran's banking industry does not lead to profit making, but as the
market share of the banks becomes higher in the asset dimension, the
profitability of the bank increases positively. In this study, by mentioning the
structural changes in the 2000s, some hypotheses have been tested. According
to the results of hypothesis testing, the first hypothesis stating the relationship
between market concentration coefficient and profitability in Iran's banking
industry was rejected with 99% confidence. In other words, based on four
years data, 2008-2012, there is no significant relationship between the
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structure and the performance. The second hypothesis concerning the
comparison of the profitability ratio between private and public banks is not
rejected and the difference between the average profitability of the two
statistical societies is significant.
In a study, Razmi et al. (2014) explores the structure of the banking
industry in Iran. He uses both structural and non-structural models to
determine the structure of the market. With the introduction of structural and
non-structural models, the study identified the industry concentration using
HHIs, the concentration of superior banks, entropy, comprehensive industrial
concentration, Hall-Tideman and Ross Blooth during 2010-2013 and shows
that, despite the concentration of the banking industry in Iran, the downward
trend of concentration and the level of competition during the study period are
incremental. In this study, the empirical model of Panzer-Ross, which is a nonstructural model, is estimated using the panel regression method. With various
specifications of this model, it has been shown that the banking industry of
Iran has been in a state of monopoly. In this study, Honarvar refers to the
existence of observations concerning the negative relationship between
profitability and size of the bank. He uses quantum regression method to
examine the relationship between bank size and performance of bank. The
results of this method also show no clear relationship between size and
performance in the banking industry in Iran.
Khodadadkashi and Jafari Lilab (2012) have used structural models to
examine the relationship between the structure and performance of the
banking industry based on structuralists' views. In this study, productivity is
considered as the performance index, and Tornqvist-Theil index (TTI) is
introduced to measure the productivity of banks. This index is calculated
considering the data of 11 banks. The researchers believe that the internal
characteristics of the bank affect its productivity, so the factors affecting this
variable are studied and evaluated as well. One of the factors mentioned in the
model as an explanatory variable is the bank size. The indices of
concentration, ownership and market share of banks are used to calculate
market structure. HHI of concentration, which is a structural model, is used to
examine the effect of concentration on the performance of the banking firm.
According to the results of this study, among the factors affecting the
productivity of banks, bank capital is more effective than other variables.
Although the concentration index, as an explanatory variable of market
structure, has a negative and significant effect on productivity (as an
explanatory variable of performance), the researchers do not confirm
structuralists' theory in the banking industry of Iran.
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4 Data Descriptions
Economists have much attempted to understand the relationship between
structural and functional elements of the market and in many empirical works
they have sought to understand the relationship between the profit rate as an
indicator for the performance and market concentration as the structural
variable. Before Cowling and Waterson (1976) model presentation, none of
these studies had strong discursive bases and the studies were more based on
Adhoc models and statistical analysis in which researchers discarded some of
the important variables. Cowling and Waterson (1976) show that in the
empirical studies the relationship between performance and structure can be
directly examined, like our empirical model that only performance and
concentration variables have been investigated.
One of the most important structural variables mentioned in most studies
is concentration. The most common measure of concentration which is the
only criterion used by financial institutions is HHI. It is defined as the sum of
the square of the market share of banks in the market. This index is calculated
based on the following equation:
HHI

∑

𝑆

(4)

In this equation, Si is the market share of the i-th firm (bank) and n is the
total number of firms (banks) in the industry.
The minimum value of this index is obtained when all firms have a market
share equal to each other. In this situation, the distribution of the market share
of the firm is zero and the rate of this index is 1 / n. In markets where their
structure is in competition, the index will be close to zero as the number of
firms in these markets is very high. Therefore, the value of 1/n tends towards
zero. For the markets where their structure is near monopoly, this index tends
towards one and in absolute monopoly, the index is one. Therefore, HHI
always has a number between 1/n and one (Matthews et al., 2014, 185).
1/𝑛

𝐻𝐻𝐼

1

(5)

The advantage of this index is the full use of the distribution of the market
position of banks. According to its calculation method, this method gives the
largest value to large banks and possible values for 1/n is one. This index
reaches its minimum when the share of competitors equals and reaches the
highest level of net monopoly. We can use the percentage of capitals held by
5 and 10 largest banks and the total squares of assets held by each bank related
to HHI as an alternative to this variable (Khodadadkashi, 2012, 189).

452

Money and Economy, Vol. 11, No. 4, Fall 2016

As it has already been mentioned, the purpose of this study is to examine
the interaction between structure and performance in the banking industry of
Iran. The market structure in this study is calculated using HHI. with the
information and financial statements of 30 public and private banks, this index
is calculated for 1996-2015. For calculation of this index, each year, the share
of banks' assets is considered as the total assets of the banking industry and is
calculated using equation (4).
Table 1
The Degree of Market Concentration (HHI) in the Banking Industry of Iran
Year
Index
Year
Index

1996
0.159
2006
0.116

1997
0.175
2007
0.109

1998
0.172
2008
0.103

1999
0.169
2009
0.102

2000
0.165
2010
0.097

2001
0.158
2011
0.092

2002
0.157
2012
0.085

2003
0.145
2013
0.073

2004
0.138
2014
0.073

2005
0.124
2015
0.070

Source: Financial statements of banks (1996-2015)

In Table 1, HHI, which represents the degree of market concentration from
1996 to 2015, has always been in a downward spiral and the market structure
has distanced from monopolistic markets. In other words, during the last two
decades, the structure of the banking industry has been moving away from
monopolistic markets to competitive markets with the entry of private banks.
Overall, the empirical studies have used the relationship between
performance-structure by using two general approaches for measuring bank
performance. One approach uses the price of products or services and the other
approach uses profitability index. Studies using the price-driven index often
use average loan rates, deposit rates, or revenues from fees. Using such
variables has been criticized for several reasons: average interest rates
calculated from the balance sheet (denominator) and earnings (nominator) are
reserved variables (loan portfolios at the end of the period under review) that
are combined with flow variables (profit earnings in the studied period)
(Rezaei, 2014). Another commonly accepted method for measuring bank's
performance is the use of profitability index (ROA and ROE)1. The most
important advantage of them is their simplicity and the fact that only a single
number can represent the performance of banks as multi-product firms.
ROA is one of the important indices in determining the bank's ability to
manage the optimum use of the real capital and financial resources in creating
1

Average Return on Assets (Net Income/Total Assets) and Average Return on Assets (Net
Income/Total Equity).
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profits. The low value of this ratio shows that the bank has not used its assets
well. This ratio is calculated by dividing net income into its assets1 (Pajouyan,
2008, 93).
ROA method, which actually represents the degree of profitability in the
banking industry, is used to obtain the performance.
ROA

.

(6)

Here, E is the net profit, P is the sales volume and A is the total assets.
Ultimately, this ratio is calculated by dividing the net interest received on
assets. In Iran, instead of net gain, the share of the bank is derived from the
combined revenues and income earnings. In other words, the proportion of the
total revenues of all banks and their total assets is obtained. To calculate this
index, the information and financial statements of 30 public and private banks
for years 1996-2015 are considered.
Table 2
Profitability (ROA) of the Banking Industry of Iran
Year
ROA
Year
ROA

1996
0.116
2006
0.373

1997
0.106
2007
0.277

1998
0.155
2008
0.403

1999
0.126
2009
0.413

2000
0.177
2010
0.501

2001
0.295
2011
0.631

2002
0.285
2012
0.595

2003
0.459
2013
0.579

2004
0.552
2014
0.251

2005
0.263
2015
0.164

Source: Financial statements of banks (1996-2015)

The results of the calculations according to Table 2 show that the
performance of the banking industry in Iran has improved during the study
period and the degree of profitability of the industry (net profit to asset) has
experienced an increasing trend. This means that with the entry of private
banks into this industry, not only the degree of profitability of the industry has
not been reduced, but also this index has improved year by year. The activity
of private banks has gradually happened over the past two decades, and
several new banks have entered the market each year. This shows that with
the increase in the number of private banks, the degree of profitability of the
industry has increased, which could be from the improvements in the
operational processes of large banks due to arrival of new banks that has
forced them to modify their processes.
1

Due to using and implementation of non-usury banking in Iranian banks, the removal of
interest and the replacement of earnings in its place and non-separation of profits in the financial
statements of banks, ROA is calculated by dividing the bank's share of total income and income
from equity into each bank's assets.

454

Money and Economy, Vol. 11, No. 4, Fall 2016

5 Methodology
5.1 Toda-Yamamoto Causality Test (TY)
Toda-Yamamoto (1995) suggest a simple method as estimating an adjusted
VAR model to study the Granger causality. They argue that this method is
valid even in the presence of a co-integration relationship between variables.
In this method, first, the number of optimal lags (k) of VAR model, then the
maximum degree of Co-integration (dmax) form a VAR model with the
number of lags (k + dmax). However, the interruption selection process will
be valid at k≥dmax, so if we consider the following two-variable model, then
the Toda-Yamamoto causality test can be determined as follows:
k

d max

k

d max

i 1

j  k 1

i 1

j  k 1

k

d max

i 1

j  k 1

Yt   0  1i  Yt i  2i
X t  1  1i  X t i 2i

 Yt  j  1i  X t i  2i

X

t j

X

k

d max

i 1

j  k 1

1i  Yt i  2i

Y

t j

t j

  1t

  2t

(7)
(8)

The test statistic used is Wald test that has the asymptotic 𝜒 distribution
with a degree of freedom equal to the number of zero limits.1 Zapata and
Rambaldi (1997) state that the advantage of this method is we do not need to
know the co-integration properties of the system and only the knowledge of
VAR model rating and the degree of the maximum Co-integration of the
variables are sufficient for the test (Rezaei, 2014). For doing the conventional
Granger causality test, it is necessary to study the long-term and co-integration
relation between the variables, whereas in Toda-Yamamoto causality,
information on the co-integration properties of the system is unnecessary.

5.2 ARDL Approach
Many studies have used Johansen's approach to examine the long-term
relationship between variables. However, in recent years, Pesaran et al. (2001)
have introduced Autoregressive Distributed Lag (ARDL) approach, which has
some advantages compared to Johansen's technique and to Vector
Autoregressive (VAR) and Vector Error Correction (VECM) models. Unlike
Johansen’s approach, there is no need to know the co-integration degree of the
variables in the model and the number of co-integration vectors is determined.
This approach has the following advantages over VECM method.
1

Attention should be paid that Wald limitation test is done only on the main lags(k).
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First, ARDL approach is suitable for smaller samples, whereas larger
samples need to rely on the results of Johansen's Approach (VAR and VECM
models).
Other co-integration methods (including Johansen) need the same degree
of integration of variables, and if only one of the variables is stationary with
one degree of difference, the first-order difference of all variables (even the
variables at stationary level) has to be used. This ends in the loss of a large
volume of information in stable variables. However, ARDL approach can be
used for variables with varying degrees of integration.
In ARDL approach, it is possible to consider different optimal lags of each
variable at different stages of the estimation, whereas this is impossible in
Johansen's Approach.
Estimates of ARDL approach are unbiased, effective given the avoidance
of problems such as auto-correlation, and endogeneity. In addition, this
method simultaneously estimates long-term and short-term relationships
between the dependent variable and other explanatory variables of the model.
Bound test in ARDL is a new method for determining the long-run
relationship between a dependent variable and a number of estimators. Yt and
the two types of equation are estimated to examine the co-integration
relationship between the variables if Xt as dependent variable.
k

k

i 1
k

i 1
k

i 1

i 1

X t  a1   bi1X t  j   ci1Yt  j   1 X t 1   2Yt 1   1t

(9)

Yt  a2   bi 2 X t  j   ci 2 Yt  j  1 X t 1  2Yt 1   2t

(10)

In equation 9, Δ is the differential operator, X is the dependent variable and
Y is the vector of independent variables. In equation (10), Y is the dependent
variable, and X is the vector of independent variables, ε is the error term, t
shows the time and k is the number of optimal lags that can be estimated using
Akaike Criterion (AIC), Schwartz-Bayesian (SBC), (AIC) or Hanan-Quinn
(HQC), or modified R2 to see whether  ,  , a, b coefficients are measurable
parameters.
In equation (9), where X is the dependent variable, we test the null
hypothesis of the absence of a long-run relationship between variables (H0: σ1
= σ2 = 0) against the alternative hypothesis (H1: σ1 ≠ σ2 ≠ 0) using F statistics.
However, the distribution of this F statistic is not standard regardless of I(0)
or I(1) of the independent variables. In doing so, Pesaran et al. (2001) propose
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the appropriate critical values considering the number of independent
variables and the existence or absence of cross-section or time trend in them.
These statistics include two sets: one set is estimated assuming that all
variables are I (0) and the other set estimated based on all variables as I (1). If
the calculated F statistic exceeds the limit of the critical values provided by
Pesaran et al., we reject the null hypothesis of no long-term relationship
between the variables. Thus, one can deduce a one-way Granger-causality
relation from Xt to Yt. If the calculated F statistic is less than the lower limit
of this range, then the null hypothesis cannot be rejected, and there is no
Granger-causality relationship between the variables. If the calculated F
statistics is within the range of critical values, then the result cannot be
determined or inferred. In this case, this procedure should be repeated.

6 Results
6.1 Stationarity Test of the Variables
Before model estimation, we need to investigate the stationarity of the model
variables. Also the ARDL bounds test is based on the assumption that the
variables are I(0) or I(1). So, before applying this test, we determine the order
of integration of all variables using the unit root tests. The objective is to
ensure that the variables are not I(2) so as to avoid spurious results.( Pesaran
et al. , 2001)
One of the most common unit root tests for time series variables is
Augmented Dickey Fuller test, which is used in this study. In this test, if the
calculated value of the statistic is less than the critical value, then the null
hypothesis of the existence of unit root in the variable is not rejected.
Table 3
The Results for Unit Root Test of Augmented Dickey Fuller for the Variables
Variable

T value

H
0.59
P
-1.85
ΔH
-6.231
ΔP
-4.23
Source: Research Findings

Critical Values for the Dickey-Fuller
1%
5%
10%
-3.815
-3.029
-2.65
-3.835
-3.029
-2.660
-3.875
-3.040
-2.660
-3.857
-3.04
-2.66

Result
non-stationary
non-stationary
stationary
stationary

The results of the stationarity tests show that both variables are nonstationary. These results are given in Table 3. The ADF test applied to the first
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difference of the data series reject the null hypothesis of nonstationary for both
variables.

6.2 Toda-Yamamoto (TY) Causality Test
It is necessary to study the long-term and co-integration relationship between
variables to conduct the conventional Granger causality test, whereas in TY
causality, information about the coherent co-integration of the system is not
necessary. As mentioned, in this method, first, the number of optimal lags (k)
of VAR model, then the maximum co-maximal value (dmax) should be
determined. Moreover, a VAR model with (k + dmax) number of lags should
be formed. According to the results from augmented Dickey–Fuller unit root
test, the degree of reliability is one, and based on AIC criteria, Schwartz and
final predictive error; the optimal interruption is two.
Table 4
Selection of the Optimal Interruption
Lags
Log L
AIC
SC
HQ
1
85
-8.54
-8.24
-9.34
2
91
-9.56
-9.09*
-9.5*
3
96*
-9.7
-9.07
-9.69*
Note. * indicates lag order selected by the criterion. Source: Research Findings

Equations (11) and (12) with 3 intervals and the Wald test for coefficients
obtained from (dmax+k=1+2=3) are used to investigate TY causality
relationship between the performance and structure.
3

3

H t  c0  1i  H t i 1 j  Pt  j   1t
i 1

j 1

3

3

i 1

j 1

(11)

Pt  c0   2i  H t i  2 j  Pt  j   2t

(12)

Here, H is the structure and P is the performance. The results of the
estimation of the above equations are as follows.
Ht = 0.3 + 0.46 H (-1) + 0.56 H (-2) - 0.18 H (-3) – 0.013 P (-1) – 0.021 P (-2) – 0.006 P (-3)
(2.74) (1.53)

(2.02)

(1.46)

(-2.02)

(2.63)

(-0.66)
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Pt = 0.68 - 6.73 H (-1) + 3.75 H (-2) + 0.24 H (-3) + 0.6 P (-1) – 0.007 P (-2) – 0.68 P (-3)
(1.18) (-0.45)

(0.25)

(0.036)

(1.8)

(0.01)

(-1.28)

The results of Wald test indicate the significance of the coefficients with
the interruption of the variables used in equations (11) and (12). As shown in
Table 9, there is a one-way causality relationship from performance to
structure.
Table 5
Results of Toda-Yamamoto (TY) Causality Test
Dependent
variable

Independent
variable

Null
hypothesis

Wald
test

Prob

Test result

( )
2

3

H

P


i 1

i

0

8.31

0.0039

i

0

0.79

0.37

3

P

H


i 1

The null hypothesis is
rejected and performance
is the granularity cause of
structure
The null hypothesis is not
rejected and structure is
not the granularity cause of
performance

Source: Research Findings

6.3 ARDL Approach
After examining the stationary condition of the variables, the ARDL model is
estimated using bounds cointegration test provided by Pesaran, Shin and
Smith (2001). Using this method, the long-term equilibrium relationship
between the model variables is tested. In this study, two types of relationships
are examined. For the cointegration test, the following UECMs is estimated:
k

k

i 1
k

i 1
k

H t  a1   bi1H t  j   ci1Pt  j   1 H t 1   2 Pt 1   1t

(13)

Pt  a2   bi 2 H t  j   ci 2 Pt  j  1 H t 1   2 Pt 1   2t

(14)

i 1

i 1

Here,  shows the error term, and the coefficients  ,  , a, b are the
measurable parameters. Now, in the above equations, the null hypothesis is
based on the absence of long-term relationship between variables against the
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alternative hypothesis. We use F statistics. The results of equations (12) and
(13) are shown in Table 4.
The results of the table show that when the dependent variable is (H), the
calculated F statistic is higher than the maximum critical values at different
levels. Thus, the null hypothesis of no long-term relationship can be rejected
and the long-term relationship between variables at different levels of
confidence is confirmed. Thus, there is a Granger causality relationship from
performance to structure. For the case where the dependent variable of
performance is (P), the F-computational model is lower than the lower bound
of the critical values at lower levels. The null hypothesis is based on the
absence of a long-term relationship. In other words, the structure variable is
not a function of Granger causality performance, and there is a one-way
relationship between structure and performance.
Table 6
Results of Bounds Test
H0

Fstatistic

I(0) Bound

I(1) Bound

Test result

2.5%

5%

10%

2.5%

5%

10%

Performance is not
the Granger causality
of structure

33.1

4.18

3.62

3.02

4.79

4.16

3.51

Structure is not the
Granger causality of
performance

0.1.1

4.18

3.62

3.02

4.79

4.16

3.51

The null hypothesis
is rejected and
performance is the
Granger causality of
structure
The null hypothesis
is not rejected and
structure is not the
Granger causality of
performance

Source: Research Findings

In this section, based on the results of the Co-integration bounds test, the
long-term and short-term coefficients of the equations with F statistic are
higher than the upper bound, confirming the Co-integration hypothesis. Thus,
as the long-term relationship from performance to structure is confirmed, only
one equation is estimated using ARDL method, i.e., the model where the
structural is introduced as the dependent and performance as the independent
variables.
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Table 7
The Results of Estimating Dynamic Coefficient of the Model (1 And 2): (The
Dependent Variable H)
Variable

coefficient

H(-1)
P
P(-1)
P(-2)
C
R-squared

0.867
-0.009
-0.003
-0.023
0.023
Adjusted
squared
0.995
0.994
Source: Research Findings

R-

Standard
Error
0.037
0.005
0.007
0.008
0.007
F-statistic

t-Statistic

Prob

23.142
-1.622
-0.487
-3.036
3.163

0.000
0.129
0.634
0.010
0.008

701.307

The results of Table 7 show that all coefficients have the expected sign
except for the coefficient P (-1), and all the other coefficients are significant
at different levels of confidence and the variables explain 99% of the
variations of the dependent variable. In addition, according to F-statistic, the
whole model is statistically significant.
Table 8 shows long-run coefficients estimated by structural vector
autoregressive (SVAR) with extensive interruptions. The results show that all
variables are significant at 95% confidence level and, in the long-term, the
banking industry's performance has negative effect on concentration
(structure). In other words, with improvement in the performance of the
industry, it become closer to competitive conditions. According to the results,
with 1% increase in the performance variable, the structure decreases by
0.26%.
Table 8
Estimated Long Run Coefficients Using the ARDL Approach
Variable

coefficient

P
-0.264
C
0.175
Source: Research results

Standard
Error
0.042
0.014

t-Statistic

Prob

-6.364
12.285

0.000
0.000

The normality of the components of the disruption, consecutive correlation
and the heterogeneity of the variance between the sentences in the selfexplanatory pattern are examined to ensure the correct choice for the length
of the interruption. For this purpose, Lagrange Multiplier (LM), Jarque-Bera
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(JB) and AR Root are used. Based on the above tests, the correct number of
lags determined based on Schwartz is confirmed. The results of these tests are
presented in Table 9.
Table 9
Results of JB, LM and AR Root Tests
Row
1

Test
JB

2

LM

Null hypothesis
Statistic Prob
The disruption
0.39
0.82
sentences are
normal
There is no auto4.4
0.35
correlation in
disruption
sentences
All roots are inside a single circle.

AR
Root
Source: Research results
3

Test result
The null hypothesis is not
rejected and the disruption
sentences are normal
The null hypothesis is not
rejected and the disruption
sentences have no autocorrelation
The system is stable

6.4 Stability Test Results
Cumulative Sum of Recursive Residuals (CUSUM) and Cumulative Sum of
Square of Recursive Residuals (CUSUMSQ) have been used for the estimated
ARDL model to ensure the stability of the estimated regression and the
accuracy of the results obtained.
Pesaran and Shin (1997) propose these tests to determine the stability of
both long-term and short-term parameters in the error correction model.
However, Brown, Durbin and Ounce (1975) first proposed this test.
In these tests, the estimated values are plotted between two critical values
at the 5% level, and if they do not exit these two edges, the null hypothesis,
denoting the estimated regression being stable, cannot be rejected. The results
of these two tests are shown in Figures 1 and 2. In both figures, the estimated
values are between critical values and inside the two edges. Thus, the stability
of the estimated regression cannot be rejected. Therefore, there is no structural
failure in the estimated model.
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Figures 1. Result of CUSUM test. Source: Research Findings
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Figures 2. Result of CUSUMQ test. Source: Research Findings
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7 Conclusion
The results show that over the past two decades, with the gradual entry of
private banks, the structure of the banking industry has been moving from
monopolistic markets to competitive markets. In other words, during the study
period, from 1996 and 2015, HHI (the degree of market concentration) has
always been declining, and the market structure has distanced from monopoly
conditions. In addition, according to the results, one can state that the
industrial banking industry is profitable, as the entry of private banks and their
activities not only does not reduce the profitability of the banking industry,
but also improve the profitability index (net profit to asset). Among the
reasons is the improvement of operational processes in large and state-owned
banks who forced to modify their processes with the arrival of new banks.
In examining the relationship between the two variables of the model, the
structure and the performance, Toda-Yamamoto causality test (TY) and
Autoregressive Distributed Lag (ARDL) approach are used, and a causal
relationship is found between the performance and structure in the short-term
and long-term, which is directed from the performance towards the structure
of the industry. In other words, changes in the structure of the market during
the study are due to changes in the performance of the industry, and with
improved performance or an increase in the degree of profitability of the
industry, the market structure has changed from monopolistic markets to
competitive markets. The results of this study, like previous studies
(Khodadadkashi and Jafari, 2012), show that the structuralists' theory in the
banking industry in Iran is not confirmed, and the Chicago School theory of
the existence of a causal relationship between performance and structure
cannot be rejected.
The results of CUSUM and CUSUMSQ for ARDL model for the stability
of the estimated regression also indicate no structural failure in the estimation
model.
The results of diagnostics tests such as the normality of error components,
serial correlation and heterogeneity of the variance among error sentences in
the model are studied. In doing so, LM, JB and AR root tests are used.
According to the results, the assumptions related to the error sentence are met
and based in ROA analysis, in the two periods of 2005 and 2014, some shocks
have been introduced into system from performance. These shocks are
analyzed and interpreted as follows:
The first shock was from performance (profitability) in 2005 affecting the
structure for several periods. The shock was formed by the imposition of small
and medium-sized enterprises and the payment of loans to support the
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purchase of housing for the deprived strata of the society. It reduced the speed
of the banking industry moving from monopolistic markets to competitive
markets. Since 2010, the process of moving towards competitive markets has
started again. In other words, the intervention of the supervisory authority can
prevent the banking industry from moving towards competitive markets.
The second shock was in 2014 due to various reasons. Considering the
policy of previous years (2005-2013) in granting loans for various projects
and the increase of time deposits of these loans in 2014, the volume of deferred
bank claims, based on the Central Bank’s data, increased to its highest level
in the life of the banking industry of Iran. The volume of non-current facilities
(including maturity, deferred and suspicious claims on banks) reached 815
billion IRR, which is 25% of the total banking facilities (this figure increased
to 40% in 2016). The intensification of the economic sanctions in the four
years leading to 2014 have led to a currency crisis, a decline in international
banking relationships and high debt growth of the banks to the Central Bank.
All this exacerbated the banks' credit crises, which finally ended in a decline
in banks' income, which is reflected as decline in the number of facilities
granted to deposits, high rates of profits, and price conflicts between banks
and financial institutions and finally affected the performance and structure of
Iran's banking industry. These shocks in performance lead to a reduction in
the degree of profitability and in structure slows down the movement towards
competitive markets. According to the results, one can predict that the effect
of the second shock on the performance and structure variables will continue
in the years 2016 and 2017.
Also, the profitability of the industry has increased from 1996 to 2013 and
stopped since 2014. Regarding the confirmation of the causality relationship
from performance towards structure, it is predicted that in 2017 with the
decline in profitability, the banks collude with each other to prevent their
decline in operational gains. One of the effects of this collusion is on the
interest rates on deposits. These collisions could push the market structure
from competitive to monopoly and oligopolistic markets.
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Letter of Credit is an international payment instrument whereby the issuing bank
undertakes to pay the beneficiary, against presentation of certain stipulated documents,
according to the conditions of the Letter of Credit. Discounting of LC for the short-term
financing of the seller, due to the independent and irrevocable undertaking of the bank to
make payment, is prevalent. Beneficiary gets the amount of the credit immediately (after
discount rate deduction) in consideration of the assignment of the credit in discounting
practice. Now, the main question is: how will the assignment of rights and proceeds under
the Letter of Credit be executable and what will be its consequences? Hence, by surveying
different methods of assignment of rights in accordance with LC, we study discounting
Acceptance and Deferred Payment LCs as two kinds of deferred LCs. In discounting
practices of LCs, if a fraud being discovered after the discounting transaction but before
the payment due date, the discounting bank would be able to recover payment from
issuing bank or confirming bank. According to our analysis, the most promising way for
the assignment of rights and reducing the risk of discounting for the discounting bank is
"Negotiation" of LC. Acceptance LC makes a favorable opportunity for discounting
purposes because it includes bill of exchange as a negotiable instrument, and there is an
organized secondary market for Acceptances.
Keywords: Assignment, Negotiation, Deferred, Acceptance, Fraud
JEL Classification: K22, G32

1 Introduction
Letter of Credit is an international payment instrument whereby the issuing
bank undertakes to pay the beneficiary, against presentation of certain
stipulated documents, according to the conditions of the Letter of Credit. .
Documents presented by seller indicate fulfilment of seller obligations in the
underlying sales contract. Nowadays, Letters of Credits referred to as the most
common method of payments in international commerce. (Rafiee, 2008)
There are two fundamental doctrines that underlie the operation of letters
of credit: Doctrine of Autonomy and Doctrine of Strict Compliance.
According to Doctrine of Autonomy, letters of credit are transactions
separated from the underlying contract. The bank turning on the letter of credit
*
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faces with one subject only, whether the documents presented by seller
conform to the documents specified in the credit. Likewise, on the basis of
Strict Compliance Doctrine, receiving bank has the right to reject the noncomplying documents. (Schmitthoff, 1999)
Though, according to the Doctrine of Autonomy the bank obligation to pay
the credit amount is independent from execution or non-execution of buyer
obligations toward the seller and/or issuing bank and from the underlying
contract conditions. But, there is an exception in this general rule referred to
as Fraud Exception. It means that in case the beneficiary commits a fraud in
performing his obligations, the opening or approving bank should suspend
payment of the credit amount to the beneficiary. No conventional definition
given for the fraud and because of its connection with "Public Policy" it may
have different referent in each country. (Xiang, G., & Buckley)
In addition to its main performance as a method of payment in international
commerce, letter of credit has been used as commercial financing instrument.
Considering this latter function, letters of credit have been used in 8.8% of all
export transaction in the United States in 2012. (Nipemann & Tim, 2013) A
financing technique in the context of letters of credit is “Discounting of
Deferred LCs”. Discounting of LC means that beneficiary of deferred LC
collects the discounted price of credit in cash (after deduction of bank interest)
against assignment or negotiation of the LC in order to finance the required
cash flow. (Berger, 2004)
Considering the above definition, there are two significant subjects
regarding the legal dimensions of discounting letters of credit: a) Discounting
the LC and cash payment of the discounted price is completed against transfer
of rights and proceeds of the LC, b) Discounting only applies to deferred LC
which according to it payment of the LC price delayed to certain date after
presentation and acceptance of deferred documents. Here the question is the
form and effects of transferring the rights and benefits from the LC and
whether transfer of the LC and type of the credit may affect the process.
Transfer of rights and proceeds of the letter of credit and negotiability of it
are determinants in answering the above questions. Deferred letter of credit
may come with/without draft. Whereas draft, as a negotiable instrument has
significant role in discounting the letter of credit both propositions above are
considered.
It is noteworthy that in Law of Iran, legal basis for discounting letter of
credits is Circular No 16 on Liability Purchase Contract, annexed to Chapter
3, Usury Free Banking Operation Law passed in July 24, 2011 by Council of
Ministers and Directive passed in the meeting dated August 16, 2011 by
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Money and Credit Council. Legal Department of the Central Bank replying
the inquiry from a bank regarding the possibility of discounting letters of
credit stated, "The same as discounting a draft by a bank, letters of credit may
be discounted by bank. Whereas in letters of credit, the bank is indebted to the
applicant for the LC price, such termed debt may be sold and discounted in
the form of a debt." (Hejini Nejad et al., 2016)

2 Assignment of Rights in Letters of Credit

Assignment and its effects are significantly important especially in forfaiting1
market because it enables the beneficiary in deferred LC to refer the forfaiting
market in order to sell his rights to the buyer in discounted price. Whereas
buyer is an independent person in this process and not a party to the letter of
credit, the forfaiter may benefit from the credit through assignment only.
(Ellinger et al, 2005)
Assignment of rights and proceeds in letters of credit may be made through
assignment of proceeds and benefits of a credit, transfer of the credit and/or
negotiating the letter of credit. The above processes are studied in detail in the
next section.

2.1 Assignment of the LC Proceeds

According to Art 39, UCP 6002, the beneficiary may always assign proceeds
of the credit to a third party in which there is no limitation. Even a credit is
not stated to be transferable shall not affect the right of the beneficiary to
assign any proceeds to which it may be or may become entitled under the
credit. Assignment of the proceeds means that the beneficiary assigns
proceeds of the letter of credit irrevocably to a third party. In this case the
notifying bank, on the basis of the beneficiary’s request, would notify the
transferee that in case the credit proceeds are collected the specified amount
would be paid to the transferee. Proceeds of credit are cash, accepted draft or
other payable letter of credit through accepting the payment or giving credit
by issuing bank or any other person specified in the letter of credit (Section
114-5, Uniform Commercial Code). However, ownership of the claim is
suspended until collection of the fund. Therefore, the beneficiary, who would
be the bank creditor on the basis of issuing credit, may finalize and accomplish
1

Forfaiting is a method of trade finance whereby the forfaiter purchases, on a without recourse
basis, unconditional debt obligations arising from the provision of goods or services which are
due to mature at a future date.
2 Latest version of Uniform Customs and Practices for Documentary Credits- UCP600 prepared
by International Chamber of Commerce and applies since July 1st, 2007.
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the referred claim by presenting credit-complied documents. In letter of credit
law the former right is referred to as “Ownership of Credit-Resulted Claim”
and the latter as “Withdrawal Right” of the credit price (Bana Niasari, 2016).
Assignment of credit proceeds does not mean to create a right for assignee
toward the original letter of credit, therefore in assignment of the proceeds,
only the right to collect proceeds is transferred to the assignee with no other
right to execute the obligations derived from the credit and fulfilment of what
depended on. (Ghorbanian, 2015) Assignee has no role in fulfilment of the
proceeds of the credit and does not obtain the right to draw a bill or execute it
according to the letter of credit. (Khoeini & Ghorbanian, 2013) For this
reason, assignment of the proceeds creates no deposit guarantee for the
assignee before fulfilment of the conditions and certainty of the claim. But by
the approval of presented documents by the issuing bank, the beneficiary may
assign this claim as an asset according to the bank commitments. (Ward, 2009)
Assignment of the credit proceeds before presentation of the documents may
be advantageous when the beneficiary decides to supply materials required for
production but has no sufficient budget for this objective. But assignment of
credit proceeds after presentation of documents applies to the termed letter of
credit. (Hosseini & Eskini, 2014)
Assignment of the LC proceeds shall be subject to regulations and
provisions of applicable law. For instance, in some countries notification to
the debtor is necessary for the credit assignment while in other countries such
necessity is not applied. In addition, in many countries the credit proceeds
assign according the regulations governing debentures. (Reinhard, 2011) In
assignment of the credit proceeds, the payment claim would be assigned with
all its properties, limitations and defects it have/may have then but all the
transferor rights are not transferred to the transferee, including the withdrawal
right. So, based on the common practice in forfaiting and discounting markets,
only the confirming bank accept to discount the credit against assignment of
its proceeds. Therefore the discounting bank is not protected against the risk
of fraud which means that if fraud is proven in the letter of credit, the
discounting bank may not refer the issuing bank in its maturity to claim the
credit amount.

2.2 Transfer of Letters of Credit
Transfer of letters of credit means that the beneficiary assigns the credit in
whole or in part to another person. In the credit transfer, transferee would own
the credit benefits and rights but should execute its obligations and drive
benefits therefrom. For instance, transferee is required to deliver the signed
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commercial invoice and bill in execution of the credit terms and conditions.
(Kashanizadeh, 2009) Therefore, transfer of credit requires replacement of
another person with the beneficiary regarding all beneficiary-issuing bank
relations. (Pawlowic, 1992) There is however a difference that the second
beneficiary would not be the deputy as the result of credit transfer but the
obligations transform and the relationship between the issuing bank and first
beneficiary terminates and replaces with relationship between the issuing bank
and second beneficiary in a new letter of credit. Consequently, defects and
defenses available against the first beneficiary are not available against the
second beneficiary. (Bana Niasary, 2016)
Transfer of credit is used where the seller is not the main manufacturer of
products and decides to transfer part of the credit to the main manufacturer.
(Shiravi, 2011) In fact transfer of credit makes it possible to make preshipment finance available for seller (Bana Niasari, 2016), but it is not an
appropriate technique for discounting the credit.
According to Article 38, UCP600, letter of credit shall be transferable to
the extent and in the manner expressly consented to the LC. On the other hand
even if the letter of credit is transferable, the bank has no obligation to transfer
the credit and such transfer requires the bank agreement. As well transfer of
credit may be possible only once and a transferred credit cannot be transferred
at the request of a second beneficiary to any subsequent beneficiary while a
credit may be transferred in part to more than one beneficiary provided partial
drawings or shipments are allowed. In transfer of the credit, the credit amount
may be decreased or changes are applied in some credit terms upon parties’
agreement. (Bana Niasary, 2016)
Then, the purpose and efficiency of transfer of credit differs with the
objectives in assignment of letter of credit in discounting and it is not
appropriate to be used in discounting practices because, the credit would be
assigned to discounting party and assignee should be able to obtain the credit
proceeds and rights. In addition, secondary market and possibility of
reassigning the credit is significantly important while transfer of the credit
creates no such possibility.

2.3 Negotiation of Letters of Credit
According to Article 2, UCP 600, negotiation of letter of credit means the
purchase by the nominated bank of drafts (drawn on a bank other than the
nominated bank) and/or documents under a complying presentation, by
advancing or agreeing to advance funds to the beneficiary on or before the
banking day on which reimbursement is due to the nominated bank. According
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to UCP 500 only credits entailing presentation of bill are negotiable but
according to the above definition letter of credit may be negotiated without
using a bill. (Schults, 2009) Considering the above article, conditions required
for negotiation of credits are: a) Negotiability of credit shall be stipulated in
the letter of credit, b) Necessity to allow the secondary bank or banks to
negotiate the credit in which a certain bank may be identified as negotiating
bank or in general each bank may be allowed to negotiate the credit, c) Buying
the credit and payment of the price or commit to pay the price and then to pay
it all-out before the reimbursement date by the specified bank. (Dole, 2008)
Commitment of the issuing or confirming bank toward the main beneficiary
renders null by negotiation of the credit and issuing or confirming bank would
be committed toward the negotiating party. (Nikbakht & Bana Niasary, 2012)
Negotiable letter of credit opposes the straight letter of credit. Straight
letter of credit means the credit through which the issuing bank is committed
to a definite person as the beneficiary. In straight letter of credit when a person
purchases the bill from the beneficiary before being accepted, the purchaser
obtain the rights and benefits of an ordinary purchaser which means that in
case the bank omit to accept and pay the bill, buyer may refer the seller not
the issuing bank. However in negotiable letter of credit the purchaser of the
bill has direct right toward the issuing bank which the bill is issued on it and
may claim for the bill to be accepted complying with the letter of credit.
(Harfield, 1952)
Negotiation of credit differs from transfer of credit or assignment of
proceeds and the rights and the benefits of negotiating bank are effectively
secured in credit negotiation. As a result of credit negotiation two kinds of
rights are created for nominated bank: First, the rights transferred form the
credit beneficiary and second the rights resulted from direct commitment of
the issuing bank against the negotiating bank. It is noteworthy that as the result
of credit negotiation only positive aspects of the relationship between issuing
bank and beneficiary transfer to the negotiating bank which means that
negotiating party would own the rights and benefits of credit without
accepting the guarantees and commitments of the beneficiary. In addition, the
rights transferred to the negotiating party as the result of credit negotiation
lack the possible defects of the issuing bank against the beneficiary. It means
that defects and defenses available against the beneficiary are not available
against the negotiating bank. Therefore, credit negotiation is an appropriate
arrangement in discounting letters of credit.
In negotiable letter of credit there is only one form of discounting:
Negotiating bank purchases documents that appear on their face to constitute
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a complying presentation from the seller (beneficiary) as a short-term
investment. According to Article 12 UPC 600, the nominated bank has no
obligation to negotiate the credit unless the obligation is accepted by the bank
clearly.
Negotiation against documents which appear on their face to constitute a
complying presentation are considered as payment of consideration with
approval of the conformity of the documents with the credit conditions by the
nominated bank according to UPC 600. When the nominated bank presents
the documents to the issuing bank, it usually has discounted the price of
documents. According to Para c, Article 7 UCP 600 repayment of the credit
price by issuing bank depends on the fact that weather the nominated bank has
negotiated a conforming presentation and presented the documents to the
issuing bank. The article indicates that in terms of UCP regulations, deposit
of the bill and document amount by the nominated bank to the issuing bank is
not considered as negotiation of the credit without negotiation of said
documents. Once the documents presented to the issuing bank the nominated
bank has no possibility to negotiate the documents, then the issuing bank has
to perform its obligations according to the credit conditions in case the
documents prove to be conforming. This performance occurs by payment of
the price to the beneficiary at sight, and by accepting the bill in termed bill.
Acceptance of the bill usually notifies to beneficiary through the nominated
bank and where the nominated bank is the beneficiary’s bank the credit would
be discounted upon the beneficiary request. Now it should be investigated that
if discounting and payment of the credit amount constitute negotiation of
credit under such conditions or would be considered as purchase of the bill
only. There may be two situations: On the one hand official request to the
nominated bank made according to the negotiable credit to finance the
payment against conforming documents and then they present to the issuing
bank to claim the contract reimbursement. In this term discounting the bill or
document price is accepted based on a negotiable credit and not negotiation
of conforming documents. Consequently, the nominated bank should proceed
for repayment of the amount paid for discounting relying on the bill and not
the letter of credit. If we say that discount still considered with the credit, the
result would be that the nominated bank may claim for repayment without
payment of specified consideration against the bill, according to the credit
conditions.

474

Money and Economy, Vol. 11, No. 4, Fall 2016

UCP has no clear solution for this problem. There are cases accepting the
second view1 and considered discounting of negotiable letter of credit after
approval of the document conformity and acceptance of the bill by issuing
bank as credit negotiation. It should be noted that the date in which the
nominated bank perform the discounting should not be beyond the period
anticipated in letter of credit for negotiation of the credit.
In negotiable letter of credit even where seller commits a fraud, seller may
collect the price from issuing bank provided that negotiating bank has acted
in good faith and purchases the documents which on their face conform to the
credit conditions. This is part of the contract between issuing bank and
negotiating bank. Only when the negotiating bank involves in the fraud, the
public policy should prevent collection of any amount form the issuing bank.
(Hugo, 2002)
Nominated bank is responsible toward the negotiating bank to discount the
negotiable letter of credit in good faith and pay the price to the beneficiary
before the specified time. In addition, according to Para g Article 14, UCP
600, a document presented but not required by the credit will be disregarded
and may be returned to the presenter. Now if the bank, in the process of
examination of documents, may treat a document indicating the beneficiary
fraud, but it is not included in the documents specified in the credit, would the
bank be permitted to disregard the evidence. And if do so, does the bank have
good faith in discounting the credit?
Good faith in discounting letter of credit means that the nominated bank
performs based on a logical belief that the beneficiary is eligible to receive the
credit amount according to the apparent conformity of the documents. The
criterion for bank good faith is subjective and not objective. Then proving that
the nominated bank had no knowledge of the facts, being informed of which
an ordinary person would not discount the credit, suffices as evidence of good
faith. The fact that the issuing bank or the applicant, before discounting the
credit amount, have notified the nominated bank that documents presented by
the beneficiary are forged or not authentic and no product has been shipped
may not be considered as lack of the nominated bank good faith because the
subject may involve the bank in the dispute between beneficiary and the credit
applicant while the principle of credit autonomy keeps the bank harmless in
this regard. But, if the circumstances appear in which the single reasonable
and true justification of the nominated bank from the buyer fraud is that the
beneficiary tried to cash the credit in a decisive manner, the bank's good faith
1

European Asian Bank AG v. Punjab & Sind Bank
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would be under doubt. (Adodo, 2009) So in case negotiating bank at the time
of credit negotiation and/or issuing bank at the time of credit price repayment
to negotiating bank observed reasonable reason about the fraud, they should
not pay the amount, unless the fraud risk may be applied. (Chae, 1998)
Therefore when the applicant obtained no judicial order on non-payment of
the credit amount as the result of fraud, disregarding the applicant claim on
major fraud, the issuing bank or confirming bank have no responsibility to
reject the documents and may proceed to pay the credit amount. (Chae, 1998)

3 Term in Letters of Credit
Considering the definition of discounting letter of credit, the topic
“Discounting” shall be brought in term letters of credit only. Traditionally,
claim and payment of term letter of credit executed by using term bill but
today term letters of credit are common without using the bill. Using the bill
as a commercial and negotiable instrument increases the complexity of letter
of credit problems because legal subjects governing the bill as a commercial
instrument are intermingled with the legal subjects of letters of credit. But on
the other hand, considering the negotiability of bill and secondary market for
discounting the accepted bills by the banks (banker’s acceptances) in different
countries, there would be many benefits for the beneficiary, especially in the
area of discounting. Therefore conditions, orders and effects of discounting
on any accepted letter of credit and term bill are studied in brief.

3.1 Acceptance Letter of Credit
It is a form of letter of credit through which the issuing bank commits to accept
and pay in maturity the bill(s) issued by the bank provided that conforming
documents are submitted and other conditions of the credit are fulfilled.
(Harfield, 1952)
In Acceptance Letter of Credit the beneficiary, in addition to shipment
documents and other documents specified in the credit issue, should submit a
bill with agreed maturity by the issuing bank. The issuing bank after
examination of the documents and in case the documents fully conform to the
credit conditions, accepts the bill and return accepted bill to the beneficiary.
Utilization of bills in letters of credit has been long common practice in
banking procedures in the USA and England. But the process was not common
in European countries. Today the usage decreased to some extent in the USA
and England. Now the bill has omitted and payment foreseen to be made in
letters of credit on the basis of credit after a certain period, for instance being
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payable from presentation of documents or the B/L date. This assisted the
prevalence of deferred payment letter of credit in current time. (Hugo, 2002)
Bills used in letter of credit process should have certain procedural
conditions. UCP regulations regarding the procedural conditions of bills have
no certain proposal. But there are some conditions in International Standard
Banking Practice (ISBP) prepared by International Chamber of Commerce.
There are different ideas regarding the fact that if acceptance of bill in
Acceptance letter of credit is considered as fulfilment of opening bank
commitment based on letter of credit. In some countries, when the opening
bank considers submitted document to conform the Acceptance letter of credit
and accepts the bill, the bank commitments and responsibilities are fulfilled
according to letter of credit and the bank should have bill commitment against
the beneficiary or legal holder of the bill.1 But others believe that opening bank
commitment remain valid according to the letter of credit after accepting the
bill and beneficiary may execute its rights through letter of credits in case the
bill commitments from the bill accepted by opening bank is rendered invalid
for any reason. (Dolan, 2013) Based on Art 7 and 8m UCP 600, acceptance of
the bill does not mean the opening bank commitments and responsibilities to
be fulfilled in letter of credits but by accepting the bill the opening bank is
committed to the beneficiary (who is counted as holder of accepted bill) for
two reasons: Firstly the commitments from opening letter of credit and
secondly the commitment from accepting the bill. Non-payment of the bill in
its maturity means both commitments to be violated and beneficiary has the
right to refer the opening bank for any of the two reasons. (Hugo, 2002) Both
commitments subject specific rules and orders but in case application of the
rules governing the commercial documents and legal rules governing the letter
of credits have different results, legal rules of letter of credits shall have the
priority. (Bana Niasari, 2016)
Discounting the bank acceptance on the basis of letter of credits is
relatively simple and plays a significant commercial role. Discounting the
bank acceptance is the most prevailing method of discounting in international
commerce and suitable market is formed for it in different countries.
If in the period between discounting and the bill maturity, fraud is proven
in the letter of credits, the discounting party (buyer of acceptance bill) is
secure. He would be counted as holder of the bill with good intention so that
disregarding the title of the credit beneficiary. Therefore in case beneficiary

1

First Commercial Bank v. Gotham Originals Inc., 101 A.D 2nd 835, 1985.
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(seller) committed a fraud, the bank accepting the bill may not defend the
seller fraud against the bill holder (discounting bank) claim. (Hugo, 2002)

3.2 Deferred Payment Letter of Credit
Deferred Payment Letter of Credit is a form of credit upon which the opening
bank commits to pay the credit amount to the beneficiary in the specified dates
(in the credit) provided that required documents are submitted and other
conditions specified in the letter of credit are fulfilled. No bill is used in
Deferred Payment letter of credits, and immediately after verification of the
conformity of documents, the bank notifies its final and unconditional
commitment to pay the credit amount in its maturity. (Hugo, 2002) Therefore,
mere objective of termed letter of credit is to defer the payment date without
changing the contents of payment commitment. (Reinhard, 2011)
Legally there are significant differences between Acceptance letter of
credit and Deferred Payment letter of credit. Firstly, in Acceptance letter of
credit the bank commitment is to accept and then pay the bill issued by the
bank itself, according to the credit conditions but in Deferred Payment letter
of credit the bank commitment is to accept unconditional payment obligation
in the specified maturity. The bank letter to beneficiary indicating that the
credit amount would be paid in the specified time is the only evidence
indicating that the bank commitment according to the letter of credit is active
and would be payable in the maturity. This evidence proves the bank debt to
the beneficiary but contrary to bill it has no independent possessory value and
may not be easily negotiated but benefiting the commitment subject to the rule
of assigning civil claim. (McLauglin, 1991)
Discounting Deferred Payment letter of credit is another form of more
complicated credit discounting. As bill is not used in Deferred Payment letter
of credit, it may not be discounted in Acceptance letter of credits.
There are different orders issued by courts in various countries on
discounting Deferred Payment letter of credits and possibility of discounting
bank referring the opening of confirming bank with prove of fraud of the
beneficiary and most orders consider no such right for the discounting bank.1
It means that in case effective fraud proven in the letter of credits, in the period
between payment of the credit amount to the beneficiary by discounting bank
and the credit maturity, discounting bank may not claim the credit amount
form the opening or confirming bank. Basis of justification provided in this
regard is that the discounting bank discounts the credit against assignment of
1

To study some judgments issued by courts on the subject please refer to Hugo (2002).
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the rights of the letter of credit beneficiary. On the other hand, according to a
well-known rule “Nemo dat Qui non habit” (no one may assign to another
person more than what he has). Therefore, same as the case in which the
beneficiary could not refer the guarantor bank for payment in case of proved
fraud, discounting bank has no such right as the beneficiary substitute.
(Johnson, 2000)
On the contrary and in justifying the possibility of discounting bank
referral to the opening of confirming bank there are two observations. Firstly,
it may be said that when the opening or confirming bank accepts the termed
commitment according to the letter of credit, they empower the beneficiary to
pay the committed amount at any time, in whole or in part, to the credit
maturity in their discretion. But, payment of the credit amount before its
maturity has no effect on the buyer (credit applicant) rights and buyer has no
payment commitment to the bank before the maturity. Criticize the idea, it is
said that premature payment of the credit amount by the bank reverses the
applicant orders through letter of credit opening application, in which buyer
ordered the bank in his letter of credit opening application to pay the credit
amount in its maturity (for instance 90 days after the B/L date) and if the bank
neglects the order it would have no right then to claim repayment of the
amount by buyer. In addition, premature payment of termed credit amount
may influence the possible bank rights in repayment of the amount by the
beneficiary. (McLauglin, 1991) Replying the criticism, it is said that
discounting bank doesn’t lose the right to refer the applicant in whole by
premature payment, but considering the contents of the applicant order and
credit conditions, it has no right of referral to the maturity. In fact the
relationship between the applicant and credit beneficiary should be studied on
the basis of independent bilateral contract according to which a respite is
foreseen in favor of the applicant for payment of the credit amount to the
beneficiary and the relationship between the beneficiary and discounting bank
should be considered according to the contract made for discounting the credit.
None of the contracts term and conditions may influence the other contract.
The second view says that premature payment of deferred payment letter
of credit amount may be considered as a loan which does not use the letter of
credit as loan guarantee. In this case the opening or confirming bank award
the beneficiary an ordinary loan with no security for the period of deferred
payment credit. Loan is independent from the letter of credit and beneficiary
is responsible for repayment of the loan to the bank as a loanee. Meantime the
bank is responsible for payment of the credit amount to him as beneficiary
during the validity of the credit. Both above commitment and responsibility
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are independent and award of loan to the beneficiary has nothing to do with
payment of the credit amount to the beneficiary. Consequently the bank's right
to claim repayment by buyer may not be endangered on the basis of Deferred
Payment letter of credit. The beneficiary commitment as borrower to repay
the loan may be bartered with the bank commitment in payment of the
Deferred Payment letter of credit to the beneficiary in its maturity. But in this
case loan is awarded against using letter of credit as a security for repayment
and the bank deferred payment commitment is counted as awarded loan
guarantee according to letter of credit, in fact the bank as holder of the security
has the right to attach and sell the security (which is the deferred commitment
by the bank). Consequently when the beneficiary gives this right to the bank
the bank deferred payment commitment would be void and letter of credit
should be considered to be paid. As such payment is made before the credit
maturity, the loan type may endanger the bank's right to claim repayment by
buyer.
Considering the above subjects, proving fraud in Deferred Payment letter
of credit between discounting and credit maturity has high risk for the
discounting bank because the risk of fraud by the beneficiary of Deferred
Payment letter of credit may be imposed to the discounting bank. On the other
hand bank commitment in Deferred Payment letter of credit is not a negotiable
instrument and the beneficiary may not enjoy the benefits of doctrine of holder
with good intention applied to the negotiable documents. (Dolan, 2013)
Considering that opening bank may determine another bank to commit
deferred payment, the bank permits to do advance payment or purchase
deferred payment commitment accepted by that bank, then banks are
permitted by the opening bank to discount deferred payment commitments.

4 Conclusions
Letters of credit in addition to their vital role in international payments have
good privileges in short term financing, especially for the seller as the credit
beneficiary based on the bank final commitment in payment of the credit
amount. Discounting is the most prevalent form of seller’s (beneficiary)
financing through letter of credit. Discounting letter of credit is made for
awarding credit to the discounting party, but to prevent problems by
discounting bank in collection of the credit amount in its maturity from the
issuing or confirming bank, some points have to be considered. As said, the
main and primary form of assigning letter of credit, accepted in international
regulations and courts in different countries, is the negotiation of credit.
Therefore, to prevent potential risks of discounting letters of credit, especially
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the risk of fraud, banks have to use negotiable credit in discounting letter of
credit because in negotiation of credit, buyer bank is not the beneficiary
representative and its rights are independent from the beneficiary and free
from any possible defects and defenses based on the letter of credit. There are
some requirements which should be considered by discounting bank for
negotiation of credit to be completed.
Use of bill in the process of letter of credit may increase the complexity of
letter of credit process but it would be useful in discounting letters of credit,
especially when it is not issued as a negotiable letter of credit. The discounting
of banker’s Acceptances has an established market in most of the countries
and discounting party as holder in due course of the bill may enjoy its benefits.
Deferred Payment letters of credit are deliberated and prevailed by the
banks currently, but the nature of the bank commitment in Deferred Payment
letter of credit and the bank responsibility in interbank relationship have no
established situation in international regulations and judicial procedures in
different countries. Discounting this type of credit may bring some risks to the
discounting bank. Therefore, banks should be cautious while discounting
Deferred Payment Letters of Credit.
In Iran, because of the stabilized legal regime for commercial documents,
using the bill in letters of credit may be beneficial in discounting process and
improve the banks legal and financial risks.
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ﻧﺎﺳﺎزﮔﺎری زﻣﺎﻧﯽ ﺳﯿﺎﺳﺘﯽ :ﻣﻘﺎﯾﺴﻪ ﻧﻈﺎم ﻫﺎی ارزی ﺷﻨﺎور
ﻣﺪﯾﺮﯾﺖﺷﺪه و ﻧﺮخ ارز ﺛﺎﺑﺖ
ﺳﻌﯿﺪ راﺳﺨﯽ

*

ﺗﺎرﯾﺦ درﯾﺎﻓﺖ ۲۲ :ﺑﻬﻤﻦ ۱۳۹۵

ﻣﺠﯿﺪ رﺳﺘﮕﺎر

†

ﺗﺎرﯾﺦ ﭘﺬﯾﺮش ۱۳ :ﺷﻬﺮﯾﻮر ۱۳۹۷

اﮔﺮ ﭼﻪ ﺑﺮﺧﯽ ﻣﻄﺎﻟﻌﺎت ﺗﺠﺮﺑﯽ و ﻧﻈﺮی ﺑﺮ ﻧﻘﺶ ﻧﻈﺎم ﻧﺮخ ارز ﺛﺎﺑﺖ در ﮐﻨﺘﺮل ﻧﺎﺳﺎزﮔﺎری زﻣﺎﻧﯽ ﺗﺎﮐﯿﺪ
دارﻧﺪ ،ﺑﺎ اﯾﻦ ﺣﺎل ﻣﻄﺎﻟﻌﺎﺗﯽ ﻧﯿﺰ وﺟﻮد دارﻧﺪ ﮐﻪ ﻧﻘﺶ ﻧﻈﺎم ارز ﻣﺤﺪوده ﻫﺪف را دراﯾﻦ راﺑﻄﻪ ﺣﺎﺋﺰ
اﻫﻤﯿﺖ ﻣﯽداﻧﻨﺪ .از اﯾﻨﺮو ،اﺟﻤﺎع ﮐﻠﯽ ﺑﺮ ﺳﺮ اﯾﻦ ﻣﺴﺄﻟﻪ ﮐﻪ ﮐﺪاﻣﯿﮏ از ﻧﻈﺎمﻫﺎی ارزی ﻧﺎﺳﺎزﮔﺎری زﻣﺎﻧﯽ
ﮐﻤﺘﺮی را اﯾﺠﺎد ﻣﯽﮐﻨﺪ ،وﺟﻮد ﻧﺪارد .ﻫﺪف اﺻﻠﯽ ﻣﻄﺎﻟﻌﻪ ﺣﺎﺿﺮ ﺑﺮرﺳﯽ ﻧﺎﺳﺎزﮔﺎری زﻣﺎﻧﯽ ﺳﯿﺎﺳﺘﯽ در
ﻧﻈﺎم ﻫﺎی ارزی ﻣﺨﺘﻠﻒ اﯾﺮان )ﻧﻈﺎم ارز ﺛﺎﺑﺖ ) (۱۳۷۰⁃۱۳۸۰و ﺷﻨﺎور ﻣﺪﯾﺮﯾﺖﺷﺪه )((۱۳۸۱⁃۱۳۹۱
اﺳﺖ .ﺑﺮای اﯾﻦ ﻣﻨﻈﻮر ،از ﯾﮏ ﺳﯿﺴﺘﻢ ﭘﯿﺶﺑﯿﻦ ﻓﺎزی ﮐﻪ ﻣﺘﺸﮑﻞ از ﺳﻪ ﻣﺮﺣﻠﻪ اﺳﺖ ،ﺑﺮای ﺑﺮازش
ﻧﺎﺳﺎزﮔﺎری زﻣﺎﻧﯽ اﺳﺘﻔﺎده ﮔﺮدﯾﺪه اﺳﺖ .ﻧﺘﺎﯾﺞ ﺗﺤﻘﯿﻖ ﺣﺎﺿﺮ ﻧﺸﺎن ﻣﯽدﻫﺪ ﮐﻪ ﻣﯿﺰان ﻧﺎﺳﺎزﮔﺎری زﻣﺎﻧﯽ
ﺳﯿﺎﺳﺘﯽ در ﻧﻈﺎم ارز ﺷﻨﺎور ﻣﺪﯾﺮﯾﺖﺷﺪه ﮐﻤﺘﺮ از ﻧﻈﺎم ارز ﺛﺎﺑﺖ اﺳﺖ .در ﻋﯿﻦ ﺣﺎل ،ﻧﻮﺳﺎﻧﺎت ﺗﻮﻟﯿﺪ در
ﻧﻈﺎم ارز ﺛﺎﺑﺖ ﺑﯿﺸﺘﺮ ﺑﻮده ﺣﺎل آﻧﮑﻪ در راﺑﻄﻪ ﺑﺎ ﻧﻮﺳﺎﻧﺎت ﻗﯿﻤﺖ ،ﻗﻀﯿﻪ ﺑﺮﻋﮑﺲ اﺳﺖ .ازاﯾﻦرو ﺑﻪ
ﺳﯿﺎﺳﺖﮔﺬار ﺗﻮﺻﯿﻪ ﻣﯽﮔﺮدد ﺗﺎ ﺑﺎ ﺗﺪاوم ﻧﻈﺎم ارز ﺷﻨﺎور ﻣﺪﯾﺮﯾﺖﺷﺪه ،ﺿﻤﻦ ﮐﺎﻫﺶ ﻧﺎﺳﺎزﮔﺎری زﻣﺎﻧﯽ
ﺳﯿﺎﺳﺘﯽ ،زﻣﯿﻨﻪ ﮐﻨﺘﺮل ﻧﻮﺳﺎﻧﺎت ﺗﻮﻟﯿﺪ را ﻓﺮاﻫﻢ ﻧﻤﺎﯾﺪ .اﻟﺒﺘﻪ ﺳﯿﺎﺳﺖﮔﺬار ﻣﯽﺑﺎﯾﺴﺖ در ﮐﻨﺎر اﻋﻤﺎل
ﻧﻈﺎم ارز ﺷﻨﺎور ﻣﺪﯾﺮﯾﺖﺷﺪه ،در اﺗﺨﺎذ ﺳﯿﺎﺳﺖ ﭘﻮﻟﯽ دﻗﺖ ﺑﯿﺸﺘﺮی ﻧﻤﺎﯾﺪ ،زﯾﺮا ﻧﻈﺎم ارز ﺷﻨﺎور
ﻣﺪﯾﺮﯾﺖﺷﺪه ،ﻧﻮﺳﺎﻧﺎت ﻗﯿﻤﺖ ﺑﯿﺸﺘﺮی را ﺑﺮ اﻗﺘﺼﺎد ﺗﺤﻤﯿﻞ ﻣﯽﻧﻤﺎﯾﺪ.
ﮐﻠﻤﺎت ﮐﻠﯿﺪی :ﻧﺎﺳﺎزﮔﺎری زﻣﺎﻧﯽ ،ﻧﺮخ واﻗﻌﯽ ارز ،ﻗﺎﻋﺪهﻣﻨﺪی ،ﺻﻼﺣﺪﯾﺪ ،روش ﺧﻮﺷﻪﺑﻨﺪی ﻓﺎزی
ﻃﺒﻘﻪﺑﻨﺪی C11, C15, E32, E37, F31 :JEL
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ﺑﻬﯿﻨﻪﺳﺎزی ﭘﻮرﺗﻔﻮی ﺳﺮﻣﺎﯾﻪﮔﺬاری ﺑﺎﻧﮏﻫﺎ در راﺳﺘﺎی ﺗﺤﻘﻖ
ﺳﯿﺎﺳﺖﻫﺎی اﻗﺘﺼﺎد ﻣﻘﺎوﻣﺘﯽ
رﮐﺴﺎﻧﺎ ﻓﮑﺮی
رﺳﻮل ﺳﺠﺎد

*

‡

ﺗﺎرﯾﺦ درﯾﺎﻓﺖ ۷ :اردﯾﺒﻬﺸﺖ ۱۳۹۷

ﻣﻘﺼﻮد اﻣﯿﺮی
راﻣﯿﻦ ﮔﻠﺴﺘﺎﻧﻪ

†
§

ﺗﺎرﯾﺦ ﭘﺬﯾﺮش ۱۳ :ﺷﻬﺮﯾﻮر ۱۳۹۷

اﻓﺰاﯾﺶ ﻣﻘﺎوﻣﺖ اﻗﺘﺼﺎدی در ﺑﺮاﺑﺮ ﺗﻬﺪﯾﺪ ﺗﺤﺮﯾﻢﻫﺎ ،ﺷﻮکﻫﺎ و ﺗﮑﺎﻧﻪﻫﺎی اﻗﺘﺼﺎدی ،ﺗﻬﺪﯾﺪات داﺧﻠﯽ
و ﺧﺎرﺟﯽ ﯾﮑﯽ از اﺻﻠﯽﺗﺮﯾﻦ ﺳﯿﺎﺳﺖﻫﺎی ﻣﻠﯽ اﺳﺖ ﮐﻪ ﻣﯽ ﺗﻮاﻧﺪ از ﻃﺮﯾﻖ ﺳﺮﻣﺎﯾﻪﮔﺬاری ﺑﺎﻧﮏﻫﺎ ﻣﺤﻘﻖ
ﺷﻮد .اﻧﺘﺨﺎب ﭘﺮوژهﻫﺎی ﺳﺮﻣﺎﯾﻪﮔﺬاری ﯾﮏ ﻓﺮآﯾﻨﺪ ﺗﺼﻤﯿﻢﮔﯿﺮی ﭘﯿﭽﯿﺪه ﭼﻨﺪﻫﺪﻓﻪ ﺑﻮده ﮐﻪ ﺑﺎ اﻫﺪاف
ﻣﺘﻌﺪد و ﻏﺎﻟﺒﺎً ﻣﺘﻀﺎد روﺑﻪروﺳﺖ  .اﯾﻦ ﻣﻘﺎﻟﻪ ﺑﺎﻧﮏﻫﺎی اﯾﺮان را ﺟﻬﺖ ﺗﺼﻤﯿﻤﺎت ﺳﺮﻣﺎﯾﻪﮔﺬاری ﺧﻮد
ﻣﻮرد ﺑﺮرﺳﯽ ﻗﺮار ﻣﯽدﻫﺪ .ﻧﻮآوری اﺻﻠﯽ اﯾﻦ ﻣﻘﺎﻟﻪ اﯾﺠﺎد ﯾﮏ ﻣﺪل اﻧﺘﺨﺎب ﭘﻮرﺗﻔﻮی ﺳﺮﻣﺎﯾﻪﮔﺬاری
اﺳﺖ ،ﺑﻪﻧﺤﻮیﮐﻪ ﺗﺼﻤﯿﻢﮔﯿﺮی در ﻣﻮرد ﺳﺮﻣﺎﯾﻪﮔﺬاری در ﭘﺮوژهﻫﺎی ﭘﯿﺸﻨﻬﺎدی را ﺑﺮای ﺗﻀﻤﯿﻦ
ﺣﺪاﮐﺜﺮ ﺳﻮد و ﺣﺪاﻗﻞ رﯾﺴﮏ ﺑﺮای ﺑﺎﻧﮏ ﻫﺎ ،ﺿﻤﻦ ﺗﺤﻘﻖ ﺳﯿﺎﺳﺖﻫﺎی ﮐﻠﯽ ﻧﻈﺎم از ﺟﻤﻠﻪ ﺳﯿﺎﺳﺖﻫﺎی
ﮐﻠﯽ اﻗﺘﺼﺎد ﻣﻘﺎوﻣﺘﯽ ،ﺗﺴﻬﯿﻞ ﻣﯽﮐﻨﺪ .ﻣﺴﺄﻟﻪ در ﻧﻈﺮ ﮔﺮﻓﺘﻪ ﺷﺪه در ﻗﺎﻟﺐ ﯾﮏ ﻣﺪل ﺑﺮﻧﺎﻣﻪرﯾﺰی ﻋﺪد
ﺻﺤﯿﺢ ﭼﻨﺪﻫﺪﻓﻪ ﻓﺮﻣﻮﻟﻪ ﻣﯽﺷﻮد .ﺑﺪﯾﻦ ﻣﻨﻈﻮر در اﯾﻦ ﺗﺤﻘﯿﻖ ﯾﮏ اﻟﮕﻮرﯾﺘﻢ ﻓﺮا اﺑﺘﮑﺎری ﺗﮑﺎﻣﻠﯽ ﺑﻪ ﻧﺎم
اﻟﮑﺘﺮوﻣﻐﻨﺎﻃﯿﺲ ﭼﻨﺪﻫﺪﻓﻪ ﺟﻬﺖ ﺣﻞ ﻣﺴﺎﻟﻪ ﭘﯿﺸﻨﻬﺎد و ﺗﻮﺳﻌﻪ داده ﻣﯽﺷﻮد .ﺑﻪ ﻣﻨﻈﻮر ﺑﻬﺒﻮد ﻫﺮﭼﻪ
ﺑﯿﺸﺘﺮ اﻟﮕﻮرﯾﺘﻢ ﺗﮑﺎﻣﻠﯽ ﭼﻨﺪﻫﺪﻓﻪ ﭘﯿﺸﻨﻬﺎدی ،ﯾﮏ ﺟﺴﺘﺠﻮی ﻣﺤﻠﯽ ﻣﺒﺘﻨﯽ ﺑﺮ روش ﻓﺮااﺑﺘﮑﺎری
ﺷﺒﯿﻪﺳﺎزی ﻧﯿﺰ در اﻟﮕﻮرﯾﺘﻢ ﻣﺬﮐﻮر ﮔﻨﺠﺎﻧﺪه ﺷﺪه اﺳﺖ .ﺟﻬﺖ ﻧﺸﺎن دادن ﮐﺎراﯾﯽ و ﻗﺎﺑﻠﯿﺖ اﻃﻤﯿﻨﺎن
ﻣﺪل و روش ﺣﻞ ﭘﯿﺸﻨﻬﺎدی ،ﺗﻌﺪادی ﻣﺴﺎﻟﻪ ﺑﻪ ﻋﻨﻮان ﻧﻤﻮﻧﻪ ﻧﯿﺰ ﺑﺎ آن ﺣﻞ ﺷﺪه اﺳﺖ .ﺑﺮای ﻧﻤﻮﻧﻪ ﻫﺎی
ﺑﺰرگ ﻧﺘﺎﯾﺞ از ﺣﺎﺻﻠﻪ از اﻟﮕﻮرﯾﺘﻢ ﻣﻐﻨﺎﻃﯿﺲ ﭼﻨﺪﻫﺪﻓﻪ ﭘﯿﺸﻨﻬﺎدی ﺑﺎ اﻟﮕﻮرﯾﺘﻢ ﺷﻨﺎﺧﺘﻪﺷﺪه ﭼﻨﺪﻫﺪﻓﻪ
ژﻧﺘﯿﮏ ﻣﻘﺎﯾﺴﻪ ﺷﺪه اﺳﺖ .ﺑﺮای ﻧﻤﻮﻧﻪﻫﺎی ﮐﻮﭼﮏ ،اﻟﮕﻮرﯾﺘﻢ ﭘﯿﺸﻨﻬﺎدی ﺑﺎ ﺟﻮابﻫﺎی روش
ﺑﺮﻧﺎﻣﻪرﯾﺰی ﺧﻄﯽ ﻋﺪد ﺻﺤﯿﺢ ﻣﻘﺎﯾﺴﻪ ﺷﺪه اﺳﺖ .ﻧﺘﺎﯾﺞ ﺣﺎﺻﻞ از آزﻣﺎﯾﺸﺎت ﻣﺤﺎﺳﺒﺎﺗﯽ ﺑﺮﺗﺮی اﻟﮕﻮرﯾﺘﻢ
ﭘﯿﺸﻨﻬﺎدی را ﻧﺸﺎن ﻣﯽدﻫﺪ .
ﮐﻠﻤﺎت ﮐﻠﯿﺪی :اﻧﺘﺨﺎب ﭘﻮرﺗﻔﻮی ﺳﺮﻣﺎﯾﻪﮔﺬاری ،ﺳﺮﻣﺎﯾﻪﮔﺬاری ﺑﺎﻧﮏ ،اﻗﺘﺼﺎد ﻣﻘﺎوﻣﺘﯽ  ،ﺑﻬﯿﻨﻪﺳﺎزی
ﭼﻨﺪﻫﺪﻓﻪ  ،اﻟﮕﻮرﯾﺘﻢ اﻟﮑﺘﺮوﻣﻐﻨﺎﻃﯿﺲ
ﻃﺒﻘﻪﺑﻨﺪی G11. C61 :JEL
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‡ داﻧﺸﮑﺪه ﻣﻬﻨﺪﺳﯽ ﻣﺎﻟﯽ ،داﻧﺸﮕﺎه ﻋﻠﻢ و ﻓﺮﻫﻨﮓ ،اﯾﺮان؛ sajjad@usc.ac.ir
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ﭼﺴﺒﻨﺪﮔﯽ ﻗﯿﻤﺖ ﻣﺴﮑﻦ و واﮐﻨﺶ ﻧﺎﻣﺘﻘﺎرن ﻗﯿﻤﺖ ﻣﺴﮑﻦ ﺑﻪ
ﺳﯿﺎﺳﺖ ﭘﻮﻟﯽ در اﯾﺮان
روحاﻟﻠﻪ زارع

*

ﺗﺎرﯾﺦ درﯾﺎﻓﺖ ۱ :ﻣﺮداد ۱۳۹۷

ﺗﺎرﯾﺦ ﭘﺬﯾﺮش ۱۳ :ﺷﻬﺮﯾﻮر ۱۳۹۷

اﯾﻦ ﻣﻘﺎﻟﻪ ﭼﺴﺒﻨﺪﮔﯽ رو ﺑﻪ ﭘﺎﯾﯿﻦ ﻗﯿﻤﺖ در ﺑﺎزار ﻣﺴﮑﻦ اﯾﺮان را ﻣﻮرد ﺑﺮرﺳﯽ ﻗﺮار ﻣﯽ دﻫﺪ و ﺑﺤﺚ
ﻣﯽﮐﻨﺪ ﮐﻪ آﯾﺎ اﯾﻦ وﯾﮋﮔﯽ ﺑﺎﻋﺚ اﯾﺠﺎد راﺑﻄﻪ ﻧﺎﻣﺘﻘﺎرن ﺑﯿﻦ ﻗﯿﻤﺖ ﻣﺴﮑﻦ و ﺳﯿﺎﺳﺖ ﭘﻮﻟﯽ ﺧﻮاﻫﺪ ﺷﺪ.
ﺑﺮای آزﻣﻮن ﭼﺴﺒﻨﺪﮔﯽ رو ﺑﻪ ﭘﺎﯾﯿﻦ ﻗﯿﻤﺖ ﻣﺴﮑﻦ ،ﻣﺪل  GARCHآﺳﺘﺎﻧﻪای ﻣﻮرد اﺳﺘﻔﺎده ﻗﺮار ﮔﺮﻓﺘﻪ
اﺳﺖ .ﺗﻌﺪﯾﻞ ﻧﺎﻣﺘﻘﺎرن ﺑﻪ ﺳﯿﺎﺳﺖ ﭘﻮﻟﯽ ﺑﺎ اﺳﺘﻔﺎده از ﻣﺪلﻫﺎی ﻫﻤﺠﻤﻌﯽ ﻧﺎﻣﺘﻘﺎرن و ﺗﺼﺤﯿﺢ ﺧﻄﺎی
ﻧﺎﻣﺘﻘﺎرن آزﻣﻮن ﺷﺪه اﺳﺖ .ﻧﺘﺎﯾﺞ ﺣﺎﮐﯽ از وﺟﻮد ﭼﺴﺒﻨﺪﮔﯽ ﻗﯿﻤﺖ ﻣﺴﮑﻦ در ﺑﺎزار ﻣﺴﮑﻦ اﯾﺮان
ﻣﯽﺑﺎﺷﺪ .ﻋﻼوه ﺑﺮ اﯾﻦ ،ﻗﯿﻤﺖ ﻣﺴﮑﻦ ﺑﻪ ﻃﻮر ﻧﺎﻣﺘﻘﺎرن ﻧﺴﺒﺖ ﺑﻪ ﺳﯿﺎﺳﺖ ﭘﻮﻟﯽ ﺗﻌﺪﯾﻞ ﺷﺪه اﺳﺖ ،ﺑﻪ
ﻃﻮری ﮐﻪ در واﮐﻨﺶ ﻧﺴﺒﺖ ﺑﻪ ﯾﮏ ﺳﯿﺎﺳﺖ ﭘﻮﻟﯽ اﻧﺒﺴﺎﻃﯽ ﻗﯿﻤﺖ ﻣﺴﮑﻦ اﻓﺰاﯾﺶ ﯾﺎﻓﺘﻪ اﺳﺖ ،در ﺣﺎﻟﯽ
ﮐﻪ در ﭘﺎﺳﺦ ﺑﻪ ﯾﮏ ﺳﯿﺎﺳﺖ ﭘﻮﻟﯽ اﻧﻘﺒﺎﺿﯽ ﻗﯿﻤﺖ ﻣﺴﮑﻦ ﺗﻐﯿﯿﺮ ﻧﮑﺮده اﺳﺖ .ﻧﺘﺎﯾﺞ ﺣﺎﮐﯽ از آن اﺳﺖ ﮐﻪ
ﻗﯿﻤﺖ ﻣﺴﮑﻦ در دورهﻫﺎی روﻧﻖ ﺑﯿﺶ از ﺣﺪ و در دورهﻫﺎی رﮐﻮد ﮐﻤﺘﺮ از ﺣﺪ واﮐﻨﺶ ﻧﺸﺎن داده اﺳﺖ
ﮐﻪ ﺗﺄﯾﯿﺪ ﮐﻨﻨﺪه ﭼﺴﺒﻨﺪﮔﯽ رو ﺑﻪ ﭘﺎﯾﯿﻦ ﻗﯿﻤﺖ ﻣﺴﮑﻦ در اﯾﺮان ﻣﯽﺑﺎﺷﺪ .از اﯾﻦرو ،دوﻟﺖ ﺑﺎﯾﺪ در ﻫﻨﮕﺎم
اﺟﺮای ﺳﯿﺎﺳﺖ ﻫﺎی ﻣﻨﺎﺳﺐ ﺑﺎزار ﻣﺴﮑﻦ ﺑﻪ ﺗﻌﺪﯾﻞ ﻧﺎﻣﺘﻘﺎرن ﻗﯿﻤﺖ ﻣﺴﮑﻦ ﻧﺴﺒﺖ ﺑﻪ ﺳﯿﺎﺳﺖ ﭘﻮﻟﯽ
ﺗﻮﺟﻪ ﻧﻤﺎﯾﺪ ﺗﺎ از اﯾﺠﺎد ﺣﺒﺎب و ﯾﺎ اﻓﺖ ﺷﺪﯾﺪ ﻗﯿﻤﺖ ﻣﺴﮑﻦ ﺟﻠﻮﮔﯿﺮی ﻧﻤﺎﯾﺪ.
ﮐﻠﻤﺎت ﮐﻠﯿﺪی :ﭼﺴﺒﻨﺪﮔﯽ رو ﺑﻪ ﭘﺎﯾﯿﻦ ،ﺑﺎزار ﻣﺴﮑﻦ ،ﺳﯿﺎﺳﺖ ﭘﻮﻟﯽ ،ﻣﺪل  GARCHآﺳﺘﺎﻧﻪای،
ﻣﺪل ﻫﻤﺠﻤﻌﯽ ،ﺗﺼﺤﯿﺢ ﺧﻄﺎی ﻧﺎﻣﺘﻘﺎرن
ﻃﺒﻘﻪﺑﻨﺪی C22, E52, R31 :JEL

* ﮔﺮوه اﻗﺘﺼﺎد ،واﺣﺪ ﺑﯿﻀﺎ ،داﻧﺸﮕﺎه آزاد اﺳﻼﻣﯽ ،ﺑﯿﻀﺎ ،اﯾﺮان؛ rz2380@yahoo.com
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اﺛﺮ ﻧﻮﺳﺎﻧﺎت ﻧﺮخ اﺳﻤﯽ ارز ﺑﺮ ﺗﻮﻟﯿﺪ در اﻗﺘﺼﺎد اﯾﺮان
ﮐﺎﻇﻢ ﯾﺎوری
ﺣﺴﯿﻦ ﺗﻮﮐﻠﯿﺎن
*

‡

ﺗﺎرﯾﺦ درﯾﺎﻓﺖ ۱۵ :ﻣﺮداد ۱۳۹۷

رﺿﺎ ﻧﺠﺎرزاده
§
ﻋﻠﯽ ﺑﻬﺎدر

†

ﺗﺎرﯾﺦ ﭘﺬﯾﺮش ۱۳ :ﺷﻬﺮﯾﻮر ۱۳۹۷

درﺟﻪ ﻧﻮﺳﺎﻧﺎت ﻧﺮخ ارز ﺑﺮ ﺷﺎﺧﺺﻫﺎی ﻋﻤﻠﮑﺮد ﺳﻄﺢ ﺑﻨﮕﺎه و ﻧﯿﺰ ﻋﻤﻠﮑﺮد اﻗﺘﺼﺎد ﮐﻼن ﻣﻮﺛﺮ اﺳﺖ .اﯾﻦ
ﻣﻘﺎﻟﻪ ﺑﺎ اﺳﺘﻔﺎده از ﯾﮏ اﻟﮕﻮی ﺧﻮدرﮔﺮﺳﯿﻮن ﺑﺮداری ﺳﺎﺧﺘﺎری ﺑﺎ ﻣﺘﻐﯿﺮﻫﺎی ﺑﺮونزا ﮐﻪ ﺑﺎ اﺳﺘﻔﺎده از
دادهﻫﺎی ﻓﺼﻞﻫﺎی ﺳﺎل ۱۳۶۹ﺗﺎ  ۱۳۹۳ﺗﺨﻤﯿﻦ زده ﺷﺪه اﺳﺖ ،اﺛﺮ ﻧﻮﺳﺎﻧﺎت ﻧﺮخ اﺳﻤﯽ ارز ﺑﺮ ﺗﻮﻟﯿﺪ
در اﻗﺘﺼﺎد اﯾﺮان را ﺑﺮرﺳﯽ ﻣﯽﮐﻨﺪ .ﺷﺒﯿﻪﺳﺎزیﻫﺎی ﭘﺎﺳﺦ⁃ﺿﺮﺑﻪ ﻧﺸﺎن ﻣﯽدﻫﺪ ﮐﻪ وﻗﻮع ﯾﮏ ﺗﮑﺎﻧﻪ ﻣﺜﺒﺖ
در ﻧﻮﺳﺎﻧﺎت ﻧﺮخ ارز )ﮐﻪ در ﻣﺘﻤﺎﯾﺰ ﺑﺎ ﻣﻌﯿﺎر ﻣﺮﺳﻮمِ ﻧﻮﺳﺎﻧﺎت ﺷﺮﻃﯽ  ،GARCHﺑﺎ ﺿﺮﯾﺐ ﺗﻐﯿﯿﺮات
ﻓﺼﻠﯽ ﻣﺤﺎﺳﺒﻪ ﺷﺪه ﺑﺮ اﺳﺎس دادهﻫﺎی روزاﻧﻪ ﻧﺮخ ارز اﻧﺪازهﮔﯿﺮی ﺷﺪه اﺳﺖ( ﺑﺎ اﻓﺖ ﺗﻮﻟﯿﺪ ﻫﻤﺮاه
اﺳﺖ .ﺑﺮرﺳﯽﻫﺎی اﯾﻦ ﻣﻘﺎﻟﻪ ﻧﺸﺎن ﻣﯽدﻫﺪ ﻧﺘﺎﯾﺞ اﻟﮕﻮ ﻧﺴﺒﺖ ﺑﻪ ﺗﻐﯿﯿﺮ ﺷﺎﺧﺺ ﺗﻮﻟﯿﺪ ﺣﺴﺎس ﻧﯿﺴﺖ.
ﻋﻼوه ﺑﺮ اﯾﻦ در اﯾﻦ ﻣﻘﺎﻟﻪ ﺗﺤﻠﯿﻞ ﺣﺴﺎﺳﯿﺖﻫﺎی ﻻزم ﺑﺮای ﺑﺮرﺳﯽ اﺛﺮﮔﺬاری ﺗﻐﯿﯿﺮ ﺗﺮﺗﯿﺐ ﻣﺘﻐﯿﺮﻫﺎ در
ﻣﺤﺪودﯾﺖﻫﺎی ﺷﻨﺎﺳﺎﯾﯽ ﺑﺮ ﻧﺘﺎﯾﺞ اﻧﺠﺎم ﺷﺪه اﺳﺖ ﮐﻪ اﯾﻦ ﺗﺤﻠﯿﻞ ﺣﺴﺎﺳﺖ ﻧﯿﺰ ﻧﺸﺎن ﻣﯽدﻫﺪ ﻧﺘﺎﯾﺞ
اﻟﮕﻮ ﻧﺴﺒﺖ ﺑﻪ ﺗﻐﯿﯿﺮ در ﻓﺮوض ﺷﻨﺎﺳﺎﯾﯽ ﺣﺴﺎس ﻧﯿﺴﺖ .ﻋﻼوه ﺑﺮ اﯾﻦ ﻧﺘﺎﯾﺞ اﻟﮕﻮ ﺣﺎﮐﯽ از آن اﺳﺖ ﮐﻪ
در دورهﻫﺎﯾﯽ ﮐﻪ ﻧﻮﺳﺎﻧﺎت ﻧﺮخ ارز اﻓﺰاﯾﺶ ﻣﯽﯾﺎﺑﺪ ﻧﺮخ ارز و ﻗﯿﻤﺖﻫﺎ ﺑﻪ ﺻﻮرت ﻣﻌﻨﺎدار اﻓﺰاﯾﺶ ﭘﯿﺪا
ﻣﯽﮐﻨﻨﺪ در ﺣﺎﻟﯽ ﮐﻪ در اﯾﻦ دورهﻫﺎ واردات ﮐﺎﻫﺶ ﻣﯽﯾﺎﺑﺪ.
ﮐﻠﻤﺎت ﮐﻠﯿﺪی :ﻧﺮخ ارز ،ﻧﻮﺳﺎن ﻧﺮخ ارز ،ﺗﻮﻟﯿﺪ
ﻃﺒﻘﻪﺑﻨﺪی E23, F31, F32, F41 :JEL

* داﻧﺸﮕﺎه ﺗﺮﺑﯿﺖ ﻣﺪرس  ،اﯾﺮان؛ ) kyavari@modares.ac.irﻧﻮﯾﺴﻨﺪه ﻣﺴﺌﻮل(
† داﻧﺸﮕﺎه ﺗﺮﺑﯿﺖ ﻣﺪرس  ،اﯾﺮان؛ najarzar@modares.ac.ir
‡ داﻧﺸﮕﺎه ﻋﻼﻣﻪ ﻃﺒﺎﻃﺒﺎﯾﯽ ،اﯾﺮان؛ tavakolianh@gmail.com
§ داﻧﺸﮕﺎه ﺗﺮﺑﯿﺖ ﻣﺪرس ،اﯾﺮان؛ ﭘﮋوﻫﺸﮑﺪه ﭘﻮﻟﯽ و ﺑﺎﻧﮑﯽ ،اﯾﺮان؛ alibahador67@gmail.com
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ارﺗﺒﺎط ﺑﯿﻦ ﺳﺎﺧﺘﺎر و ﻋﻤﻠﮑﺮد در ﺻﻨﻌﺖ ﺑﺎﻧﮑﺪاری اﯾﺮان
اﮐﺒﺮ ﻧﺠﺎﺣﯽ
ﻓﺮﻫﺎد ﺧﺪادﮐﺎﺷﯽ
*

‡

ﺗﺎرﯾﺦ درﯾﺎﻓﺖ ۴ :ﺗﯿﺮ ۱۳۹۷

ﯾﮕﺎﻧﻪ ﻣﻮﺳﻮی ﺟﻬﺮﻣﯽ
§
ﻏﻼمﻋﻠﯽ ﺣﺎﺟﯽ

†

ﺗﺎرﯾﺦ ﭘﺬﯾﺮش ۱۳ :ﺷﻬﺮﯾﻮر ۱۳۹۷

ﻫﺪف اﯾﻦ ﻣﻄﺎﻟﻌﻪ ﺑﺮرﺳﯽ راﺑﻄﻪ ﻋﻠﯽ ﺑﯿﻦ ﺳﺎﺧﺘﺎر و ﻋﻤﻠﮑﺮد در ﺻﻨﻌﺖ ﺑﺎﻧﮑﺪاری اﯾﺮان ﻣﯽﺑﺎﺷﺪ .ﺑﺪﯾﻦ
ﻣﻨﻈﻮر ،دادهﻫﺎ و اﻃﻼﻋﺎت ﺑﺎﻧﮏﻫﺎی دوﻟﺘﯽ و ﺧﺼﻮﺻﯽ در ﺑﯿﻦ ﺳﺎلﻫﺎی  ۱۳۷۵ ⁃۹۴و روشﻫﺎی
ﺧﻮد ﺗﻮﺿﯿﺤﯽ ﺑﺎ وﻗﻔﻪﻫﺎی ﺗﻮزﯾﻌﯽ ) (ARDLو آزﻣﻮن ﻋﻠﯿﺖ ﺗﻮدا⁃ﯾﺎﻣﺎﻣﻮﺗﻮ اﺳﺘﻔﺎده ﺷﺪه اﺳﺖ .روﻧﺪ
ﺷﺎﺧﺺ ﻫﺮﻓﯿﻨﺪال– ﻫﯿﺮﺷﻤﻦ) ،درﺟﻪ ﺗﻤﺮﮐﺰ ﺑﺎزار(  ،ﻧﺸﺎن ﻣﯽدﻫﺪ ﮐﻪ در ﻃﻮل دو دﻫﻪ اﺧﯿﺮ درﺟﻪ
ﺗﻤﺮﮐﺰ ﮐﺎﻫﺶ ﯾﺎﻓﺘﻪ و ﺑﻪ ﻋﺒﺎرﺗﯽ ﺳﺎﺧﺘﺎر ﺻﻨﻌﺖ ﺑﺎﻧﮑﺪاری از ﺷﺮاﯾﻂ اﻧﺤﺼﺎری ﺑﻪ ﺳﻤﺖ ﺑﺎزارﻫﺎی رﻗﺎﺑﺘﯽ
ﻧﺰدﯾﮏ ﺷﺪه اﺳﺖ .ﺑﺮای ﻣﺘﻐﯿﺮ ﻋﻤﻠﮑﺮد ﻧﯿﺰ از درﺟﻪ ﺳﻮدآوری و ﻧﺴﺒﺖ ﺳﻮد ﺧﺎﻟﺺ ﺑﻪ داراﯾﯽ )(ROA
اﺳﺘﻔﺎده ﺷﺪه اﺳﺖ .ﺑﺮ اﺳﺎس ﻧﺘﺎﯾﺞ ،درﺟﻪ ﺳﻮدآوری ﺑﺎﻧﮏﻫﺎ در ﻃﻮل ﺳﺎﻟﻬﺎی ﻣﺬﮐﻮر در ﺣﺎل اﻓﺰاﯾﺶ
ﺑﻮده اﺳﺖ .ﻧﺘﺎﯾﺞ ﺑﺮآورد روش ) ARDLآزﻣﻮن ﺑﺎﻧﺪ( و روش آزﻣﻮن ﻋﻠﯿﺖ ﺗﻮدا⁃ﯾﺎﻣﺎﻣﻮﺗﻮ ﻧﯿﺰ ﺑﯿﺎﻧﮕﺮ
اﯾﻦ اﺳﺖ ﮐﻪ در ﺻﻨﻌﺖ ﺑﺎﻧﮑﺪاری اﯾﺮان ﻫﻢ در ﮐﻮﺗﺎهﻣﺪت و ﻫﻢ ﺑﻠﻨﺪﻣﺪت ﯾﮏ راﺑﻄﻪ ﻋﻠﯽ ﯾﮏﻃﺮﻓﻪ از
ﻋﻤﻠﮑﺮد ﺑﻪ ﺳﺎﺧﺘﺎر وﺟﻮد دارد .ﺑﻪ ﻋﺒﺎرﺗﯽ ﻧﻈﺮﯾﻪ ﺳﺎﺧﺘﺎرﮔﺮاﯾﺎن در ﺻﻨﻌﺖ ﺑﺎﻧﮑﺪاری اﯾﺮان ﺗﺎﯾﯿﺪ ﻧﻤﯽﮔﺮدد
و ﻧﻈﺮﯾﻪ ﻣﮑﺘﺐ ﺷﯿﮑﺎﮔﻮ ﻣﺒﻨﯽ ﺑﺮ راﺑﻄﻪ ﻋﻠﯽ از ﻋﻤﻠﮑﺮد ﺑﻪ ﺳﺎﺧﺘﺎر را ﻧﻤﯽﺗﻮان رد ﻧﻤﻮد.
ﮐﻠﻤﺎت ﮐﻠﯿﺪی :ﺳﺎﺧﺘﺎر ﺑﺎزار ،ﺷﺎﺧﺺ ﻫﺮﻓﯿﻨﺪال – ﻫﯿﺮﺷﻤﻦ ،ﻋﻤﻠﮑﺮد  ،درﺟﻪ ﺳﻮدآوری،ARDL ،
آزﻣﻮن ﻋﻠﯿﺖ ﺗﻮدا⁃ﯾﺎﻣﺎﻣﻮﺗﻮ
ﻃﺒﻘﻪﺑﻨﺪی D22, G21, L13, L16, L22 :JEL

* داﻧﺸﮕﺎه آزاد اﺳﻼﻣﯽ اراک ،اﯾﺮان؛ najahi.akbar@gmail.com
† داﻧﺸﮑﺪه اﻗﺘﺼﺎد ،داﻧﺸﮕﺎه ﭘﯿﺎمﻧﻮر ﺗﻬﺮان ،اﯾﺮان؛ yeganehmj@gmail.com
‡ داﻧﺸﮑﺪه اﻗﺘﺼﺎد ،داﻧﺸﮕﺎه ﭘﯿﺎمﻧﻮر ﺗﻬﺮان ،اﯾﺮان؛ khodadad@pnu.ac.ir
§ داﻧﺸﮑﺪه اﻗﺘﺼﺎد و ﻣﺪﯾﺮﯾﺖ ،داﻧﺸﮕﺎه آزاد اراک ،اﯾﺮان؛ g-haji@iau-arak.ac.ir
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ﺑﺮرﺳﯽ ﺣﻘﻮﻗﯽ ﺗﻨﺰﯾﻞ اﻋﺘﺒﺎرات اﺳﻨﺎدی
ﻣﺤﻤﺪﺗﻘﯽ رﻓﯿﻌﯽ*

اﮐﺒﺮ ﺗﻤﯿﺰی
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†

اﻋﺘﺒﺎر اﺳﻨﺎدی ﯾﮏ ﺷﯿﻮه ﭘﺮداﺧﺖ ﺑﯿﻦاﻟﻤﻠﻠﯽ اﺳﺖ ﮐﻪ ﺑﻪ ﻣﻮﺟﺐ آن ﺑﺎﻧﮏ ﮔﺸﺎﯾﻨﺪه ﻣﺘﻌﻬﺪ ﻣﯽﮔﺮدد در
ﻣﻘﺎﺑﻞ اراﺋﻪ اﺳﻨﺎد ﻣﺸﺨﺼﯽ ﻣﻄﺎﺑﻖ ﺷﺮاﯾﻂ اﻋﺘﺒﺎر ،وﺟﻪ آن را ﺑﻪ ذﯾﻨﻔﻊ ﭘﺮداﺧﺖ ﻧﻤﺎﯾﺪ .ﺑﺎ ﺗﻮﺟﻪ ﺑﻪ ﺗﻌﻬﺪ
ﻣﺴﺘﻘﻞ و ﺑﺮﮔﺸﺖﻧﺎﭘﺬﯾﺮ ﺑﺎﻧﮏ ﺑﺮای ﭘﺮداﺧﺖ ﻣﺒﻠﻎ اﻋﺘﺒﺎر ،ﺗﻨﺰﯾﻞ اﻋﺘﺒﺎر اﺳﻨﺎدی ﺑﺎ ﻫﺪف ﺗﺎﻣﯿﻦ ﻣﺎﻟﯽ
ﮐﻮﺗﺎهﻣﺪت ﻓﺮوﺷﻨﺪه )ذﯾﻨﻔﻊ( رواج زﯾﺎدی ﯾﺎﻓﺘﻪ اﺳﺖ .در ﺗﻨﺰﯾﻞ اﻋﺘﺒﺎر اﺳﻨﺎدی ذﯾﻨﻔﻊ در ﻣﻘﺎﺑﻞ واﮔﺬاری
اﻋﺘﺒﺎر ،ﻣﺒﻠﻎ اﻋﺘﺒﺎر را ﻧﻘﺪاً )ﭘﺲ از ﮐﺴﺮ ﻧﺮخ ﺗﻨﺰﯾﻞ( ﺑﻪ دﺳﺖ ﻣﯽآورد .ﺣﺎل ،ﺳﻮال اﺻﻠﯽ اﯾﻦ اﺳﺖ ﮐﻪ
واﮔﺬاری ﺣﻘﻮق و ﻣﻨﺎﻓﻊ ﻧﺎﺷﯽ از اﻋﺘﺒﺎر اﺳﻨﺎدی در ﺑﺤﺚ ﺗﻨﺰﯾﻞ ﺑﻪ ﭼﻪ ﺷﮑﻠﯽ ﻗﺎﺑﻞ اﺟﺮاﺳﺖ و آﺛﺎر آن
ﭼﯿﺴﺖ؟ ﻟﺬا ،ﺿﻤﻦ ﺑﺮرﺳﯽ اﺷﮑﺎل ﻣﺨﺘﻠﻒ واﮔﺬاری ﺣﻘﻮق ﺑﺮ اﺳﺎس اﻋﺘﺒﺎرات اﺳﻨﺎدی ،ﺗﻨﺰﯾﻞ اﻋﺘﺒﺎرات
اﺳﻨﺎدی ﻗﺒﻮﻟﯽ و ﭘﺮداﺧﺖ ﻣﺪتدار ﺑﻪ ﻋﻨﻮان دو ﻧﻮع اﻋﺘﺒﺎر اﺳﻨﺎدی ﻣﻮﺟﻞ ﻣﻮرد ﺑﺮرﺳﯽ ﻗﺮار ﮔﺮﻓﺘﻪ اﺳﺖ.
ﻫﻤﭽﻨﯿﻦ ،ﯾﮑﯽ از ﻣﺴﺎﺋﻞ ﻣﻬﻢ در ﺑﺤﺚ ﺗﻨﺰﯾﻞ اﻋﺘﺒﺎرات اﺳﻨﺎدی اﯾﻦ اﺳﺖ ﮐﻪ ﭼﻨﺎﻧﭽﻪ ﺑﻌﺪ از ﺗﻨﺰﯾﻞ
اﻋﺘﺒﺎر و ﻗﺒﻞ از ﺳﺮرﺳﯿﺪ آن وﻗﻮع ﺗﻘﻠﺐ ﻣﻮﺛﺮ در اﻋﺘﺒﺎر اﺳﻨﺎدی اﺣﺮاز ﺷﻮد آﯾﺎ ﺑﺎﻧﮏ ﺗﻨﺰﯾﻞﮐﻨﻨﺪه ﻣﯽﺗﻮاﻧﺪ
ﺑﻪ ﺑﺎﻧﮏ ﮔﺸﺎﯾﻨﺪه ﯾﺎ ﺗﺎﯾﯿﺪﮐﻨﻨﺪه رﺟﻮع ﻧﻤﺎﯾﺪ ﯾﺎ ﺧﯿﺮ .ﺑﺮ اﺳﺎس ﺑﺮرﺳﯽﻫﺎی اﻧﺠﺎم ﺷﺪه ﭼﻨﯿﻦ ﻧﺘﯿﺠﻪﮔﯿﺮی
ﺷﺪه اﺳﺖ ﮐﻪ در ﺗﻨﺰﯾﻞ اﻋﺘﺒﺎر اﺳﻨﺎدی ﻣﻨﺎﺳﺐ-ﺗﺮﯾﻦ ﻗﺎﻟﺐ از ﻟﺤﺎظ واﮔﺬاری ﺣﻘﻮق و ﻧﯿﺰ ﮐﺎﻫﺶ رﯾﺴﮏ
ﺑﺎﻧﮏ ﺗﻨﺰﯾﻞﮐﻨﻨﺪه ،اﺳﺘﻔﺎده از ﺳﺎﺧﺘﺎر »ﻣﻌﺎﻣﻠﻪ« اﻋﺘﺒﺎر اﺳﻨﺎدی ﻣﯽﺑﺎﺷﺪ .اﻋﺘﺒﺎر اﺳﻨﺎدی ﻗﺒﻮﻟﯽ ﻧﯿﺰ ﺑﺎ
ﺗﻮﺟﻪ ﺑﻪ اﺳﺘﻔﺎده از ﺑﺮات ﺑﻪ ﻋﻨﻮان ﯾﮏ ﺳﻨﺪ ﻗﺎﺑﻞ اﻧﺘﻘﺎل در آن ،اﻣﮑﺎن ﻣﻨﺎﺳﺒﯽ ﺑﺮای ﺗﻨﺰﯾﻞ اﻋﺘﺒﺎر ﻓﺮاﻫﻢ
ﻣﯽ-ﮐﻨﺪ و ﺑﺎزار ﺛﺎﻧﻮﯾﻪ ﻣﻨﺎﺳﺒﯽ ﻧﯿﺰ ﺑﺮای آن ﺷﮑﻞ ﮔﺮﻓﺘﻪ اﺳﺖ.
ﮐﻠﻤﺎت ﮐﻠﯿﺪی :واﮔﺬاری ،ﻣﻌﺎﻣﻠﻪ ،ﻣﺪتدار ،ﻗﺒﻮﻟﯽ ،ﺗﻘﻠﺐ
ﻃﺒﻘﻪﺑﻨﺪی K22, G32 :JEL
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