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Abstract

The aim of this study is to examine the nonlinear effects of fiscal and monetary policies on
inflation during 1990:3 to 2013:1 based on threshold model. First lag of the liquidity growth is
recognized as threshold variable with threshold value estimated at 6.37 percent. In low liquidity
growth, the results indicate that inflation expectations and the lagged liquidity growth are the
most important determinants of inflation. In high liquidity growth, effects of the variables
including liquidity, development and con-current expenditure, exchange rate, budget deficit
and inflationary expectations are much stronger than low one. GDP and its lag in both regimes
are anti-inflationary as expected. Oil revenues have no inflationary effects in both regimes, so
it seems that the effect of oil shocks on inflation is captured by other variables such as exchange
rate and money growth. Based on results, it seems that liquidity growth can be considered as
the most important factor for regime change in the relationship between inflation and fiscal
and monetary policies in the economy. So if economy benefits from the low liquidity regime, it
can prevent the inflationary effects of variables like government expenditure or exchange rate
and use the opportunity to control inflation expectations. It is recommendable, in low liquidity
regime to use fiscal, monetary and exchange rate policies to stimulate production and real
sector with low inflationary effects.
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1. Introduction

Iran has suffered from high inflation for more than three decades, but the need
to reduce it to a single digit level has become compelling in recent years. Since
inflation has a significant effect on the welfare of people and important
macroeconomic variables, it demands proper and compatible fiscal and
monetary policies. In this context, understanding the determinants of inflation
can assist authorities in designing proper policies.

Over the last forty years, the Iranian economy has experienced several
events of critical importance, including the 1979 revolution, the 198088 war
with Iraq, the 1993 balance of payments crisis, restrictive economic sanctions
over the last decade and continuous budget deficit; the relationship between
inflation and real and nominal variables is expected to be prone to these
shocks. Inflation, which suffered from sudden bursts following these episodes,
has been moderately high on average since 1970 (18 percent)' and has been
generally associated with high and persistent money growth.

The literature about inflation indicates that the economists have spent
plenty of time to understand the reasons that cause inflation. The economists
have succeeded to pile up rich literature about the sources of the inflation. But,
until now the relation between inflation and other macroeconomic variables
such as the government expenditures or oil revenues and their stability against
economic shocks have been debatable. Government expenditures depend on
the economic situation and changes. According to the Keynesian view, the
government needs to spend in order to achieve stability in the economy,
stimulate or increase productivity and investment. However, according to the
neo-Classical economists, increase in government spending could result in
high inflation outcomes given the full-employment assumption (Olayungbo,
2013). In general, fiscal policy in many countries faces with many problems
which includes, tax collection difficulties, institutional inadequacy, problems
related to access to foreign investments, and issuing money to finance public
expenditures which in turn causes inflation. Therefore, government
expenditures may stimulate the real sector but in the meantime may have
inflationary intensifications (Georgantopoulos & Tsamis, 2010).

Monetary policy can be well-defined by the procedure in which the
government or central bank changes money supply and interest rate, so as to

1. Central bank of Iran.
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accomplish an arrangement of goals aiming at stabilization of the economy.
Ball, Mankiw and Romer (1988) have argued that changes in monetary policy
may lead to changes in the frequency of price adjustment, and thus changes in
the parameters of the price-adjustment processes taken as structural changes
here. In particular, they argue that the lower and more stable inflation that has
marked the post-1982 period is likely to lead to less-frequent price adjustment.

The remainder of this paper is organized as follows: Section two and three
review the theoretical and empirical literature on inflation and fiscal
and monetary policies respectively. Section four discusses the methodology.
Section five is dedicated to data and the empirical findings reported
in this paper. Finally, section six presents a summary of the main
conclusions.

2. Empirical Evidence

It is commonly supposed in public and academic discourse that inflation and
big government are related. Both in the context of developed and developing
countries, there have been extensive theoretical and empirical research to date
that attempt to focus on the relationship between inflation and fiscal and
monetary policies. This section presents a brief review.

Han & Mulligan (2002) investigated the relationship between inflation
and the size of government. They found that inflation is significantly and
positively related to the size of government mainly when periods of war and
peace are compared. Also they show a weak positive time series correlation
between inflation and the size of government and a negative cross-country
correlation of inflation with non-defense spending.

Catdo and Terrones (2005) demonstrate that the limited success of
empirical studies in explaining this issue is probably because of the failure to
take into account the non-linearity of the correlation between fiscal deficit and
inflation. Their analysis, in which the fiscal deficit is scaled by narrow money
to introduce a non-linearity to the model, finds that there is a strong link
between fiscal deficits and inflation even in moderately high inflation
countries.

Ezirim et al. (2008) studies the relationship between public expenditure
growth and inflation in the U.S using the co-integration analysis and Granger
Causality Model applied to time series annual data from 1970 — 2002. The
results indicate that public expenditure and inflation have a long-run
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equilibrium relation between them. Inflation significantly influences public
expenditure decisions in the U.S. Public expenditure growth aggravated
inflationary pressures in the country, whereas reduction in public expenditure
tends to reduce inflation.

Mohammad et al. (2009) try to find out long-run relationship among Mz,
inflation, government expenditure impact and economic growth in case of
Pakistan. For this purpose they have used Johnson co-integration and Granger
causality test to find out long-run association and causality. They found a
negative relation between public expenditure and inflation. They attempted to
explain that most public expenditure is non-development and inflation is due
to adverse supply shock (cost push inflation) in case of Pakistan.

Pekarski (2010) analyzes budget deficits and inflation in inflationary
economies. The main finding is that recurrent outbursts of extreme inflation
in these economies can be explicitly explained by the hysteresis effect
associated with the action of two mechanisms: the arithmetic of the wrong
side of the ITLC and the Patinkin effect. Another finding is that changes in
different items of the budget balance sheet may have very different effects on
inflation (apart from their different effects on the real economy).

Using a time-series approach, Magazzino (2011) examines the nexus
between public expenditure and inflation for the Mediterranean countries
during 1970-2009. He found a long-run relationship between the growth of
public expenditure and inflation for some countries. Furthermore, Granger
causality test results show a short-run evidence of a directional and
bidirectional relationship from expenditure to inflation for all countries.

Trupkin (2011) also uses a PSTR model with fixed effects to investigate
the non-linearity in the inflation—growth nexus among 120 countries for the
period 1950-2007. Their results depict a threshold level of 19.1% for non-
industrialized countries and a high speed of transition from low to high
inflation regimes.

Token, Mignon and Villavicencio (2011) also rely on a PSTR! model to
investigate the non-linearities in the inflation—growth relationship among 44
countries covering the period 1961-2007.Results declared a threshold level of
19.6% for lower—middle and low-income countries.

1. Panel smooth transition regression.
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Surjaningsih et al. (2012) examine the impact of fiscal policy on output
and inflation in Indonesia. VECM' was applied over quarterly data, covering
the period 1990 to 2009. Empirical results showed that government spending
is more effective to stimulate economic growth especially in times of
recession, compared to taxation policies. While the increase in government
spending causes a decrease in inflation, tax increases lead to higher inflation.

Olayungbo (2013) examines asymmetric causal relationship between
government spending and inflation in Nigeria from 1970 to 2010. The
asymmetry causality test shows that a unidirectional causality exists from
negative government expenditure changes (low or contractionary government
spending) to positive inflation changes (high inflation) in the VAR ?
model. The finding implies that inflationary pressure in Nigeria is state
dependent, that is high inflation is caused by low or contractionary
government spending.

Seleteng et al. (2013) used panel data for the period 1980-2008 to examine
the inflation—growth nexus in the Southern African Development Community
(SADC) region and to endogenously determine the threshold level of inflation.
To deal with problems of endogeneity and heterogeneity, they used the Panel
Smooth Transition Regression (PSTR) method developed by Gonzélez et al
(2005) to examine the non-linearity in the inflation—growth nexus. This
technique further estimates the smoothness of the transition from a low
inflation to a high inflation regime. The findings revealed a threshold level of
18.9%, above which inflation is detrimental to economic growth in the
SADC region.

There are many studies discussing the impact of macroeconomic variables
on Inflation in Iran. Table below presents a brief review about
the linear and nonlinear studies discussing the determinants of inflation
in Iran.

1. Vector Error Correction Model.
2. Vector Autoregression.
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Table 1. Empirical evidence in Iran
Researcher | Model | Period | Results
Linear studies
Mohammadi and ARFIMA- Monthly 1990- :]r;fr:?;'tg;é:]n;f'iigeﬁa:: a
Talebi (2010) GARCH 2005 | y
ong-term memory.
Liquidity, Velocity of
. ) money and real sector
E:rr']s,rhami ?2(?10) model P S;ggterly 1988 fluctuations are the most
important determinant of
inflationary periods.
Liquidity, production,
Monthly 1998- effective exchange rate
Bonato (2007) VECM 2005 have a great impact on
inflation.
Monetary variables have a
. . great impact on inflation,
I(_Zlgoag\)d Adedeji Co-integration | Annual 1959-1996 | but exchange rate is

weaker than monetary
variables.

Nonlinear studies

Impact of inflation,
government expenditures

. Quarterly 1990- and investment on
Falahi etal (2011) | STR 2008 g economic growth depends
on the regime that
variables stand.
.. GARCH, Inflation has a nonlinear
(Kztg)cid;lvem etal TARCH, %Ol?)thly 1990- behavior in Iranian
ARMA. ANN economy.
Inflations is affected by
. macroeconomic variables
sthzéﬁﬂuéggi) MS Annual 1976-2010 | in three regimes and
coefficients depend on the
standing regime.
Liquidity growth is the
most important
Mehrara et al. STR Quarterly 1990- determinant of inflation in
(2016) 2012 both regimes, of which

liquidity growth is the
threshold variable.

1. Markov-switching
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3. Inflation Evolutions in Iran

Iranian economy has experienced a new phase of inflation since 1970s, in a
way that it witnessed double-digit inflation in most years. In this section we
briefly explain the evolutions of inflation and its causes in Iran. Inflation rate
and its causes during 1972-2012 are summarized in Table 2.

Table 2. Inflation Evolution

_Tlme . Av_erage Probable causes of inflation
interval inflation rate
1972-1980 13.29 Increase of monetary base, caused by increase in oil

revenues and central bank’s foreign assets.

Turbulences of revolution and war and increase of
1981 23.9 monetary base caused by government’s budget deficit and
disturbances due to the distribution system.

Rise in oil export, stabilization of political and economic

1981-85 6.9 system, increase of imports, food and necessary goods
rationing.
Decline in oil price; increase of liquidity caused by severe
1986-1988 24.8 budget deficit and borrowing from the central bank,
decrease of GDP.

17.4-percent inflation rate of 1989 with implementation of
exchange rate adjustment and reducing the budget deficit
1989-90 9 and finally reducing liquidity to 19.5%, increase of
imports and national production in 1989 brought about the
reduction of inflationary pressures.

The rise in wages, liberation of exchange rate and prices
which were to the detriment of the money, expansionary
policies, liberalization of imports and cancellation of
money agreement and the maximum credits given, which
led to the high inflationary expectations and brought about
the inflation rate of 24.3 percent in 1992.

On one hand, the liberalization during 1989-92 paved the
way for the increase in cash flow and inflation in coming
1992-94 229 years after 1993 and on the other, with decreased exchange
rate and the supply of capital and intermediary goods and
the decrease in supply, the inflation rate increased.

The coincidence of devaluation of Rial and increasing of
1995 49.4 inflation rate and the inflationary expectation related to
fluctuations in the money market.

The policy of stabilizing the foreign exchange, forced
control of prices, limiting imports and controlling exports.
The decrease in cash flow and consequently, decreasing
total demand, stabilizing foreign exchange rate and prices.

1991 20.7

1996 23.2

1997 17.2
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. Time . Avgrage Probable causes of inflation
interval inflation rate
1998 18.1 The decrease_ ip income and increasing in cash flow and a 17,000
b budget deficit.
1999 20.1 The increase in oil prices and budget deficit.
Economic stability and public trust toward it, improved bills of
2000 12.6 . ) L
payment, non-expansionary fiscal and monetary policies.
The stability of policies and gradual movement toward unifying
2001 114 the foreign exchange rate, decreasing prices and increasing
exports.
Growth of cash flow, unification of foreign exchange rate,
2001 15.8 increasing the prices of main goods, gasoline and state-supplied
goods.
Unstable policy of controlling prices, the mismanagement of
2003-4 1545 oligopoly and great firms, etc.
The increase in imported consumer goods, stabilizing prices, the
2005 13.3 rise of hiring prices of houses due to the recession of housing
market, the decrease of effective rate of tariffs, etc.
Structural constraints such as much dependence on oil revenues,
2006 15.2 !nflationa_ry expecta_tions, aggregate .cash flovy, _and finally, t'he
' increase in the prices of production coefficients and price
elasticity of products.
Increasing oil revenues and government spending, liquidity
2007-2008 14.8 growth due to the increase in foreign assets, Import of consumer
goods.
2009-2010 12.01 The global recession, tighteni_n_g policies, housing market
downturn and exchange rate stability.
Flare-up of inflation expectations due to sanctions, negative shock
2011-2012 31.9 of aggressive supply, exchange rate shock, increase of transaction

costs in foreign trade

Source: Central Bank of Islamic Republic of Iran.

50 o

30 o

20 +

Figure 1, Inflation Trend Over 1971- 2014

Source: Central Bank of Islamic Republic of Iran.
Figure (1) shows the inflation trend over 1971-2014.
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4. Literature Review

Two main views of inflation can be identified in the literature. The
conventional view, which is based upon the quantity theory of money,
assumes that ‘inflation is always and everywhere a monetary phenomenon’
(Friedman 1968). Monetarists therefore argue that controlling inflation comes
mainly under the purview of the monetary authority. This concept is then
confronted by the proponents of the fiscal theory of inflation, who suggest that
inflation is determined, at least partially, by budgetary policies of the fiscal
authority and they argue that long-run price stability is not fully in the purview
of the monetary authority.

The fiscal theory of inflation has two main versions. The first version is
based on ‘unpleasant monetarist arithmetic’, a seminal paper by Sargent and
Wallace (1981), who argued that the rate of inflation is dependent upon the
coordination between monetary and fiscal authorities. Using two coordination
strategies, they theoretically explain that even when the money base and price
level are closely connected, as in the monetarist approach, the monetary
authority’s control over inflation is limited under certain conditions. In an
event when the monetary authority is dominant, it is free to set monetary
targets for the current and future periods. In this way, the monetary authority
decides the seigniorage income that can be provided to the government and it
is up to the fiscal authority to balance the remainder of its budget using bond
sales to the public. Sargent and Wallace (1981) argue that, in this coordination
scheme, inflation is completely under the control of the monetary authority.
In contrast, when the fiscal authority is dominant it sets the current and future
budget balances and determines the amount of seigniorage income required
from the monetary authority. Therefore under the second coordination
scheme, the monetary authority may not only create extra money but also
additional inflation, which in turn, weakens its control over price stability.
Therefore, this version does not deny that the immediate cause of inflation is
money growth, yet it puts forward the importance of the fiscal authority in
controlling inflation. In the literature, this version is named as the weak-form
of fiscal theory (Carlstrom and Fuerst 2000) and is accepted largely as the
correct way of interpreting the fiscal-monetary interrelations in the
determination of inflation.

The second version of the fiscal theory of inflation, also called the strong-
form of fiscal theory, as in Carlstrom and Fuerst (2000), is introduced by the
work of Leeper (1991), Sims (1994), and Woodford (1994, 1995). The main
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message of these studies is that the price level is determined merely by fiscal
variables i.e. government debt, present and future revenue and spending plans,
and monetary factors play no role in price determination. Price levels adjust
to ensure the government’s inter-temporal budget constraint and the
adjustment is driven by individuals’ wealth effect. Basically, the strong form
fiscal theory argues for non-Ricardian equivalence and, as a result, when there
is a fiscal deficit, individuals consider it to be increasing their wealth. This, in
turn, raises aggregate demand thereby creating inflation and leaving no role
for the monetary authority. In contrast, the Ricardian equivalence hypothesis
proposed by Barro (1989) postulates that an increase in budget deficit does
not affect aggregate demand, interest rate or price level. However, the
identification of Ricardian and non-Ricardian fiscal behavior empirically is
far more complex and, therefore, the strong-form of fiscal theory is still looked
at skeptically.

4.1. Fiscal policy and inflation

According to Alseina and Tabelleini (1987), Barro and Gordon (1983),
inflation is a document which proves that the government failed to fulfill its
credit obligations. So these governments use inflation to benefit from the price
spike. Depending on the circumstances of the sudden inflation, governments
can temporarily gain profit. In this case, inflation becomes a regular
instrument for government in the absence of financial commitments.

Turroni was the first economist who studied the relationship between
budget deficits and inflation. He came to the conclusion that the relationship
between deficits and inflation could be negative. Patinkin showed how the
pressure, including political interests, can be helpful to decrease the
differences in nominal spending of revenues by using inflation. In other
words, he believes that when government expenditure is larger than revenues,
borrowing from the central bank to finance can be requested. This action
increases the rate of inflation and thus reduces the real expenditure of
government. The negative impact of inflation on the real costs of government
is known as Patinkin effect.

About the role and effect of inflation on tax revenues, Tanzi discussed for
the first time that inflation reduces the real value of tax revenues (Tanzi, 1987).
He believes that inflation may reduce the real tax revenues due to the delay in
tax payments which is a common phenomenon in developing countries. This
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process may lead to a greater deficit which is known as a Tanzi effect in
economic literature.

Tanzi and Patinkin effects showed themselves in countries with inflation
experience. Their intensity will be different depending on economic
conditions. The Tanzi effect from income and Patinkin effect from the
expenditure impress the deficit.

However, the inflation led to a decrease in the real value of government
spending in the next period. So this decrease forces the government to
compensate for its cost value, by increasing nominal expenditure in the next
period. But increase in expenditure will increase the budget deficit and repeat
the above process. So the increase in government expenditure (deficit) and the
general level of prices, a cause and effect relationship is established
(Piontkivsky, 2001).

4.2. Is a persistent fiscal deficit inflationary?

Empirical studies on this issue have produced mixed results. Some studies that
build on Sargent and Wallace (1981) provide evidence in support of the
hypothesis that fiscal deficits are inflationary. Most of these studies find a
strong correlation only in high inflation countries or during high inflationary
periods (de Hann and Zelhorst 1990, Edwards and Tabellini 1991, Fischer, et
al., 2002). There are some other studies that have built on the Ricardian
equivalence hypothesis (Barro 1989) and have found either no correlation or
only a weak correlation between fiscal deficits and inflation (Niskanen 1978,
McMuillin and Beard 1982, Ahking and Miller 1985, Landon and Reid 1990).

In general, irrespective of the theoretical camp they belong to, most
empirical studies find that there is either a strong link between fiscal deficits
and inflation during high inflationary episodes or there is a negligible or weak
link between the two, even though such link is well defined by the theory. The
dilemma between theoretical and empirical evidence gives rise to another
strand of literature, which attempts to explain this puzzle. Buffie (1999)
addresses this issue and argues that the public sector wage cycle effect
underlies the weak correlation between fiscal deficits and inflation rate.
Therefore, to preserve the link between fiscal deficit and inflation, it is
necessary to factor out the public sector wage cycle effect (Jha 2001).
However, empirical evidence on this hypothesis is scarce.
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4.3. Monetary policy and inflation

Although the support for the flexible inflation targeting framework is not
weakened by the lessons from the financial crisis, they do suggest the details
of how flexible inflation targeting is conducted and what flexibility means
need to be rethought. We first look at two possible basic modifications to the
flexible inflation targeting framework, the choice of the level of the inflation
target and whether some form of price level targeting would produce better
economic outcomes.

e Level of the Inflation Target

Since the financial crisis has shown that the zero-lower-bound problem can be
more serious than previously thought, there is a question of whether the
optimal level of the inflation rate for a central bank target would be higher
than the typical value of around the 2% level. With a higher inflation target,
the real interest rate can be driven down to lower levels in the face of adverse
aggregate demand shocks. For example, Blanchard, Dell Ariccia and Mauro
(2010) have suggested that the inflation target might be raised from the 2% to
the 4% level. With expectations of inflation anchored to this target, by
lowering the nominal interest rate to zero, the real interest rate could
be lowered as low as negative 4%, rather than negative 2% with the 2%
inflation target.

e Price Level Targeting

Although the commitment to a strong nominal anchor for countries which
have an independent monetary policy has taken the form of a target for
inflation, an alternative is to target a price level path instead. Theoretical
research starting in the late 1990s (e.g., Svensson, 1999, Woodford, 2002,
Ditmar, Gavin and Prescott, 1999, 2000, and WVestin, 2000, 2006)
demonstrated that a price-level target produces less output variance than an
inflation target. Indeed, as expressed by Woodford (2003), a price level target
makes policy history dependent and this produces improved economic
outcomes. The reasoning is straightforward. A negative demand shock that
results in a lower price level will require monetary policy to try to raise the
price level back to its target path and this will mean that inflation will be
expected to rise in the short run above the long-run inflation target embedded
in the price-level target path. The rise in expected inflation will then lower the
real interest rate, thereby stimulating aggregate demand and economic
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activity. Hence, a price-level target is an automatic stabilizer: A negative
demand shock leads to stabilizing expectations that in turn, stabilize the
economy. This mechanism is even more effective when the negative demand
shock is so large that the zero lower bound on nominal interest rates becomes
binding, as Eggertsson and Woodford (2003) point out.

Friedman (1981) points out that if government expenditure is provided by
the increase of taxes or selling bonds to the public, inflation would take effect
from government expenditure. Both methods of financing, would replace
government spending rather than private sector spending. The effect of such
financing is that interest rate increases and incentives for private sector
investment and saving will be reduced.

Based on a dynamic system analysis, the relationship between current
spending, deficit, money supply and inflation can be explained. If government
expenditure increases, this increase makes the budget situation worse and
leads to deficit. On the other hand, increasing government debt to central bank
(as a source of monetary base) will bring increase in monetary base, and will
lead to increase money supply. However, regarding the positive relationship
between the general level of prices and liquidity, increasing the money supply
will lead to an increase in inflation.

4.4. The macro economy is highly nonlinear

Since economic downturns typically result in even greater uncertainty about
asset values, such episodes may involve an adverse feedback loop whereby
financial disruptions cause investment and consumer spending to decline,
which, in turn, causes economic activity to contract. Such contraction then
increases uncertainty about the value of assets, and, as a result, the financial
disruption worsens. In turn, this development causes economic activity to
contract further in a perverse cycle.

Deterioration of balance sheets during a recession can also intensify
problems of adverse selection and moral hazard because it removes an
important channel through which information asymmetries are mitigated (the
use of collateral). If a borrower defaults on a loan backed by collateral, the
effects of the adverse selection problem are less severe because the lender can
take title to the collateral and thus make up for the loss. In addition, the threat
of losing the collateral gives the borrower more incentives not to take
unmanageable risks that might ultimately lead to a default, and it thus reduces
the moral hazard problem. These mechanisms work only as long as the
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collateral is of sufficient quality; during macroeconomic downturns, the value
of collateral may fall, problems of adverse selection and moral hazard again
become central, and lenders become much less willing to lend. Again, these
events can result in an adverse feedback loop.

The role of nonlinearities in the macro economy when there is a financial
disruption implies an important flaw in the theory of optimal monetary policy
that was in general use prior to the crisis: the theory of optimal monetary
policy was based on the assumption that the macro economy can be described
by linear dynamic equations. The financial crisis of 2007-2009 demonstrates
that although the linear-quadratic framework may provide a reasonable
approximation to how optimal monetary policy operates under fairly normal
circumstances, this approach will not be adequate for thinking about monetary
policy when financial disruptions hit the economy. Furthermore, the use of a
quadratic objective function does not reflect the extent to which most
individuals have strong preferences for minimizing the incidence of worst case
scenarios, such as the one we have just experienced. Therefore, considering
that the central bank’s ultimate goal is the maximization of public welfare, the
design of monetary policy would reflect the public’s preferences, especially
with respect to avoiding particularly adverse economic outcomes.

Most of the quantitative studies of optimal monetary policy have also
assumed that the shocks hitting the economy have a time-invariant Gaussian
distribution, that is, a classical bell curve with symmetric and well-behaved
tails. In reality, however, the distribution of shocks shitting the economy is
more complex. In some instances, the uncertainty facing the economy is
clearly skewed in one direction or another; again, this is likely when there are
significant financial disruptions. In addition, as we have seen in the recent
crisis, the shocks hitting the economy may exhibit excess kurtosis, that is, tail
risk, because the probability of relatively large negative disturbances is higher
than would be implied by a Gaussian distribution.

5. Methodology and Data

Economic relationships may be frequently subject to structural change or
switching regimes. The notion of the regime switch implies a sudden or abrupt
change. To handle this, Threshold Regressions (TR) models have recently
been developed. Due to the important issues of unknown structural breakpoint
and asymmetric behavior of variables in different regimes, econometricians
recognized that in addition to time, other variables may cause structural
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changes that is called “Threshold Variable”. Indeed, in the context of time-
series, each variable can be potentially selected as threshold variable that
cause structural changes (Enders, 2006). In TR model introduced by Tang
(1978), Tang & Lim (1980), the coefficients are not constant and change
according to the situation of threshold variable. In this model, structural breaks
endogenously are determined by data and model and there is no need to enter
dummy variables based on known structural breakpoint. In this study we use
a two regime TR model as follows:

k
_ 1 E 1 .
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in which y, or dependent variable is inflation and the x;; stands for
explanatory variables as determinants of inflation. z is threshold variable and
c indicates threshold value. The threshold and explanatory variables can
include the lag of dependent or explanatory variables. Table 3 below defines
the variables used in this model:

Table 3. Definition of Variables

Variable Definition

Inf. Inflation (dependent variable)

Lig. Liquidity

Qil Oil Revenue

GDP GDP

BD Budget deficit (% of GDP)

Dev Government Development Expenditure

Cur Government Con-Current Expenditure

Ex Exchange Rate (3$)
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The data are quarterly over the period 1990:1 — 2013:4. The source of data
is the Central Bank of Iran. Before estimating any econometric relationship,
the time series properties of the data must be investigated. We used Phillips-
Perron (1988) or PP test to specify the order of variables integration. Table 4
report the results of the unit root tests on variables. The findings suggest that
all the variables are stationary in the first difference log.

Table 4. Unit-Root Tests

Variable Critical value PP Type Decision
Inf. -3.50 -5.95 Level 1(0)
dlog(Liqg.) -3.50 -14.99 Growth 1(0)
dlog(Oil) -3.50 -10.10 Growth 1(0)
dlog(GDP) -3.50 -19.08 Growth 1(0)
dlog(Dev) -3.50 -13.01 Growth 1(0)
dlog(BD) -3.50 -5.98 Growth 1(0)
dlog(Cur) -3.50 -13.36 Growth 1(0)
dlog(Ex) -3.50 -5.96 Growth 1(0)

Source: Authors’ calculations.

The inflation equation in the first log differenced may be miss-specified if
there is long run relationship between variables in levels. Indeed, inspired by
the economic theories such as money demand, we expect that there is one long
run relationship or co-integration among the non-stationary variables: price,
liquidity, GDP and possibly exchange rate (all in log level). We use the Trace
and Max-Eigenvalue test to examine the existence of co-integration based on
Maximum Likelihood estimator (Hamilton, 1994). As Table 5 indicates, the
co-integration among the four non-stationary variables (Price, GDP, Liquidity
and Exchange rate) is accepted. In other words, there is one co-integrated
vector according to the Max- Eigenvalue and Trace test at the 0.05 level.

Results of the long-run relationship estimation show that as expected
liquidity and exchange rate have positive effects on price, while GDP enters
with a negative coefficient. Base on the Granger’s theorem, a long-run
equilibrium relationship implies an error correction model. Indeed we enter
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the deviation of price from the equilibrium or long run one as error correction
or (ecm)(logp — logp *) in inflation equation. In other words, inflation
should react to inequilibrium in prices to ensure the long-run relationship
between non-stationary variables.

Table 5. The Results of Co-integration Test

Included variables: log(GDP) dog(p) dog(ex) <og(liq)
Fixed variable: constant
Unrestricted Co-integration Rank Test (Trace) Unrestricted Co-integration Rank Test
(Maximum Eigenvalue)
Critical . Critical .
vatie | Ao | Sosmmption | bypotness | % | A | ossumption | nypothsis
(95%) p yp (95%) p yp
47.85 62.29 r=1 r=20 27.58 35.28 r=1 r=0
29.79 27.01 r>2 r<1 21.13 17.93 r=2 r<i
15.49 9.07 r=3 r<2 14.26 6.23 r=3 r<2
Co-integrated vector

log(p) | log(ex) log(GDP) log(lig)

ecm[log(p) — log(p %)] 1.00 1.37 -0.37 0.95
(17.23) (6.29) (12.09)

Source: Authors’ calculations.

6. Empirical Results

We first test for structural change in inflation equation. As it is indicated in
table 6, the null hypothesis of no breaks is rejected against one unknown break
point based on F statistics. The first lag of growth of liquidity dlog[lig(-1)] is
selected as threshold variable which causes the structural changes or regime
switching in threshold regression.

Table 6. Threshold Specifications

Number of F-statistic Scale_)d .F' Critical value
breaks statistic
Owvs. 1* 7.89 55.26 21.78
1vs.2 3.35 23.48 24.17

Source: Authors’ calculations.
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Table 7. Estimation Results

Variable | Coefficient | Prob.
Dlog[Liq(-1)]< 0.063 low regime
Constant -0.008*** 0.00
dlog(Cur) 0.06*** 0.00
dlog(Dev) 0.00 0.55
dlog(Liq) 0.11 0.35
dlog(GDP) -0.13%** 0.00
Dlog[Inf(-1)] 0.83*** 0.00
dlog(BD) 0.00*** 0.00
Dlog[BD(-1)] 0.07*** 0.00
Dlog[Liqg(-1)] 0.32** 0.03
dlog(Ex) 0.03*** 0.00
dlog(Qil) 0.02%** 0.00
ECM(-1) -0.08 0.38
Dlog[Liq(-1)]>0.063 high regime
Constant 0.009*** 0.00
dlog(Cur) 0.10*** 0.00
dlog(Dev) 0.16*** 0.00
dlog(Liq) 1.03*** 0.00
dlog(GDP) -0.24%** 0.00
Dlog[Inf(-1)] 0.99%** 0.00
dlog(BD) 0.12%** 0.00
Dlog[BD(-1)] 0.07*** 0.00
Dlog[Lig(-1)] 0.92*** 0.00
dlog(Qil) 0.0013*** 0.00
dlog(Ex) 0.19%** 0.00
ECM(-1)’ -0.42%** 0.00
Test statistics
_ 2 F =13.56, Prob.=
DW = 2.09 R“ = 098 0.0000
AIC = —6.48 SC = —-6.09 HQC = —6.21

*** Significance at 99 percent **Significance at 95 percent,* Significance at 90 percent.

Source: Authors’ calculations.

1. ECM=Error Correction Model.
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The threshold value is estimated 6.37% (25.48% per year). In other words,
when [dlog(Lig(-1)] passes 6.37%(quarterly) as threshold value, coefficients
of model go under the structural changes. Although it was expected that oil
revenues play an important role in Iran's structural changes, this study
indicates that monetary policy stand is the most important variable in regime
switching. The results of the estimation are given in Table 7.

Table 8 shows the estimated equations in explicit form.

Table 8. Equations

Dlog[Liqg(-1)] < 0.063 low regime

Inf, = —0.008 + 0.32dlog(Liq,_1) + 0.06dlog(Cur,) — 0.13dlog(Gdp,)
+ 0.07dlog(BD;_q + 0.83dlog(Inf;_,)

+ 0.02dlog(0il,) + 0.03dlog(EX,)

Dlog[Liq(-1)]>0.063 high regime

Inf, = 0.009 + 1.03dlog(Liq,) + 0.92dlog(Liq,_,) + 0.10dlog(Cur,) +
0.16dlog(Dev,) — 0.24dlog(Gdp,) + 0.07dlog(BD,_4) +
0.12dlog(BD,) + 0.99dlog(Inf,_,) + 0.001dlog(0il,) +

0.19dlog(EX,;) — 0.42ECM(-1)

Source: Authors’ Calculation.

Since the variables are in terms of growth rates, the coefficients show
short-term effects. The coefficients in two regimes obviously indicate that
effects of the variables on the inflation are considerably different in each
regime. In the first regime (low liquidity growth) inflationary expectations
with the coefficient 0.83 and then liquidity growth of previous quarter are the
most important determinants of inflation. Although the coefficient of other
variables including budget deficit, con-current expenditure, exchange rate and
oil revenues are statistically significant, they are small in size, so they are
recognized economically insignificant. For example exchange rate increases
the inflation with the coefficient just 0.03 in this regime that is completely
negligible. In other words, the 10% increases in exchange rate lead to only as
small as 0.3% rise in prices. Moreover, development expenditure and the first
lag of budget deficit have no role in explaining the inflation. ECM is not
significant in this regime which means there is no stable relationship between
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long run prices and other nominal and real variables in monetary tight regime.
It seems that liquidity, GDP and exchange rate could not predict the long run
prices in a stable way.

In the regime of high liquidity growth, all explanatory variables including
liquidity, budget deficit, con-current expenditure and development
expenditure, GDP and exchange rate have much stronger impact on inflation
than low regime. Yet liquidity and inflationary expectations have the strongest
impact on inflation. Moreover, when economy stands in high regime, liquidity
and budget deficit affect inflation contemporaneously (at the same quarter) as
well as with one lag. Budget deficit and its lag increase inflation by 0.12 and
0.07 respectively. Just as in the low regime, economic growth reduces
inflation by 0.24. In high regime, ECM’s coefficient is -0.42 which is
statistically and practically significant. It means that the speed of adjustment
toward long-run equilibrium is high. In other words, deviation of the price
level from the long run equilibrium one is an important variable in inflation
equation so inflation reacts to this gap rapidly in an expected way.

The notable tip is the weak effect of oil revenues on inflation. The
estimated coefficients are 0.001 and 0.02 in two high and low regimes
respectively. It seems oil revenues affect inflation mostly through liquidity,
exchange rate or government expenditure in a way that, when these variables
are controlled in model, the impact of oil on inflation is nil.

When economy suffers from a high regime, all of the variables including
liquidity, exchange rate and fiscal proxies, affect inflation more strongly with
smaller impacts on production. But in tight monetary regime, when the
aggregate demand is stimulated by expansionary fiscal and monetary policies,
higher GDP growth could be experienced. Results show that in low regime,
government expenditure growth from demand side or exchange rate policies
have trivial impacts on inflation. In any case, main source of inflation is the
increase in the liquidity as a result of increased government debt or the oil
revenues. In the low regime, it can be possible to use fiscal policy effectively
to stimulate the economic growth and simultaneously control inflation.

Figure (2) shows the growth of liquidity and the threshold value.
Obviously, economy of Iran has mostly been experiencing a high liquidity
growth regime. Low liquidity growth regimes coincide with quarters that the
economy of Iran benefited from more monetary and fiscal discipline,
economic reforms, foreign borrowing or changes in international oil prices.
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Specification error tests for the nonlinear model is displayed in Table 9.
In summary, based on all diagnostic tests, the non-linear estimations passed
all the tests that are considered satisfactory.

Figure 2. Liquidity Growth Rate and its Threshold Value during
1992.6 - 2011.4

0.22

0.18

0.14

0.10

0.06

0.02

-0.02

1993.1 19953 1998.1 20003 2003.1 20053 2008.1 20103 2013.1
— inf

Source: Authors’ calculations.

Table 9. Specification Error Tests

The Autocorrelation Error Test

Null hypothesis: no autocorrelation P-Value F

Not rejected 0.61
Normality Test of Resides
Null Hypothesis: Resides have Normal P-value x2
Distribution
Not Rejected 0.55
Conditional Heteroskedactisity Test
Null Hypothesis: No Conditional P-Value F, P-value x?

Heteroskedactisity (ARCH effects)

Not Rejected 0.23, 0.58

* Hypotheses are tested at 95 percent confidence interval.
Source: Authors’ calculations.
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7. Conclusions

This study examined the nonlinear effects of fiscal and monetary policies on
inflation using TAR model in the economy of Iran based on quarterly data for
the period 1992:1 to 2011:4. Results indicate that linear approach is not able
to approximate the nonlinear effects of nominal and real variables in different
regimes on inflation. In other words, nonlinear time series model can explain
the economic relationship much better based on different regimes and
structural changes. It is much privileged to see the dynamic effects of fiscal
and monetary policy on inflation by using a nonlinear approach.

According to the threshold test, first lag of the liquidity growth is
recognized as threshold variable with the estimated rate of 6.37 percent (25.4
percent per year) as the threshold value. So in inflation equation, structural
changes come from the regime of liquidity growth. Although it was expected
that oil revenues play an important role in structural breakpoint, it is the
monetary stand that has a strong impact on inflation’s behavior.

Impact of liquidity growth, exchange rate and fiscal variables like con-
current and development expenditure and budget deficit on inflation depend
on how money is tightened (stand of expansionary or contractionary monetary
policy). In regime of low liquidity rate, inflationary expectations and the
liquidity growth of previous quarter are the most important determinants of
inflation. Results declare that the government expenditure, liquidity, GDP and
exchange rate have much stronger impacts on inflation when the economy
suffers from high liquidity growth (with liquidity growth passing over its
threshold value). In addition, these effects show themselves much smoothly
and with more delays in the low liquidity regime. In this regime, there is no
long-run relationship between liquidity, GDP and prices. It seems that
liquidity, product or exchange rate could not forecast the long-run price level.
So the policy maker could benefit from monetary instruments to stimulate
production more effectively and minimize its inflationary consequences in the
low regime.

Although it was expected that oil revenues cause regime switching, it is
the monetary policy and its stand (not oil revenues) that determine the
structural breakpoints in inflation equation. This implies the importance of
monetary policy in the economy of Iran. The policy maker is recommended
to reduce the liquidity growth and lead the economy to low regime, and
provide an appropriate setting to diminish the sensitivity of inflation to
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exchange rate as well as monetary and fiscal policies. In other words, it is
expected that stimulating production and real sector in low regime based on
easy monetary policy has less inflationary consequences.
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Abstract

Noise is essential for the existence of a liquid market, and if noise traders are not present in the
market, the trade volume will drop severely and an important aspect of the market philosophy
will be lost. However, these noise traders bring noise to the market, and the existence of noise
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1. Introduction

Market microstructures represent a branch of financial economics that
investigates trading and the structure of markets (Harris, 2003). In other
words, it investigates the process of financial price formation at the market
(Jong & Rindi, 2009). In general, it can be said that market microstructure
studies the securities transaction mechanism (Vishwanath & Krishnamurti,
2009). In the present paper, we study noise in prices as an aspect of financial
market microstructure. Generally, noise in economies is the opposite of
information. This noise is sometimes caused by wrong perceptions and
sometimes by false data. Noise can exist anywhere in economy (Black, 1986),
but in the financial literature, noise refers mostly to microstructure noise in
prices. Noise in prices is a result of structural frictions, such as changes in
supply and demand. It also appears due to behavioral factors. In general, any
form of temporary deviation in price from its fundamental value is called
noise. The role of noise in financial markets is both positive and negative.
Fisher Black, in an article published in 1986, was one of the first researchers
who investigated how noise affects the financial world. He showed that
without noise, no financial market would exist because noise creates liquidity
in financial markets. In this area, Hu et al. (2013) believe that temporary price
deviations involve important information about the level of liquidity in the
overall market.

The majority of studies in the field of market microstructure noise have
used high-frequency data. High-frequency financial data usually refer to data
sampled at a time horizon shorter than a trading day. However, in practice,
this definition is not strictly applied and, in some papers, data with daily
intervals have been considered high-frequency data. However, the meaning of
"high frequency" has changed over the years following the availability of
increasingly detailed information on the trading process (Lillo & MiccichE,
2010) and because recent advances in information-processing technologies
have made it possible to process and analyze financial data at previously
unthinkable scales and frequencies. This trend is quite obvious in market
microstructure data analysis. Now, unlike before, when average of prices or
transaction values over a time period were used in low-frequency analysis, the
details of all the transactions can be accessible by researchers depending on
the market under study. This has eliminated the opportunity to take advantage
of averages instead of all the data. Statistically, it is clear that data averaging
reduces the impact of outlier data in the analysis, so the noise in prices would
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be mitigated, but when all data are used, outlier data are incorporated into
analysis, which can affect the results; in other words, the results would be
noisy. Hence, in this paper, we try to determine the magnitude of the noise in
the volatility estimates from high-frequency data and separate it from the
price process.

According to some researchers, the existence of noise in a market makes
the market not completely efficient. Fisher Black (1986) is the first researcher
to introduce this hypothesis. He believes that noise causes the market to be
inefficient. Noise-based trades make prices deviate from their fundamental
values. Therefore, as the amount of noise-based trades increases, the
profitability of information-based trades will increase; however this only
happens because prices have more noise. Other researchers such as De Long
et al. (1990) also argue that noise trading can lead to a large divergence
between market prices and fundamental values. In contrast, some researchers,
such as Friedman (1953), Fama (1965) and Benos (1998), believe that the
existence of noise traders does not necessarily impact price efficiency; rather,
with the assumption that the nature of noise is a temporary deviation and not
a permanent one, market efficiency increases with increased market liquidity.
They note that noise traders are met in the market by rational arbitrageurs who
trade against them and, in the process, drive prices close to fundamental values
(De Long, Shleifer, Summers, & Waldmann, 1990). Of course, both groups of
researchers consider the existence of noise traders and the noise that can be
caused by the activities of this group of traders to be the vital condition of a
liquid market. If there are only information traders present in the market
because either side of a deal believes that the other side also trades on
information, they are worried that the other side's information may be more
accurate than their own; for this reason, the other side has taken an opposite
position and, consequently, they are reluctant to make the deal. In other words,
the existence of traders who trade for reasons other than information provides
the required diversity to the market. Thus, noise-based trades are essential for
market liquidity (Morawski, 2008). As a result, in this regard, there are two
hypotheses concerning noise in the market: “The efficient market hypothesis”
and “the noisy market hypothesis” (Bodie, Kane, & Marcus, 2009). Therefore,
the issue that this research considers is whether market microstructure noise
can be explained by asset pricing models such as the Capital Asset Pricing
Model (CAPM)!, which is based on the efficient market hypothesis, or its

1. CAPM: Capital Asset Pricing Model
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existence can generate excess returns, which indicates that the market is not
efficient.

So far, researchers who use high-frequency data have often looked for
ways to eliminate these noises in their studies and accordingly used methods
such as simulation and data filtering. However, in order to examine our
hypothesis in this study, instead of eliminating the market microstructure
noise, we look for a way to disentangle high-frequency observations on a
fundamental component and a microstructure noise component of the stocks’
transaction prices. Therefore, based on the research purposes and questions,
after estimating the market microstructure noise in prices, the main hypothesis
that will be examined is "whether the high-level of noise in high-frequency
price data is priced as a risk premium in stock returns and whether this return
can be explained by efficient market asset pricing models".

After estimating noise, we ask whether a high level of noise in prices, as
arisk factor, is priced in the market, that is, stocks that co-vary with our high-
frequency measure of noise tend to be compensated in the form of higher
returns. We examine this question through a portfolio switching approach. In
the financial field, switching can occur at two levels: The securities and the
portfolio level. Switching, at the securities level, means closing a position on
a security and taking a position on a more promising security. Switching at the
portfolio level, usually in the family of funds, refers to the transition of an
investment from one portfolio to another; in general, the transition from one
portfolio to another is called portfolio switching. This may happen in one or
more markets. For example, Gooptu (1994) focuses on the issue of the
possibility of portfolio switching between emerging markets and considers it
one of the risks of emerging markets, and Piasecki (2004) focuses on the
executive costs of transition from one portfolio to another in the process of
portfolio switching. Grant (1978) focuses on the issue in market timing and
portfolio management of what is the number of optimal or ideal times for
portfolio switching. We use portfolio switching approach to construct
portfolios based on the level of noise in stock prices, and at the end of each
month, we switch to the portfolio with the highest level of noise.

Among the studies conducted in Iranian capital market, Abbasian and
Farzanegan (2012), and Abbasian et al. (2016) study the effect of noise
traders’ behavior on Tehran Stock Exchange bubbles using monthly data.
However, Seifoddini et al. (2016) are the first researchers who estimate noise
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and true realized volatility of high-frequency price series in Iranian capital
market.

2. Methodology

There are two approaches for estimating noise. Studies performed in quote-
driven markets usually use market makers quotes. They argue that it is
common practice in the realized variance literature to use midpoints of bid-
ask quotes as measures of the true prices. While these measures are affected
by residual noise, they are generally less noisy measures of the efficient prices
than are transaction prices because they do not suffer from bid-ask bounce
effects. Thus, these studies use midpoints of bid-ask quotes to measure prices,
and they generate models of mid-quote determination based on efficient price
and residual microstructure noise [see, e.g., Bandi & Russell (2006) and
(2008), Mancino & Sanfelici (2008), Griffin & Oomen (2011)]. On the other
hand, studies performed in order-driven markets use transaction prices. In
studies performed to estimate noise by using transactions prices, two types of
estimators have been used. The first one is a parametric estimator, and the
second one is a non-parametric estimator (Ait-Sahalia & Xiu, 2012).

The Maximum Likelihood Estimation (MLE) is the parametric estimator
provided by Ait-Sahalia et al. (2005), and the non-parametric estimator is
called the Two Scales Realized Volatility (TSRV)!, which is provided by
Zhang et al. (2005). To determine which one is a better estimator of noise in
stock prices, Ait-Sahalia & Yu (2009) performed a Monte Carlo simulation.
Based on their investigations, in all cases, the MLE and TSRV estimators of
noise are robust to various types of departures from their model’s basic
assumptions under a wide range of simulation design values, including
properties of the volatility and the sampling mechanism. However, TSRV is
more sensitive to low sampling frequency, because the rate of convergence of
TSRV is nY6 and it is lower than the rate of convergence of MLE which is n-
Y4 Hence, because these types of situations will occur fairly often in large
samples, MLE could be a more efficient estimator of noise. Other researchers,
such as Doman (2010), also used the MLE method provided by Ait-Sahalia
and Yu (2009) to estimate noise in transaction prices. Alongside these two
researchers, Xiu (2010) stated that MLEs are robust estimators for random
volatilities based on his studies. They are also robust and powerful for

1. TSRV: Two Scale Realized volatility.
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sampling with random intervals and non-Gaussian market microstructure
noises, and because of these misspecifications in the model we better call it
Quasi-Maximum Likelihood Estimation (QMLE)'. QMLE consists of
maximizing an assumed likelihood function. This likelihood function does not
necessarily correspond to the true likelihood function. QMLESs are robust with
respect to incorrect distributional assumptions. One advantage of this
approach is that the true underlying dynamics of the error process need not be
known (Schmolck, 2012). Therefore, in the present paper, we use QMLE to
estimate noise. The authors also studied the estimation of noise in high
frequency price series through TSRV approach in another paper (Seifoddini,
Roodposhti, & Nikoomaram, 2016), and we will compare those results with
the results of the present paper to provide a more comprehensive interpretation
of our results.

To estimate microstructure noise in high-frequency prices, using the
QMLE method, we begin with the log prices as follows:

Xe = In(P) 1)
where t represents time and lag returns are calculated as follows:
Ren = Xe —Xen (2)

Then, the realized volatility is defined as follows:

1/h 2
RV (h) = X34 (Rec14jnn) 3)
where h represents the time interval between two subsequent observations.
The volatility of a financial instrument in a t time period 2, is defined

as its conditional variance of its return given the set of information
Q;_accessible at t-1, or, mathematically speaking:

of =E ((Rt - E(Rt|9t—1))2|ﬂt—1) 4)

1. QMLE: Quasi-Maximum Likelihood Estimation
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Therefore, the volatility is an unobservable variable, and the realized
volatility is a possible estimator for it.

In the following, we assume that the process of log prices follows the Itd
process (Itd, 2006):

dX; = u(Xs; 6)dt + odW, (5)

where Xo=0, W; represents a Brownian motion, u(.,.) is a drift function,
represents a drift parameter and o is an instantaneous volatility or diffusion
coefficient, where ¢>0.

In such a framework, an ideal ex post volatility estimator of o2 is the
integrated volatility (IV):

@ = [ oc*Wdu (6)
Now, based on the quadratic variation theory:
RVi(h) = [, 0*Wdu,if h— 0 )

Therefore, in the absence of noise, it is possible to use realized volatility
(RV) as a consistent estimator of o2. In fact, we want to estimate volatilities
o based on discrete observations obtained in moments 0, 4, ....n4=T. For this
purpose, first we must separate noise from real prices and then estimate the
true RV of prices (Doman, 2010).

Here, it is possible to consider ¢ as constant without losing the model
efficiency. Additionally, in the high frequency context, the drift component is
mathematically negligible. This is validated empirically including a drift
which actually deteriorates the performance of variance estimates from high-
frequency data because the drift is estimated with a large standard error.
Therefore, we simplify the analysis one step further by setting u=0. Ait-
Sahalia et al. (2005) showed that the removal of these conditions do not
eventually change the results. Xiu (2010) also came up with the same results,
although, according to Xiu, the correct model specification features stochastic
volatility. However, this model is intentionally miss-specified to be one of
constant volatilities. Under this assumption, we perform Quasi-Maximum
Likelihood Estimation and analyze the estimator, which is essentially the same
as the MLE in Ait-Sahalia et al. (2005). Therefore, we have:
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dX, = odW, (8)

We assume that our observations are obtained in equal time intervals 4.
Therefore, the parameter ¢ is estimated at time T and based on N+1
observations at 7o=0, 11=4, ..., tn=NA=T. In this case, QMLE of 2 will be
equal to RV.

Now, to include noise in our model, we assume that instead of the
observation of the process X at zi times, we observe an erroneous value Y as
follows:

Yo = Xo + &g 9)

Where the ¢ are i.i.d noise with mean zero, and are independent
from the W process. Therefore, our parameter of interest is their
variance that we denote it by a? and our goal is to estimate it and
separate it from the true volatility.

We consider X as the true log price and Y as the observed log price. The
Brownian motion W is the process representing the arrival of new information

to the market, which, in this idealized setting, is immediately impounded in X.
Equation (9) is the simplest form of the market microstructure model.

Now, if we set a=0, by considering Y the log price, the return of the
observed prices will be equal to the first-difference of the observed log prices
as follows:

Ri=Y,—Y, =c(W,-W,_) i=1,..,N (10)

4

Therefore, the R; are of i.i.d type and with N(0,6%4) distribution, and their
guasi-likelihood function is as:

(62) = —Nin (2ma24)/2 — 26247 1R'R (11)

where R=(R,....Ry) . In this case, the QMLE for ¢ coincides with the discrete
approximation to the quadratic variation of the process:

A 1
62 =13V R? (12)



Parametric Estimates of High ... 37

Now, if the microstructural noise ¢ with the mentioned characteristics is
present, the true structure of the observed log returns R; is given by an MA(1)
process because

Ri=Yy =Yy =Xo—Xe e —ey =Wy =W ) +e, -

&, S U H U4 (13)

where u;s are uncorrelated with mean zero and variance y?. The relationship
between the main parameters (¢%, o) based on the two equivalent processes
above and with the use of MA(1) characteristics will be as follows:

VClT(Ri) = VClT(O'(VVEi Tl 1) + ng <(:Ti—1) = Var (O-(I/l/‘[i TL 1))
Var(sTi — & 1) (14)

where
Var(e;, — &, ,)=E [(sTi — &, —E(e, — eTi_l))z] =E [(g_[i —
sri_l)z] =E(e2) + E(e?_,) — 2E(er,)E(er,_,) = a* + a® + 0 = 2a®
(15)
Therefore, we have
v2(1 +1n?) =Var(R;) = 0*A + 2a? (16)

Moreover,

Cov(Ry, Ri—1) = E[{o(Wy, — W;,_,) + &, — &,_, —E(a(W,, — er )+
gfi - gfi—1)} X {O-(Vlzfiﬂ - lez 2) + g‘fz 1 ETi—z - E(O-(Vllfiﬂ Tz 2) +
Friy D = E[(o(We, - We,) + o er) X (0(We,_, —

Wr ,) + &y — e ,)] = —E(ef,) = (17)

and, as a result, we have
y*n = Cov(R;, R;—1) = —a? (18)

Equivalently, the inverse change of variable is given by:

y? = %{Zaz +0%4 +Jo2A(4a? + O'ZA)} (19)
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N =5—{-2a% - 624 +[0?4(4a’ + 072)} (20)

Now, using the data from the observations in the intervals 4, we estimate
the value of ¢® and o for every time period t, which we consider as equal to
one day, using the QMLE. The quasi-likelihood function for the vector R of
observed log returns as a function of the transformed parameters (% #) is
given by:

[(n,v?) = —Indet (V)/2 — N In(2ny?)/2 — 2y?»)"R'V-IR (21)
where
[1+n? n 0 0 ]
| n o 14n* N : |
V=] 11]”_1 N 0 7 1+7n? 0 | (22)
I oo |
| 0 0 n 1+ nZJ
and
_n2N
det (V) = - (23)

After estimating the noise via high-frequency price data, we guess that if
the value of noise is high in a company for a period of time, then a premium
should be considered for it, and consequently, portfolios with higher noise,
compared to portfolios formed by stocks having a low level of noise, have a
higher return. Additionally, this extra return should not be of systematic type
and explainable by the CAPM. To investigate this issue, first, we conduct a
test for the effect of noise on return, and if this effect exists, we perform a co-
integration test on estimated noises to see if there is a long-term relationship
between them. If the co-integration does not exist, then we can conclude that
the estimated noise in prices is of an unsystematic nature. After that, we sort
the sample companies based on the average noise of their last-month prices
and then categorize them into portfolios sorted based on high to low noise.
Next, we calculate the return of the mentioned portfolios in the next month.
We repeat this action at the beginning of each month. We calculate the average
return for the sorted portfolios and investigate whether, by switching from
low-noise portfolios to higher-noise portfolios, the return level monotonically
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increases or not. In order to make sure that the portfolio return was not caused
by systematic factors and that we can consider noise as its cause, instead of
the return of each portfolio, we use the Treynor ratio of each portfolio. The
method for calculation of the Treynor ratio is as follows (Kevin, 2015):
Tyi—T
T=21 24
7 (24)
where, rp; is the monthly return of the i(th) portfolio (here the i quartile), ¢ is
the monthly risk-free return, and g is the beta of the i(th) portfolio, which will
be calculated from the weighted average of betas of the shares forming the
portfolio.

3. The Data

We perform our study on the shares of companies listed on the Tehran Stock
Exchange, which is an order-driven market with no specialist or market
maker. One of the characteristics of high-frequency data is that as more data
is taken into account, the results will be noisier because each brings its noise
to the research. At some point, the amount of data included in the analysis will
cause such noise in the research that is more than the information they bring
with them. The majority of research conducted in the field of financial market
macrostructure usually consider a 5-10 year time period to increase the
robustness and credibility of the results. However, in studies conducted on
financial markets microstructure, using high-frequency data considering a 1-
year time period can provide enough data for the results’ robustness. For
example, Doman (2010) performed his study on a 1-year time period and only
on price data for one stock. Ahn & Cheung (1999) used high-frequency data
during a 6-month time period. Tissaoui's research also focused on an auction
market, and he performed his study using high-frequency price data for a 3-
month time period (Tissaoui, 2012). Accordingly, the time period considered
in this research was from early 2015 to early 2016. We set the maximum
observation frequency to 5 minutes.

Since we need high-frequency data, the main criterion in the selection of
stocks was that they should have the highest amount of trade volume and the
highest number of trading days because we require stocks whose trade volume
is so high that it becomes possible to obtain the required observations at the
determined frequency. Additionally, investigating the relationship between
noise and stock return requires stocks that have the lowest number of closing
days. Therefore, in order to select the sample stocks, we use stocks included
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in the list of the 50 most active companies provided by the Tehran Stock
Exchange. The list of these companies is seasonally announced by the Tehran
Stock Exchange, which ranks companies based on trade volume and the
number of trading days. In our research, we select companies represented on
this list for four subsequent seasons. The same measures were considered by
studies that use high-frequency data; for example, Ait-Sahalia & Yu (2009)
removed stocks with fewer than 200 daily trades from their sample. The table
below provides the standard deviation, minimum and maximum number of
trading days, number of trades per day, daily trading volume and daily volume
of orders of the sample in the time period under study.

Table 1. General Characteristics of the Study Sample

Stocks’ . . Standard
. Maximum Minimum Average .
characteristics deviation
Trading days 221.00 184.00 201.32 8.41
Number of trades 13,128.00 40.00 355.17 412

per day
Daily trading | 226,785,635.00 1,940.00 2,533,232.03 7.07
volume
Daily volume of 98,019.00 215.00 12,300.56 9.02
orders placed in
the trading system
The average time 240.04 00.00 196.03 10.33
interval between
orders (s)

Source: Authors’.

4. Discussion

Based on our research methodology, we obtained the price data with a 5-
minute frequency and then estimated the true realized volatility and noise level
via the QMLE method. The table below shows the maximum, minimum,
average and standard deviation of the noise and true realized volatility of the
study sample in the desired period.
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Table 2. Summary of Findings about Noise, RV and
Noise-to-Signal Ratio

. . t
Variable name Variable symbol Average S apdgrd
deviation
Noise 0t 0.00219528 | 0.0023225
Realized volatility Ojt 0.32097531 | 0.25493614

Source: Authors’.

The estimated noise and realized volatility are consistent with the noise
estimated through TSRV approach in Seifoddini et al. (2016), although, the
QMLE estimated noise has a lower standard deviation. TSRV is robust to
stochastic volatility, but it is more sensitive to low sampling frequency. The
bias correction in TSRV relies on the idea that RV computed with all the data.
But if the full data sample frequency is low to begin with, as for instance, in
the case of a stock sampled every 10 minutes, the bias-correcting may over-
correct (Ait-Sahalia & Yu, 2009). Since these types of situations (low
sampling frequency) will occur fairly often in stocks listed in Tehran Stock
Exchange, the situation argues for privileging QMLE as the baseline estimator
of noise in Iran capital market. In the present paper and in our other paper
based on TSRV approach (Seifoddini, Roodposhti, & Nikoomaram, 2016) we
chose the most liquid stocks listed in Tehran Stock Exchange but if we lower
the sampling frequency or choose less liquid stocks, the results of QMLE and
TSRV approaches would diverge and, according to the literature review,
QMLE estimates would be more accurate than TSRV estimates. Figure (1)
highlights the divergence of QMLE and TSRV estimates of noise over
different sampling frequencies [see Seifoddini et al. (2016) for more
explanation about TSRV methodology].

After estimating the microstructure noise in prices, the question remains
whether this noise is priced in the market. To answer this question, and to
ensure that the existence of the noise affects price return, first we performed
the Granger Causality Test. The table below shows the results of the Granger
Causality Test regarding the effect of noise on stock returns.
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Figure 1: QMLE and TSRV Noise Estimates Using Different
Frequencies of Price Series
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Table 3. Pairwise Granger Causality Test (Lags: 1)

Null Hypothesis: Prob.
Preturn does not Granger Cause a 0.4522
a does not Granger Cause Preturn 0.000013

Source: Authors’.

As the results of the Granger Causality Test show, it is possible to reject
the hypothesis of the lack of an effect of noise on return. Therefore, we can
guess that noise affects the stock return.

Now, to test whether noise is a systematic factor in the market, we study
the correlation and co-movement of estimated noise in prices of sample stocks.
First, we conduct a correlation test between the estimated noises of each pair
of the stocks under consideration. The table below shows the results.
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Table 4. Correlation Test between the Estimated Noises of
Considered Stocks

Correlation test results Min Max Average STD
Correlation coefficient -0.803256 | 0.997948 0.056029 0.263566
Correlation t-statistics -6.179945 79.4716 1.6581844 9.941064
% positive 61.54%

% significant 24.18%

Source: Authors’.

“% positive” indicates that in 61.54% of performed correlations, the
correlations were positive, and “% significant” indicates that, based on their
t-statistics, only 24.18% of these positive correlations were meaningful.
However, in order to come to a more assertive and statistically meaningful
conclusion, we check to see if a long-run relationship exists between the
estimated noises of stocks under study. In this regard, we use the co-
integration test that has been commonly used to study the co-movements and
long-run relationship between markets or exchange rates [for example, see
(Sireesha , 2013), (Nazlioglu & Soytas, 2012) and (Caporale, Gil-Alana, &
Orlando, 2015)]. Now, to perform a co-integration test, we first need to check
the stationary conditions of noise series.

Table 5. Unit Root Test for the Estimated Noise Series

Panel unit root test: Summary

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0 to 4

Newey-West automatic bandwidth selection and Bartlett kernel

Level First difference
Method Statistic ‘ Prob. | Statistic ‘ Prob.
Null: Unit root (assumes common unit root process)
Levin, Lin & Chut ‘ 0.01853 ‘ 0.5074 ‘ -26.3215 ‘ 0
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat 3.36113 | 0.9996 | -25.7143
ADF - Fisher Chi-square 10.7824 | 0.9986 | 571.694
PP - Fisher Chi-square 10.1490 | 0.9992 | 603.010

Source: Authors’.



44 Money and Economy, Vol. 10, No. 4, Fall 2015

As table (5) shows, the null hypothesis is that the variables are non-
stationary or the variables have unit root. Due to the low prob. values, at Level
form, the null hypothesis could not be rejected. However, at the First
Difference, the significance values are below 0.05 for all these values, which
implies that the null hypothesis is rejected. Hence, it could be concluded that
for all the estimated noise series under study, stationarity has been obtained at
the first difference form at a 5% level of significance. This result allows us to
perform a co-integration test on estimated noises because if a set of economic
series is not stationary, there may exist some linear combination of the
variables that exhibit a dynamic equilibrium in the long run (Engle & Granger,
1987). If the variables under study are found to be co-integrated, it will
provide statistical evidence of the existence of a long-run relationship. Now,
we perform a co-integration test on the estimated noise series. The table below
shows the results:

Table 6. Engle-Granger Co-integration Test on the Estimated
Noise Series

Null hypothesis: Series are not co-integrated
Automatic lag specification based on the Schwarz criterion (maxlag=4)

Maximum and minimum

prob. values for tau-statistic Prob. z-statistic Prob.
dependent variables

Min -6.705349 0.1525 -32.66477 | 0.0661
Max -3.577938 0.9707 -17.25225 | 0.9753
Average -4.800533 0.6786083 | -23.64336 | 0.6606

Source: Authors’.

Prob. values above 0.05 indicate that there is no long-run relationship
between the estimated noises of stocks under study at a 5% level of
significance. Hence, according to correlation test and co-integration test
results, the estimated microstructure noise is not systematic. Although some
studies, such as Hu et al. (2013), assert that in the case of an economic shock
or a market crash, the noise level increases in the entire market, this is an
occasional phenomenon and these situations affect almost every aspect of the
market’s microstructure and macrostructure in a short period of time.



Parametric Estimates of High ... 45

Now that we are confident about the effect of noise on stock returns and
its unsystematic nature, to investigate whether stocks with a higher level of
noise can be compensated with higher returns due to a noise risk premium, we
consider the return of portfolios categorized based on the noise level. To
investigate this matter at the end of each month, we categorize the stocks,
based on their average noise in the previous month, into quartiles from a high
level of noise to a low level of noise. Then, we calculate the weighted return
of each portfolio for the next month. We do this every month and switch to
the new categorized portfolios. Then, we compare the return of the portfolio
having the highest noise with the quartile portfolio having the lowest noise.

We also categorize and investigate the returns of portfolios based on
liquidity measures such as trade volume, number of trades, average volume of
each trade, and order volume, as well as variables such as price levels, spread
and o. Before making a conclusion, in order to make sure that the increase in
returns was not caused by systematic factors and can be related to noise,
instead of the portfolio return, we use the portfolio Treynor ratio.

Table 7. Findings on the Average Monthly Treynor Ratio of
Portfolios Sorted Based on Each Measure

Average of the portfolios’ Treynor ratio
constructed based on the minimum to the
maximum level of each criterion
Measures . .1 2 3 .4
(minimum) (maximum)

Noise (o) 0.0057 0.0344 | 0.0349 0.0527
Daily volume 0.0237 -0.0137 | 0.0337 0.0507
Daily number of trades 0.0367 0.0047 | 0.0117 | 0.0397
Average volume of 00173 | 00397 | 00227 | 0.0597
each trade
Daily orders volume 0.0317 0.0447 | 0.0037 | 0.0197
Realized volatility (o) -0.0033 0.0307 | 0.0197 0.0547
Spread 0.0317 0.0447 | 0.0037 0.0197
Price level 0.0384 0.0407 | 0.0147 0.0023

Source: Authors’.

As table (7) shows, in portfolios sorted based on noise level, by switching
from low-noise portfolios to high-noise portfolios, the portfolio Treynor
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measure monotonically increases. In contrast, if the risk caused by a high level
of noise was explainable by the stocks beta as a measure of systematic risk,
we should not have observed this monotonic increase in the portfolios’
Treynor measures. We do not see this monotonicity in portfolio returns sorted
by other measures. This shows that the noise contains information that other
considered measures cannot justify. The results are in line with Seifoddini
et al. (2016) findings, because both studies were conducted on high frequency
price series of most liquid stocks in Tehran Stock Exchange, and as
demonstrated in Figure(1), their results may deviate in lower sampling
frequencies.

We also conducted this portfolio switching on a quarterly basis, and the
results are similar to the monthly portfolio switching.

Table 8. Findings about the Average Quarterly Treynor Ratio of
Portfolios Sorted Based on Each Measure

Average of portfolios’ Treynor ratio constructed
based on the minimum to the maximum level of
each criterion
Measures 1(minimum) 2 3 4(maximum)
Noise (o) 0.0133 0.0466 | 0.0733 0.0955
Daily volume 0.0261 -0.0370 | 0.0809 0.0558
Daily number of trades 0.0849 0.0122 | 0.0328 0.0801
Average volume of -0.0569 0.0516 | 0.0431 0.0955
each trade
Daily orders volume 0.0507 0.0626 | 0.0104 -0.0416
Realized volatility (c) 0.0023 0.0798 | -0.0197 0.0602
Spread 0.0901 0.0492 | 0.0086 -0.0236
Price level 0.0020 -0.0488 | 0.0074 0.0048

Source: Authors’.

5. Conclusions

In the present research, we estimated the microstructure noise in prices using
high-frequency data and a modified parametric approach. Then, we
investigated the hypothesis that the risk caused by the existence of noise in
prices, due to sustained deviation in prices from fundamental values, would
be priced in the market as a risk premium. Moreover, this kind of risk is not
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systematic, and asset pricing models based on systematic risks cannot capture
the noise risk premium.

We investigated this hypothesis through co-integration and portfolio
switching approaches, and based on our findings, we can conclude that if the
average noise in the prices of a stock is high for a time period, it can be
considered as a risk for the stock and it is compensated by future returns. This
research also investigated whether this return can be explained by full
systematic risk-based pricing models. Our findings are in line with the
findings of Black (1986), De Long et al. (1990) and Seifoddini et al. (2016)
in support of the “the noisy market hypothesis”.

Therefore, based on the results of this research, it is recommended that
stock analysts keep in mind that in stocks with a high level of microstructure
noise in their prices (which may be due to the presence of noise traders), a
premium should be considered when estimating the expected returns.
Moreover, as the liquidity of stocks listed in Tehran Stock Exchange is usually
low, we suggest that, instead of using TSRV approach explained in Seifoddini
et al. (2016), investors use QMLE as the main estimator of high-frequency
microstructure noise.
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1. Introduction

Prediction of financial variables is one of the main challenges of economic
and investment studies. Several studies have been conducted in terms of
prediction of share price, return on investment, etc. However, prediction of
profitability is one of the most interesting issues for economists and financial
researchers since correct prediction of profitability-related variables helps
investors in predicting their future.

Many studies, about predicting financial variables, have used statistical
analysis and regression models. However, review of the latest articles show
that many researchers have employed modern problem-solving methods. Such
methods are known as soft techniques that can be categorized in three groups
including Soft Computing, Neural Networks, and Fuzzy Logic (Kia, 2010,
p3). In addition, several studies have been done in terms of the effective
factors on bank profitability and different methods of their formulation. In this
case, Fuzzy Logic is an important approach that is capable of capturing vague,
ambiguous or inaccurate information mainly described in natural language,
and transforming it into a numerical form, thus allowing a wide range of
applications in computing environments and in artificial intelligence.

The Fuzzy methods aim to consider possible combinations of input
variables to achieve the most precise estimations of output variables. For this
purpose, input variables of the system were collected through reviewing
literature, financial statements of banks and available statistical data.

The present study aims to develop a Fuzzy inference system to bank
profitability in Iran. This logic is consistent with prevailing uncertainty of the
real world.

This paper is organized as follows: Section 2 reviews the main literature
related to the article. Section 3 explains the research methodology of fuzzy
models. Section 4 presents the empirical evaluation. Finally, Section 5 brings
concluding remarks.

2. Review of Literature

Profit and profitability are the main effective factors on economic decision
making. Many studies have been done in this area. Moreover, profitability is
one of the most important parameters in the financial analysis of bank
performance. Indeed, profit is the fundamental factor in measuring divideneds
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and management effectiveness and evaluating decisions. That is why
profitability is considered important by investors, managers and financial
analysts. For this reason, the authors have attempted to identify the effective
factors on the profitability of banks and other financial institutions. Investors
prefer to deposit and invest their assets in the banks with increasing
profitability.

Generally, profitability is a variable by which results of all financial and
productive plans, activities, and decisions can be observed. A large part of
necessary data for evaluating administrative activities of a company can be
collected through profit and loss statement directly. Profit and loss statement
is @ summary of the results of financial operations of a company. However,
administrative operations should have relationship with assets creating profit
and loss. Additionally, the operations have to show perception of external
individuals of administrative operations and company income. Comparison of
profit and loss statements of different periods provides useful information
about efficiency of management performance and financial conditions of the
company. It should be noted that organizational stakeholders are concerned
about profit and profitability.

Obviously, profitability is one of the main considerations in the financial
analysis of all businesses. Profitability is so important that it can be said that
profitability determines the success or failure of the organization. Managers
of classic school considered profit and profitability as very important issues.
According to Rabenz (2009), effectiveness is the degree of achievement.
Profitability is one of the main parameters in achievement. Friedman (1962)
refers to profitability as the oxygen for an organization (Mojtahedzade,
1998, p5).

Fuzzy set theory was first proposed by Zadeh in 1965 and was shown with
reasoning using natural language in which many words have ambiguous
meanings (Zadeh, 1965, p8). The proposal of Fuzzy Logic is to take a premise
that varies in the degree of membership, in the range of 0 to 1, which assumes
the element of the fuzzy set to be partially true or partially false. The fuzzy
controllers consist of an input stage (discrete inputs tied to some sort of a
numeric scale), a processing stage, and an output stage. The input stage maps
the input data in such a way that is appropriate for the consecutive functions.
The processing stage aims at achieving a solution for the problems and can be
divided into three phases: Fuzzification, Evaluation rules, and Defuzzi fiction
(Von Altrock, 2002, p37). Figure 1 depicts the phases of the processing stage.
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Figure 1. Structure of a Fuzzy Logic Controller

| Rule base |
Fuzzy sete v Fuzzy sete
| Fuzzification '—»l Inferences '—>| DeFuzzification |
of inputs of outputs
A 4
| Discrete inputs | | Discrete outputs |

The second phase of the processing stage is the assessment of rules. The
fuzzy rules are the statements that describe the action to be performed in
response to various fuzzy inputs. Finally, the third and last phase of the
processing stage is the Defuzzification, although the name is not exactly the
reverse process of Fuzzification. Fuzzy expert system includes:

User interface: for communication between users and system.

Membership function base: A mechanism that presents the
membership functions of linguistic variable terms.

Fuzzy rule base: A mechanism for storing fuzzy rules (expert
knowledge)

Fuzzy inference engine: Executable program includes fuzzy
matching, fuzzy conflict resolution and fuzzy rule firing.

Explanation mechanism: A mechanism that explains the inference
process.

Working memory: Storage to save inputs and temporary results.

Knowledge acquisition facility: An effective machine learning
approach to deriving rules and membership functions automatically
from training instances. The way that a set of fuzzy rule is generated
is illustrated in the rest of this section (Hong and Lee, 1996).
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A. Rule extraction and representation of knowledge by the fuzzy
“if-then” rules

Fuzzy logic formulates linguistic rules for fuzzy models so that they can be
easily understood by experts, while, all mathematical details are concealed.
The rules of such system are in the form of fuzzy if — then, like:
If X1 1S Az and Xz is Az.... Xm IS Am then y is B

X1i... Xm, are the linguistic input variables with values of Al to Anandy is
the linguistic output variables with value of B. The previous systematic
approaches were not completely intelligent because the rules were obtained
by the experts first and the system performed based on these rules. Therefore,
the performance of such systems was depended on experts’ rules. If experts
modified some of the rules, the intelligent system would be removed. The
main propose of this article is to perform the entire process intelligently.
Therefore, we would use data to get rules and not to use predefined rules in
the system. In the rule extraction phase the famous method of "Wang &
Mendel" is used. It has 5 phases to get final solution (Lee and Wang, 2011):

e Phase 1: Divide the input and output space into fuzzy region.

e Phase 2: Generate fuzzy rules from given data pairs.

e Phase 3: Assign a degree to each rule.

e Phase 4: Create a combined fuzzy rule base.

e Phase 5: Determine a mapping based on the combined fuzzy rule base.
B. from Crisp to Fuzzy sets

Let U be a collection of objects of u which can be discrete or continuous. U is
called the universe of discourse and u represents an element of U. A classical
(crisp) subset C in a universe U can be denoted in several ways like, in the
discrete case, by enumeration of its elements:

C={ul, u2,...,up} with iviu eu

Another way to denote C (both in the discrete and the continuous case) is
by using the characteristic function Xr: U— {0, 1} according to Xr(u)=1 if
ueC and Xg(u) =0 if ugC. The latter type of definition can be generalized in
order to define fuzzy sets. A fuzzy set F in a universe of discourse U is
characterized by a membership function of ur which takes values in the
interval [0,1] namely ur: U— [0,1].
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C. Operators on fuzzy sets

Let A and B be two fuzzy sets in U with membership functions A g and B p,
respectively. The fuzzy set resulting from operations of union, intersection,
etc. Fuzzy sets are defined using their membership functions. Generally,
several choices are possible:

e Union: The membership function pacs of the union AUB can be
defined by:

or quAuB :max{luA (u)’/uB (U)}

VoUpos =4, U)+ 145 U) — 1, (U) 15 U)

e Intersection: The membership function gz, ., of the union for
all AnB can be defined by:

vu UAr\B = min {:uA (U),/,IB (U)}

or
VU g =4, U) g (1)

e Complement: The membership function of the complementary
fuzzy set A® of A is usually defined by ¥, = g, 1— 1, (U).

The past studies are presented in this section of the article including that
of: Azadeh et al. (2010) who investigated an integrated artificial fuzzy
regression, neural network (ANN) and genetic algorithm (GA) for
optimization of profit with uncertain inputs. Generally, truncations of a have
been used to study the fuzzy regression model. In this paper, fuzzy regression
is accomplished by the fuzzy neural networks and the necessary neural nets
training is proposed by the fuzzy numbers which are based on genetic
algorithm. The proposed neural net learning method based on GA is claimed
to be a better substitute because of its higher efficiency. To show the
applicability and superiority of the proposed approach an actual case study
(manufacturer of aluminum radiator) is presented, applied and discussed for
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the improved fuzzy regression by the integrated neural network and genetic
algorithm. This is the first study that integrates fuzzy regression, GA and ANN
for optimization of net profit in an uncertain manufacturing environment. The
results of this research indicates that a fuzzy neural network has a better result
in optimization of profit with uncertain inputs.

Karami et al. (2012), developed a Hybrid model which is an adaptive
Mimetic Algorithm combined with fuzzy approach that generates and
optimizes a set of “if-then” rules for bankruptcy prediction for Tehran Stock
Exchange (TSE) data bank, adopting 18 variables all of which are accounting
ones, between 2001 and 2009. Four out of five models used in this survey have
either accomplished high degree of accuracy or low level of type | error;
however experimental results show that in terms of both average accuracy in
prediction and occurrence of type | and Il errors, fuzzy mimetic performs
better than GA, MLP, C4.5 and LDA in comparison.

Shaverdi et al. (2014) study the application of fuzzy approach for financial
performance evaluation of Iranian Petrochemical Sector. In this paper at the
first, Iranian petrochemical industry was studied and then the required
framework for a good decision making model was introduced. After that
financial evaluation criteria and the main financial ratios used in this article
were defined. Current ratio, quick ratio, debt ratio, long term debt, EBIT, total
asset, inventory turnover ratio, total asset turnover ratio, fixed asset turnover
ratio, receivable accounting turnover ratio, net profit margin, ROI, ROE, asset
growth, as well as shareholder’s equity growth are among the financial criteria
that were used. In the nest stage fuzzy set and fuzzy AHP is described and
results of analysis indicated that Arak and Shiraz Petrochemical Companies
as the lowest in ranking respectively.

Also, Ben Naceur (2013) studies profitability prediction of 10 banks in
Tunisia using Fuzzy Inference System. In this paper, external factors such as
gross domestic production and inflation are the main effective factors on the
bank profitability. He found that Fuzzy Inference System can predict banks of
Tunisia in the best manner.

Choensawat and Polsiri (2012), studied the financial institution failure
prediction using adaptive Fuzzy Inference Systems. This study started with
collecting financial data from 82 finance companies and 15 commercial banks
operating in the period 1992-1997, before the East Asian economic crisis.
Financial data on failed and non-failed firms were then examined to develop
fuzzy rules based on CAMEL variables. ANFIS is applied to the area of
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finance for Thai firms for constructing failure prediction models. These
models show that prediction accuracy is greater than 90 percent for one to five
years prior to failure, indicating the robustness of models over time. In
experiments, models yield more accurate forecasting than a logistic model that
has been used in the area of finance for Thai firms. The purpose of this study
is to present that models using ANFIS are better suited for financial data sets
with high nonlinearity than a logistic model.

Chen (2014), investigates banking institution profit prediction using
Fuzzy Inference Systems. They focus on selecting variables that have high
predictive power to discriminate between two groups of countries. Those
consider a sample of 50 emerging markets and developing countries during
1990-2010, and apply Fuzzy Inference Systems into profit prediction. Not
surprisingly the results show that countries with better macroeconomic and
monetary environments and healthier banking institutions are less likely to
suffer systemic banking crisis.

3. Research Methodology

The theory of Fuzzy sets is the theory of acting in uncertain conditions. The
theory can formulate many uncertain variables, concepts, and systems
mathematically and thereby, paves the way for inference, reasoning, control,
and decision-making in uncertain conditions. Obviously, a large part of our
decisions and activities is in uncertain conditions and there are a few obvious
situations (Kia, 2010, p.9). Fuzziness means multiplicity. In other words,
fuzziness refers to the fact that there are several alternatives for each question
(Azar and Faraji, 2010, p5). The process of creating a Fuzzy inference system
consists of five steps. These steps are described in the following:

3.1. Fuzzification of input variables

The hierarchical construct of decision-making variables such as secondary
criteria and rules should be developed in the first step of process. Also
entrance of inputs and their membership degree should be determined in the
first step. Indeed, hierarchical construct is developed through considering
overall goal as root of decision-making tree and main criteria as subsets of the
tree. For this purpose, a list of criteria is developed and the criteria are
weighted. Such weights show the importance of the criteria. Sum of the
weights should not be more than 1. Output of first step is a Fuzzy degree which
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determines degree of inputs membership in the Fuzzy set. It should be noted
that the output should be a number between 0 and 1.

3.2. Applying the operators (or-and)

This step refers to scoring and prioritizing the factors and criteria of a measure
and calculating the weight of each criterion through comparative methods
after fuzzification of inputs. The degree of accuracy of variables is supposed
in this step. If the supposed part has different parts, the fuzzy operators should
be used for combining degree of accuracy of parts and creating a number as
overall degree of accuracy. The number should be applied in the output
function. In this regard, rational operators (or-and) should be used for
explaining operators.

3.3. Inference from introduction to conclusion

In order to determine fuzzy set and membership functions of quantitative
characteristics, weight of each rule should be defined. Every defined rule has
a weight (between 0 and 1). These values should be applied in the value of
past step. The conclusion part of determined fuzzy set is defined through
membership function. The input of implication process is a number and its
output is a fuzzy set. The implication process is implemented for each rule.
The membership functions should be adapted through quantitative
characteristics (between 0 and 1). Final score of the factor will be calculated
trough multiplying the score in its weight.

3.4. Combination of results of rules

Since the decisions of fuzzy inference system are made based on the
evaluation of all rules, the rules should be combined. Indeed, combination is
a process in which fuzzy sets of each output are combined in a fuzzy set. In
other words, fuzzy judgment matrix is calculated through multiplying fuzzy
number of each criterion in weight of the criterion and sum of the criteria.
Accordingly, fuzzy rank of the criteria will be calculated. Also overall score
will be calculated through summing up scores of each factor weight. The
combination is done only one time per each output variable. Indeed, the list of
output functions creates the combination process. However, output of this step
is a fuzzy set per every output variable.
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3.5. Fuzzification of input variables

The input of this step is a fuzzy set and its output is a number. Indeed, fuzzy
logic helps evaluation of rules, but desirable output is a number per every
variable. The reason is that combinative set of fuzzy sets is a range of output
values. In this regard, fuzzy value of output variable is calculated in this step
and then rank of the variable will be collected. Accordingly, an advice will be
calculated based on the maximum of overall score (Kia, 2010, p 12;
Rashidmoy et al., 2009, p 15).

Fuzzy inference system can be used as a prediction model especially when
input or output variables have higher levels of uncertainty. The reason is that
the traditional models of prediction such as regression model will not be
applicable in such conditions. In other words, the traditional model of
prediction do not consider existing uncertainties of data.

Different types of membership functions, such as triangular, trapezoidal,
rectangular, gamma forms, can be used for analysis. However, triangular and
trapezoidal membership functions can be used for calculating and determining
data validity and quantifying uncertainty of decisions. The reason is
simplicity, understandability, and computational efficiency of these methods.
This is why that triangular and trapezoidal membership functions are the most
applicable and important functions in the fuzzy logic.

Because of public acceptance of triangular membership function, this type
of membership function is used in the present study. Indeed, this function
helps us to define linguistic variables in a correct, simple, and rational method.
Triangular fuzzy function is a continuous fuzzy set of “X” which depends on
the parameters of “a”, “b”, and “c”. The mathematical formula and form of
triangular membership function is presented in figure 2.

0, x=a@
.1'—:1, <x=h
flxab,e)=12"¢
c—x
, b=E=x=¢
c—b
0, c<x

The main variables in this article are divided into two categories: The
inputs, including the actual volume of total assets, actual volume of total
interests, actual volume of facilities and actual price of total labor and the
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output, including the actual level of total profitability. These variables are
analyzed in level and non-logarithmically. !

Fig 2. Triangular Membership Function
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Souece: Authors’.

Since the present study aims to develop a fuzzy inference system, the final
output will be a system based on the input variables of banks. The model aims
to predict banks profitability through input variables. For this purpose, the
following hypotheses were developed:

1. The developed fuzzy inference system is successful in predicting bank
profitability.

2. The predicted profitability in private banks is more than public banks.

4. Data Analysis and Empirical Evaluation

Indeed, the present study aims to develop a fuzzy inference system for
predicting bank profitability in a given year. In order to predict bank
profitability level through input variables, including assets, deposits, facilities,
labor costs, the statistical data were collected from 2001 to 2011. Deposits and
facilities are weighted using Paired Comparison Analysis. The process of
fuzzy inference system development is presented in figure 3.

1. Variables are realized by price index.
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Fig 3. The Process of Fuzzy Inference System Development

Output
>

c
- 2
Input % 8 Fuzzy Inf —> 2
3 uzzy Inference L=
— sﬁ D _> Engine N
NE 2
s 3
Fuzzy Set
Data Types Database
= fuzzy
—  crisp

Source: Authors’ calculations.

Table 1. The Descriptive Statistics of Research Variables

Assets Facukutues Deposits Manpower Profit
costs

Number 140 140 140 136 140
Fixed value 0 0 0 4 0

Average | 211983.81 | 258246.19 | 143319.94 2680.99 1630.02

St:;‘r%"’:_rd 19339.448 | 26683.430 | 13522.012 320.951 191.198

Medium | 149318.50 | 132206.00 | 100635.50 853.50 865.00

Standard | ,)0097 435 | 315722.508 | 159994.609 | 3742.901 2262.290

deviation

Variation | 5.236E10 9.968E10 2.560E10 1.401E7 | 5117956.453

Skewness 1.793 1.891 1.932 2.328 2.459

Error

standard 205 205 205 208 205
deviation of

skewness
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Assets Facukutues Deposits Manpower Profit
costs
Elongation 3.514 3.611 4.424 6.422 8.326
Error
standard 407 407 407 413 407
deviation of
elongation
Range 1181365 1543799 827857 21602 16252
Minimum 374 1 46 21 -1546
Maximum 1181739 1543800 827903 21623 14706

Source: Authors’ calculations.
Note: Multiple modes exist. The smallest value is shown.

In the next step, it is necessary to test normality of the distribution of
variables. This test has been done in the SPSS through Kolomogorov-Smirinof
test. The results of this test have been presented in table 2. The results of

Kolomogorov-Smirinof test show the normality of all variables.

Table 2. The Results of Normal Distribution Testing of Variables

Tests of Normality

Kolmogorov-Smirnov? Shapiro-Wilk

Statistic Def. Sig. Statistic Def. Sig.
Assets 179 136 .000 .809 136 .000
Facilities .208 136 .000 771 136 .000
Deposits .186 136 .000 .796 136 .000
Manpower costs | .239 136 .000 .706 136 .000
Profit 217 136 .000 737 136 .000

Source: Authors’ calculations.

a. Lilliefors Significance Correction.
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In order to test the relationship between research variables, correlation test
was used. The results of this test are presented in table 3.

Table 3. The Results of Correlation Test

Correlations

Assets Facilities Deposits Manpower Profit
costs

Assets Pearson 1 919" .965™ .834™ 501"

Correlation

Sig. (2-tailed) 1000 1000 1000 1000

N 140 140 140 136 140
Facilities Pearson .919™ 1 .855™ 748" 4367

Correlation

Sig. (2-tailed) 1000 1000 1000 .000

N 140 140 140 136 140
Deposits Pearson .965™ .855™ 1 .870™ .544™

Correlation

Sig. (2-tailed) .000 1000 1000 1000

N 140 140 140 136 140
Manpower | Pearson .834™ 748" .870™ 1 3127
costs Correlation

Sig. (2-tailed) .000 .000 .000 .000

N 136 136 136 136 136
Profit Pearson 501 436™ 544" 312" 1

Correlation

Sig. (2-tailed) 1000 1000 1000 1000

N 140 140 140 136 140

** Correlation is significant at 0.01 level (2-tailed).
Source: Authors’ calculations.

The results of table 3 revealed that there is a significant correlation among
assets, facilities, deposits, manpower costs and level of profitability.
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Table 4. Determining Range of Research Variables

Variables Very low Low Moderate High Very high
Assets (0 22307) (22307 90182) (90182 202805) (202805 405248) | (40524877 1543800)
Facilities (0 16976) (16976 59213) | (59213 134955) | (134955 223491) (223491 827903)
Deposits (0 224) (224 495) (495 1461) (1461 4098) (4098 21623)
Man

power (0 31417) (31417 90890) | (90890 190336) (190336 335151) (335151 1181739)
costs

Profi (-1546

rofit 168) (168 493) (493 1165) (1165 2694) (2694 14706)

Source: Authors’ calculations.

Table 5. The Parameters of Membership Function for
Research Variables

Variables Very low Low Moderate High Very high
_ A= 22307 _ A= 202805 A=405248
Asets A a0y | B=90182 s | B=d05248 B= 1543800
Coasplq | CF1241195 | TSRO, | C=506469.5 C=2113076
A=0 A=16976 A=59213 A=134955 A=223491
Facilities B=16976 | B=59213 B=134955 | B=223491 B=827903
C=33952 C=803315 | c=179223 C= 267759 C=8430109
A=0 A= 224 A= 495 A= 1461 A=4098
Deposits B=224 B= 495 B=1461 B=4098 B=21623
C=448 C=6305 C=1994 C=5416.5 C=30385.5
Man oower | A0 A=31417 A=90890 A=190336 A=335151
costs P B=31417 | B=90890 B=190336 B=335151 B=1181739
C=62834 | C=120626.5 | C=240059 C=407558.5 C=1605033
A=-1546 A=168 A=493 A=1165 A=2694
Profit B=168 B=493 B=1165 B=2694 B=14706
C=336 C=6555 C=1501 C=34585 C= 20712

Source: Authors’ calculations.

Based on the results of tables 4 and 5, membership function of five
linguistic groups is presented in figure 2. Based on the figure, very high has
the biggest range. Indeed, dispersal of this group is the most.
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Table 6. The Rules of Fuzzy Inference

Rules Assets Lg(t))s(;r Deposits Facilities Profit Rz[:el:clijtlieon
1 Moderate Low Moderate Moderate Very high 1
2 Moderate Moderate Moderate Moderate Very high 2
3 High Low High High Low 1
4 High Low High High Moderate 1
5 High Moderate Very high High Moderate 1
6 Very high Moderate Very high Very high Moderate 2
7 Very high Moderate Very high Very high Moderate 2
8 Very high Very high Very high Very high Low 3
9 Very high Very high Very high Very high Moderate 1
10 Very high Very high Very high Very high Low 3
11 Very high Very high Very high Very high Low 3
12 Low High Low Low Moderate 1
13 Low High Low Low High
14 Moderate High Low Moderate Very low 1
15 Moderate High Moderate Moderate Low 3
16 Moderate High Moderate Moderate Low 3
17 High High High Moderate Low 1
18 High High High High Low 1
19 High High High High Very low 1
20 High Very high High High Very low 3
21 High Very high High High Very low 3
22 High Very high High High Very low 3
23 Moderate High Moderate Moderate Moderate 1
24 Moderate High High Very high High 1
25 High Very high High Very high High 1
26 High Very high Very high High High 1
27 Very high Very high Very high High High 1

Source: Authors’ calculations.
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Table 7. The Results of Bank Profit Estimation for 2012

A . Labor Actual | Predicted
Banks Facilities | Deposits Cost Assets profit profit
. 9240
Melli Bank 1116892 | 820611 | 21623 | 1064375 | 8548 (cen)
Sepah Bank 422347 285271 7420 368573 376 752 (cen)
Saderat Bank 726586 524339 | 13077 | 715020 6019 ?;5:;
. 9210
Tejarat Bank 735382 482061 9173 611745 8200 (cen)
14700
Mellat Bank 1543800 | 827903 | 10623 | 1181739 | 14706 (lom)
Refah Bank 240878 159938 4450 179259 486 567 (lom)
Post Bank 14091 20707 829 22968 170 241 (lom)

Keshavarzi Bank | 419714 219320 97 373310 231 242 (lom)

Industry and 149750 36783 543 190336 736 658 (cen)

Mine Bank
Entrepreneurship | 4757, | 170343 | 643 | 77055 | 2795 1380
Bank (cen)
. 8690
Parsian Bank 254881 | 299327 | 1354 | 369509 | 7972 (cen)
2840
Maskan Bank | 1442798 | 307523 | 4129 | 875063 | 1752 (som)
Eghtesad Novin | 157078 | 191193 | 2002 | 226261 | 8200 | 9%V
Bank (cen)

Source: Authors’ calculations.

The last column of the table shows the method of de-fuzzing. This method
was used randomly. The results of table 8 refer to the comparison of results of
tables 4 and 5 and their error.
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Table 8. The Results of Comparison of Actual and Predicted

Profits for 2012
Actual Label of Predicted Labe_el of
Banks . . . predicted Error
profit | actual profit profit -
profit

Melli Bank 8548 Very high 0.487 9240 Very high 0.545 8.09
Sepah Bank 576 Low 0.64 752 Low 0.512 30.5
Saderat Bank 6019 Very high 0.277 6458 Very high 0.313 7.29
Tejarat Bank 8200 Very high 0.458 9210 Very high 0.542 12.31
Mellat Bank 14706 | Very high 0.999 14700 Very high 0.999 0
Refah Bank 486 Low 0.978 567 Moderate 0.110 16.66
Post Bank 170 Low 0.006 241 Low 0.225 41.76
Keshavarzi Bank 231 Low 0.194 242 Low 0.228 8.22
ndustry and Mine 736 | Moderate 0.362 658 Moderate 0.246 | 10.59
gg;rlfpre”e““hip 1295 High 0.850 1380 Very high 0.141 | 6.56
Parsian Bank 7972 Very high 0.439 8690 Very high 0.499 9
Maskan Bank 2752 Very high 0.005 2840 Very high 0.012 3.19
Eghtesad Novin Bank 8200 Very high 0.458 8950 Very high 0.521 9.15

Source: Authors’ calculations.

Table 8 shows the results of comparing actual and predicted values of bank
profit for 2012. The last column shows numerical error of prediction.

In terms of linguistic labeling system, 12 items of 13 predictions were
correct. The only error is about Refah Bank which is 16.66%. It can be said
that the system accuracy in linguistic labeling is 92.30%. In terms of numerical
prediction error, Post Bank has the most prediction error (41.76%) and Mellat
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Bank has the least error (0%). Seven errors were less than 10%. The average
of numerical error is 12.56% which is very desirable for a fuzzy system. In
order to de-fuzzy, the methods of Centroid, Lom, and Some were used for 7
times, 4 times, and one times respectively. These methods have the least error.
All in all, it can be concluded that the developed fuzzy inference system has a
desirable performance in predicting bank profitability.

5. Conclusion

The results of this study show that the main effective factors on the bank
profitability are facilities, deposits, labor costs, and assets. The findings
revealed that there are significant relationships among facilities, deposits,
labor costs, assets, and profitability.

The results of Kolomogorov-Smirinof test show the normality of all
variables. Our findings show that there is significant correlation among assets,
facilities, deposits, manpower costs and level of profitability.

Facilities, deposits, labor costs, and assets have been considered as input
of fuzzy inference system and profitability was output of this system. The data
were collected from sample banks from 2001 to 2011.

The predicted profitability of many banks has been increased during time
and also predicted profitability of private banks was more than that of public
banks. The bank of Industry and Mine and Karafarin Bank had the least
profitability and Mellat Bank had the most profitability. Finally, Post Bank
had the most error and Mellat Bank had the least error.

Based on the data, membership functions and fuzzy inference rules were
developed. The findings showed that the system is successful in predicting
bank profitability. The percentage of success is 92.30% and its error is
12.56%. Based on the results of this study, it can be said that the developed
system is successful in predicting profitability. The results of this study
showed that banks can recognize effective factors on their profitability and
then utilize this system for predicting their profitability. Such a system also
can be used by investors in their decision makings.
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Appendix: The Codes of Fuzzy Inference System

[System]
Name="'Seyyedi'
Type="mamdani'
Version=2.0
Numlnputs=4
NumOutputs=1
NumRules=125
AndMethod="min'
OrMethod="probor'
ImpMethod="min’
AggMethod="sum'
DefuzzMethod="bisector'

[Inputl]

Name='Tashilat'

Range=[0 1543800]

NumMFs=5

MF1="verylow" 'trimf', [0 22307 44614]
MF2="Low":'trimf', [22307 90182 124119.5]
MF3="moderate":'trimf', [90182 202805 259116.5]
MF4="high":'trimf', [202805 405248 506469.5]
MF5="veryhigh":'trimf', [405248 1543800 2113076]

[Input2]

Name="'Sepordeh’

Range= [0 827903]

NumMFs=5

MF1="verylow"'trimf', [-4380.42328042327 12599.5767195767 29569.5767195767]
MF2="low"'trimf', [16976 59213 80331.5]

MF3="moderate":"trimf', [59213 134955 179223]

MF4="high":'trimf', [134955 223491 267759]

MF5="veryhigh'":'trimf', [223491 827903 8430109]
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[Input3]

Name="HazinehPersonel'

Range= [0 21623]

NumMFs=5

MF1="verylow" 'trimf', [0 224 448]
MF2="low":'trimf", [224 495 630.5]
MF3="moderate":"trimf", [495 1461 1994]
MF4="high":'trimf', [1461 4098 5416.5]
MF5="veryhigh':'trimf', [4098 21623 30385.5]

[Input4]

Name='Draee'

Range= [0 1181739]

NumMFs=5

MF1="verylow"'trimf', [0 31417 62834]
MF2="low":'trimf', [31417 90890 120626.5]
MF3='moderate":'trimf', [90890 190336 240059]
MF4="high":'trimf', [190336 335151 407558.5]
MF5="veryhigh':'trimf', [335151 1181739 1605033]

[Outputl]

Name="Sod'

Range=[-1546 14706]

NumMFs=5

MF1="verylow"'trimf', [-1546 168 336]
MF2="low"'trimf', [168 493 655.5]
MF3="moderate":'trimf', [493 1165 1501]
MF4="high":'trimf', [1165 2694 3458.5]
MF5="veryhigh":'trimf', [2694 14706 20712]

[Rules]
1111,1(1):1
4424,2(1):1
4424,3(1):1
4534,3(1):1
5555,3(1):1
2242,3(1):1
2242,4(1):1
3243,1(1):1
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3444,2(1):1
44442(1):1
44441(1):1
3343,3(1):1
5443, 4(1): 1
3454,4(1):1
4554,4(1): 1
4555,4(1): 1
4344,5(1):1
44445(1):1
3323,3(1):1
3353,4(1): 1
4354,3(1):1
4404,3(1):1
4404,4(1):1
44455(1):1
4353,3(1): 1
4344,4(1):1
5555, 4 (1): 1
1221,2(1):1
2231,2(1):1
2202,2(1):1
3242,4(1):1
3342,2(1):1
2112,1(1):1
2212, 4(1):1
3212,2(1):1
3212,4(1):1
3313,1(1):1
4313,1(1):1
4314,1(1):1
4414,2(1):1
4414,1(1):1
1111,4(1):1
1122,3(1):1
1222,4(1):1
2123,1(1):1
2223,2(1):1
1221,3(1):1
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1222,3(1):1
2231,3(1):1
3332,4(1):1
3323,4(1):1
3423,5(1):1
3534,5(1):1
4534,5(1): 1
2202,1(1):1
2312,4(1):1
5333,5(1): 1
5343,4(1):1
2343,4(1):1
5445,3(1):1
5445,4(1):1
2212,3(1):1
2332,3(1):1
3443,5(1):1
3333,5(1):1
5535,3(1): 1
2242,1(1):1
1121,2(1):1
3313,3(1):1
1111,3(1):1
2122,3(1):1
3434,5(1):1
2333,4(1):1
5555,2(1): 1
3343,2(1):1
4454,1(1):1
4444,3(1):1
1131,2(1):1
1131,1(1):1
2222,4(1):1
1111,1(1):1
1121,1(1):1
5555,5(1): 1
1131,2(1):1
2232,1(1):1
3333,5(1):1
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1121,2(1):1
3313,3(1):1
1111,3(1):1
1111,3(1):1
2122,3(1):1
3434,5(1):1
2333,4(1):1
5555,2(1): 1
5555,2(1): 1
3343,2(1):1
3343,2(1): 1
4454,1(1):1
4454,1(1):1
4444,3(1):1
4444,3(1):1
1131,2(1):1
1131,2(1):1
1131,1(1):1
1131,1(1):1
1131,1(1):1
2222,4(1):1
2222,4(1):1
2222,4(1):1
2222,4(1):1
1111,1(1):1
1111,1(1):1
1111,1(1):1
1121,1(1):1
1121,1(1):1
1131,2(1):1
2232,1(1):1
5555,5(1): 1
5555,5(1): 1
5555,5(1): 1
5555,5(1): 1
5555,5(1): 1
5555,5(1): 1
5555,5(1): 1
5555,5(1): 1
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1. Introduction

Exchange rate fluctuations have important implications for producers,
workers, and the overall economic activity. Depreciation of a local currency
may benefit local firms that export to a foreign market as local products
become more affordable to foreign firms and consumers. However, if local
firms depend on imported intermediate inputs, currency depreciation may
reduce profits due to increased production costs (Al-Shammari, 2007).

Many studies have been carried out to measure the exchange rate
fluctuation and its impact on economic activities in the industrial sectors. In
general, changes in exchange rates are very important for the profitability of
industrial firms. Also, by increasing the insecurity and decreasing the
production and profit for exporting and importing enterprises, the risk of
exchange rate volatility can be considered as a trade barrier. Thus, firms
consider the risk of exchange rate changes as a vital and important aspect of
financial decision-making process. The importance of trading partners as
trading competitors in an industry may vary with trade across the country. The
industry specific real exchange rate indices might fail to change in various
economic conditions. In general, the industry specific real exchange rate
indices consider changes in competitive conditions of industry by using
exchange rate changes bilaterally. In fact, exchange rate fluctuations
significantly affect industries' profitability and their entry into global markets.
Moreover, if manufacturing enterprises use foreign intermediate inputs, the
devaluation may reduce industries' profitability due to the rise of costs. That
is to say, the importance of trading partners in trading competition within an
industry may be quite different from its importance in the overall level and
inside the country (Goldberg, 2004).

Real exchange rate index may not reflect changes in economic conditions
at the industry level, but industry specific exchange rate reflects changes in
competitive conditions of industry much better through considering bilateral
exchange rate fluctuations. Indeed, choosing trading partners to determine the
exchange rate parameters is very important for examining the reaction of firms
in each country. In fact, exchange rate fluctuations play a crucial role in the
profitability of the industries importing goods and intermediate inputs and
enterprises exporting the products. Exchange rate fluctuations can lead to
increased uncertainty as a barrier to trade. As a result, firms consider exchange
rate fluctuations as an important factor in decision-making. This paper extends
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previous studies by considering the impact of specific exchange rate
movements on industry output in OIC countries.

2. Literature Review

Recent significant declines in the trade-weighted U.S. dollar again raise
guestions about what exchange rate fluctuations mean for producers and more
broadly for economic activities. When the exchange rate depreciates, the
prices of goods imported into the host country typically rise. All else equal,
such exchange-rate-induced import price increases generally improve the
competitiveness of host producers in manufacturing and non-manufacturing
industries relative to that of foreign competitors. Although some industries are
made worse off by real exchange rate depreciation, perhaps due to their net
reliance on imported productive inputs, on average the profits of host
producers’ rise. At the national level, discussions of exchange rate movements
often rely on aggregate trade-weighted exchange rates, such as the carefully
constructed measures computed by the Board of Governors of the Federal
Reserve System for the aggregate economy.

Those aggregate indices use weighting schemes applied to trade-partner
exchange rates; the weights are based on all imports and exports of the entire
economy. Such indices are extremely useful at a macroeconomic level—for
example, in discussions of the relationships between exchange rates and the
aggregate trade balance. Yet this focus on national aggregates necessarily
omits industry-specific distinctions concerning trade partners and
competition. The importance of particular countries as competitors within an
industry can differ substantially from their importance in the aggregated trade
of the United States. As a consequence, aggregate trade-weighted indices may
be less effective than industry-specific real exchange rate indices in capturing
changes in industry competitive conditions induced by movements in specific
bilateral exchange rates. Goldberg (2004) makes a noteworthy attempt to
construct indices for industry specific real exchange rates. She estimates the
impact of these indices on producer profits of specific U.S. industries.
However, Goldberg shows how different the impact on U.S. producer profits
would be using these industry specific real exchange rate indices as opposed
to aggregate exchange rate. The industry specific real exchange rates index
consist of three indices by industry: 1) Based on export partner weights, 2)
Based on import partner weights, and 3) Based on the average of export and
import partner weights (Al-Shammari 2007).



82 Money and Economy, Vol. 10, No. 4, Fall 2015

With the devaluation of the national currency, the price of foreign goods
increases more than the domestic goods and the international competitiveness
improves. The end result can improve economic activity. In other words, due
to home currency devaluations, spending on foreign goods changes direction
to domestic goods. Of course, the success of currency devaluation in
stimulating foreign trade balance to a considerable extent depends on the shift
in demand towards the right direction as well as the economic capacity to meet
additional demands through greater supply of goods (Dornbusch, 1988).
According to traditional economists, the impact of the value of money on
economy is tensional while the new structural economists emphasize the
contractile effect of the devaluation on economy. In this regard, the economies
can be referred to in which Marshal-Lerner Conditions are violated and
devaluation leads to reduced production (Gylfason and Radetzki, 1991). The
price of exporting goods decreases and the price of importing goods increases
due to devaluation. While the foreign business is in balance and in unchanged
trade relationship, price changes neutralize each other. As a result, imports
increase more than exports and the real income of countries will decrease
(Tavakoli and Sayah 2010).

The effect of devaluation on economic performance is complex in relation
to goods supply. In semi-industrial economies, like most of the Middle Eastern
and Islamic countries where production entities are extremely dependent on
importing inputs and the inputs are not easily accessible in the country, the
cost of firms increases due to devaluation and the price of domestic
commercial goods increases sharply (Bruno, 1987).

Gylfason and Schmid (1983) believe that the ultimate effect depends on
the changes of supply and demand curves which will occur as a result of
currency devaluation. Due to the increase of exchange rate, the net exports
will improve, but production costs will increase too. Similarly, as the value of
domestic currency increases (devaluation), the net exports and production
costs will decrease. The effects of exchange rate fluctuations on economy
can be specified by taking supply and demand into account (Tavakoli and
Sayah, 2010).

In petroleum and raw material exporting countries where the aggregate
demand's reaction to currency devaluation is weak and exports are priced by
dollar (Qandil and Mirzaei, 2008), devaluation creates windfall profits in
international trades. In such economies, if the nominal wages increase with
delay in comparison to the rise of prices, and the marginal propensity for



The Effect of Real Exchange Rate ... 83

savings from profits is more than the marginal propensity for savings from
wages, the national savings will increase and will be associated with the
reduction of actual production (Barbone and Rivera, 1987). Moreover, the
expected devaluation which causes the domestic and foreign investors to lose
their trust can lead to a decrease in production (Tavakoli and Sayah, 2010).

Woo (1984) investigated the effects of industry specified exchange rate
indices on energy and non-food materials in the United States and Japan
during 1960-1980. The results indicate the further effect of exchange rate
index on import and export rather than the aggregate index.

Ohno (1989) examined the effects of exchange rates on manufacturing
industry in the United States and Japan using the indices of 16 foreign
currencies for exports and imports. The results indicated significant effect of
industry specified exchange rate indices on the production of 19 industries.

Feinberg (1991) studied the effect of exchange rate indices of 101
currencies on the production of 81 industries in the United States. The results
indicate the significant and positive effect of the exchange rate indices
specified for export and import on industrial production.

Choi and Prasad (1995) reviewed the effect of real and nominal exchange
rate of 409 international firms in U.S.A. The results indicated the significant
effect of real and nominal exchange rate on output value. However, the results
of the research offer limited support on their effects on 20 major industries.

Prasad and Rajan (1995) investigated the effects of specified exchange
rate on stock returns in the United States. In this study, unilateral and
multilateral exchange rates and linear approach were used. The results
indicated the effectiveness of the specified exchange rate on stock returns.

Williamson (2001) examined the effect of within-industry competition on
automotive industry in U.S.A using industry specified exchange rate index.
The results indicated the significant effect of industry specified exchange rate
on the products of automotive industry and within-industry competition.

Goldberg (2004) studied the effect of industry specified exchange rate
indices on profits of manufacturing industries of U.S.A. The results indicate
that the effect of industry specified real exchange rate indices is contrary to
the effect of aggregate exchange rate indices. Industry specified exchange rate
indices include the weighted average of import partners, the weighted average
of export partners, and the weighted average of export and import partners. In
this study, panel regressions were applied seasonally by using the data of 14
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industries during 1970-2003. The results indicate that the effect of changes in
the U.S. dollar on profit is significant and negative just for the industry
specified exchange rate index.

Dominguez and Tesar (2006) examined the effect of exchange rate on
firms® profit for 8 OECD and developing countries during 1980-1999.
According to the results, the use of import and export indices is not much
different from the use of exchange rate of U.S.A. Moreover, the exchange rate
has a significant and positive impact on the profitability of the firms.

Al-Shamari (2007) investigated the effect of industry specified exchange
rates on profitability of industries in the Middle Eastern countries during
1990-2004 using panel data approach. The results indicate the significant and
positive effect of industry specific exchange rate and the significant effect of
the aggregated exchange rate on the profitability of industries in the Middle
Eastern countries.

Alexandre, Bacdo, Cerejeira, Portela (2009) examined the effect of partial
and general specified exchange rate index on industrial products in the
economy of Portugal during 1988-2006. The results indicate the similar effect
of both indices on the industrial products of the country. Of course, the effect
of partial specified exchange rate index was more than that of the overall
specified exchange rate index. Moreover, there was a high correlation between
the two indices.

Lu and Pan (2012) studied the effect of industry specific exchange rate on
20 industries of the United States using the panel data approach for 1974-
2006. The results indicated the significant and negative effect of industry
specified exchange rate on profitability of 10 industries and the significant and
positive effect of industry specified exchange rate on profitability of the other
10 industries in the United States.

3. Measuring Industry Specified Exchange Rate

Maskus (1989), Martson (1990), Knentter (1994) and Haskel, Pereira and
Slaughter (2002) have examined exchange rate behavior and its effects on
firms' products and industries. Goldberg (2004) designed industry specified
exchange rate indices based on trade weight for each trade partner i.e. exports
real exchange rate index, imports real exchange rate index and average real
exchange rate index. These indices reflect the weight of trading partners in
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industry and the relative value of their currencies. The industry specific real
exchange rate indices are examined by three components including the weight
of exporting trade partner, the weight of importing trade partner, and the
average weight of exporting and importing trade partners. Suppose i
represents industry and trade partner for each industry is shown by j. Also,
BREX is bilateral real exchange rate among the trading partners for Islamic
countries. Bilateral real exchange rate is as nominal bilateral exchange rate
divided by the consumer price index for the country and its trading partners.
Export and import are shown by X and M. Then, industry specific real
exchange rate indices are based on the weight of business partners. Export real
exchange rate is defined as follows:

XBREX} = Y;x/ BREX] , Where x =t (1)
where export real exchange rate index for each country is the bilateral real
exchange rate for each trading partner country multiplied by the weighted
exports of the countries. Similarly, import real exchange rate is calculated as
follows:

, . . g ij
MBREX! = ¥ ;m/BREX] , Where =~ mY = ZMI\t/IU
j Mt

)

where import real exchange rate index for each country is as the bilateral real
exchange rate for each trading partner country multiplied by the weighted
imports of the countries. The average trade real exchange rate index is
as follows:

TBREX] = . 4(0.5x. + 0.5m)BREX]) 3)

According to the trade-weighted index, a decrease in the value of any of
these industry specific real exchange rate indices represents a real depreciation
of the country’s currency in the OIC countries. Any real appreciation of the
country’s currency is represented by an increase in the value of any of these
industry specific real exchange rate indices.
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4. Methodology and Experimental Model

In this study, Goldberg (2004) approach is used to estimate the effect of
industry specified real exchange rate indices on industrial output in Islamic
countries. Due to lack of statistical data in the study, the real output variability
is used instead of the real profit. Typically, there is a positive relationship
between the real product and the real profit. Therefore, the results can be
compared with the results of Goldberg. Also, in this study, the special real
exchange rate index is used. This variable shows the effect of industry
specified exchange rate index for Islamic Countries over time as a result of
changes on the composition of trading partners (the weight of industry and the
relative value of their currencies). Besides, it includes a specific real exchange
rate index variable. This variable captures the effect of the OIC industry
specific exchange rate index on outputs over time as a result of changing
composition in the trading partners’ weights for the industry and their
currencies’ relative values. By interacting the variable of the industry specific
exchange rate index with the trade variable (which consists of the sum of
export and import over production of a specific industry), this may help in
capturing the industry exchange rate variable interacted with the exposure
level to international trade. Including the interacted variable allows the impact
of industry exchange rate on outputs to grow as the trade share grows over
time (Goldberg, 2004)

First-order differential model is as follows:
AYY = al + ByAGDP! + B, Al] + B,AISERY + B, AISERY * Trade! +¢i,  (4)

where Y represents the dependent variable and the profit of each industry. In
this case the real output of industry is used as a proxy which is adjusted by
CPI of each country to be converted into real value. In general, there is a
positive relationship between actual production and profitability. Symbol i
represents the industry, j represents the countries, a and S are parameters, and
A represents the change in the logarithm of all variables except the interest
rate. GDP has entered the model in real values. | is the interest rate, ISER is
the industry specified exchange rate including three indices (XREX, MREX,
TREX) and Trade is the share of each industry in trade (equal to the export
and import of i country in comparison to aggregate output of that industry at
time t). The non-interacted industry specific real exchange rates term

(ﬂzAISERij) represents the effect of currency fluctuations on industry
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specified real exchange rate indices in the Islamic countries, and the interacted

exchange rate (B3AISER,’) represents the aggregate effects of an industry
exposed to international trade in the Islamic countries. Therefore, S8,
represents the effect of industry specified real exchange rate index on
industrial output in the Islamic countries and s represents the effect of
industry specified real exchange rate index exposed to the international trade
in the Islamic countries. ¢;; is the variable that indicates the error estimation
of panel data which involves all the conditions related to the error term under
the assumptions of Gauas-Markov.

In this study like Al Shamarri (2007), we use all available trading partners
for each OIC country unlike Goldberg (2004) who uses only the main U.S.
trading partners. Data availability usually limits the ability to have the same
trading partner over time for a particular OIC country. This prevents using
Goldberg’s approach to control for trade weight endogeneity through lagging
the trade weighted share for each U.S. trading partner. As a result, we used the

one-year lag for the trade variable (Tradet”_ 1), Which is interacted with the
industry specific exchange rate index in the regression. The key point is that
using the interaction term in the model without lagging the trade variable may
introduce an undesirable simultaneity relationship between the dependent
variable and the interaction term. However, in order to solve this simultaneity

problem we used one year lag for the trade variable (Tradeti{ 1) - In the
empirical section, | show that lagging the trade variable does not make any
significant changes in the results.

5. Results

In this study, the data related to 49 Muslim countries were used during
1990-2014. The number of countries was selected based on the availability of
data. The data of real exchange rate have been extracted from the Economic
Research Service International Macroeconomics Database with the year of
2000 as the base year. GDP, interest rate, and CPI were extracted from the
database of the World Bank and IFS. GDP and CPI are based on the base
prices of 2000. Export and import data were extracted from the United Nations
database and the COMTRADE database. The number of countries in different
industries varies based on the data availability. Moreover, the trade value
based on CPI and 2000 as the base year have been normalized.
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Table 1. F Test Results for All Models

F Test F-statistic Probe
Total Industries 20.31 0.000
Chemical Industry (import) 4.26 0.02
Chemical Industry (export) 5.30 0.01
Chemical Industry (trade) 4.24 0.02
Transport Industry (import) 11.12 0.000
Transport Industry (export) 26.41 0.000
Transport Industry (trade) 22.77 0.000

Source: Research results.

According to the F-test, models must be estimated by panel data. The
Hausman test can be used to differentiate between fixed -effects
model and random effects model in panel data. In this case, Random Effects
(RE) is preferred under the null hypothesis due to higher efficiency; while
under the alternative, Fixed Effects (FE) is at least consistent and thus
preferred. Tables 1 and 2 display F and Hausman tests.

Table 2. Hausman Test Results

Hausman test Chi-Sq. Statistic Probe
Total Industries 38.51 0.000
Chemical Industry (import) 17.05 0.000
Chemical Industry (export) 21.21 0.000
Chemical Industry (trade) 4.24 0.000
Transport Industry (import) 6.50 0.16
Transport Industry (export) 4,71 0.31
Transport Industry (trade) 6.03 0.19

Source: Research results.

In this study, we investigated the impact of exchange rate movements on
outputs of specific industries for OIC countries using industry specific real
exchange rate indices. We used data from 49 countries in the OIC during
1990 - 2014. Particularly, we present evidence on the impact of industry
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specific real exchange rate indices, using the method developed by Goldberg

(2004), on production in each of the specific OIC industries.

Table 3. Regression of Total Industries

Dependent Variable 4

Total industries

output
c L
BREX*Trade A (13(5_2022)
BREX A (j:gg)
Real GDP A (215'.4545)
Real Interest Rate A (118f39)
Adjusted R? 0.98

Source: Research results.

Table 4. Regression of Petrochemical Products

Dependent Variable Regression
4 output Import Export | Total Trade
11.79 14.26 12.55
c (5.45) (5.60) (5.73)
1.72 2.73 2.06
BREX*Trade A (10.27) 8.25 (10.00)
-0.19 -0.38 -0.12
BREX A (-10.31) (-8.27) (-10.02)
-1.90 7.17 -1.12
Real GDP A (-1.90) (0.25) (0.46)
-0.86 -0/4 -0.72
Real Interest Rate A (2.37) (0.97) 1.98
Adjusted R? 0/91 0/86 0/91

Source: Research results.
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Table S: Regression of Transport Industry

Dependent Variable Regression
4 output Import Export Total trade
40/90 40.91 38.94
C (16.86) (15.81) (15.88)
111 9.99 1.09
BREX*Trade 4 (4.91) (2.77) (3.85)
-0.04 -0.02 -0.02
BREX 4 (-5.71) (-2.54) (-4.38)
-2.96 -2.81 -1.56
Real GDP 4 (-0.6) (-0.23) -0.05
-0.27 -0.30 -0.29
Real Interest Rate 4 (-2.08) (-2.63) (-2.29)
Adjusted R? 0.21 0.13 0.15

Source: Research results.

The results of the research are shown in Tables 1 to 5, using first-order
differential technique. According to the results, the real GDP at different
modes of estimation is positive and significant. In fact, as the GDP increases,
the real profit in industries increases, too. In relation to the weak significance
of GDP or its insignificance, it can be said that since industry does not include
a considerable share of the economy in Islamic Countries, changes in GDP do
not actually result from changes in industry but they originate from other
factors such as oil revenues, growth of other sectors, and so on. Therefore, the
relationship between GDP and industrial production is not very significant in
some cases. The effect of real exchange rate on transportation industry,
petrochemical industry, and the whole industries is statistically significant but
negative. With regard to the rate of interest, its increase leads to the decline of
investment and profit. The coefficient of non-interacted industry specific real
exchange rate is statistically significant and if the currencies of the Islamic
countries change in comparison to their trading partners, the production of
their industries will decline.

In the chemical industry, 10 percent increase in the value of the Islamic
Countries’ currencies in comparison to their trading partners will be associated
with 1.9%, 3.8%, and 1.2% reduction in their chemical industry production.
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In transportation industry, 10% increase in the value of the Islamic countries’
currencies in comparison to their trading partners will be associated with
0.4%, and 0.2% reduction in the production of this industry.

Interacted exchange rate results from changes in industry specified
exchange rate (AISER) and the interactive effect of trade. The results shown
in Tables (1 to 5) indicate that the effect of changes in the exchange rate of the
Islamic countries on production is positive and significant. In fact, an increase
in the currency value in Islamic countries (with the weight of international
trade) leads to the increase of industrial production. The general interpretation
of this positive sign is that the firms in the Islamic countries are mainly
dependent on the intermediate products imported. Therefore, with the increase
of the currency value of the Islamic countries in industries dependent on
international trade, the imported intermediate inputs and the imported capital
inputs become cheaper. As a result, the production of such industries will
increase due to the reduction of production costs.

The results of the research show that there is a positive and significant
relationship between the products of Islamic countries' industries and industry
specified real exchange rate indices while Goldberg found the opposite results.
It can be said that intermediate inputs and capital inputs in U.S.A are produced
inside the country while in the Islamic countries they are produced outside the
country. In the United States the negative effect of the exchange rate increase
on the profits results from the lower demand for final products. Thus, the
effect of demand exists in the Goldberg's findings, but this effect does not exist
in the Islamic countries and the reduction of the costs of intermediate inputs
leads to the increase of production and consequently, the increase of the real
exchange rate.

However, at the microeconomic level the real exchange rate index masks
industry specific differences in trading partners and market competitions. In
this case, using industry real exchange rate indices may provide some useful
guidance to policymakers. Industry specific real exchange rate indices capture
changes in industry competitive conditions brought about by bilateral
exchange rate movements. Therefore, if policymakers need to understand
fluctuations in industry outputs, the industry exchange rate indices will help
provide useful guidance regarding exchange rate movements. Hence, our
results provide evidence for analyzing changes in economic activity resulting
from movements in exchange rates, for OIC countries at the industry level.
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6. Conclusion

In this study, the impact of exchange rate movements on outputs of specific
industries for OIC has been investigated using industry specific real exchange
rate. The results of the research indicate that there is a positive and significant
relationship between the products of the Islamic countries' industries and
industry specified real exchange rate indices. The results are contrary to the
findings of Goldberg. This can be explained that intermediate inputs and
capital inputs in U.S.A are produced inside the country while in the Islamic
countries they are produced outside the country. In the United States the
negative effect of the exchange rate increase on the profits results from the
lower demand for final products. Thus, the effect of demand exists in the
Goldberg's findings, but this effect does not exist in the Islamic countries and
the reduction of the costs of intermediate inputs leads to the increase of
production and consequently the increase of the real exchange rate.
Furthermore, the results of the effect of industry specified real exchange rate
indices, on the contrary to the exchange rate indices, are general. The real GDP
at different modes of estimation is positive in case of being significant. In fact,
as GDP increases, the real profit of industries will increase, too. The effect of
real exchange rate is statistically negative and significant.
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1. Introduction

The economy of Iran has experienced severe shocks and turbulences in recent
years resulting in a change in macroeconomic factors including oil production,
sale and price, exchange rate fluctuations, money supply, inflation rate,
economic growth rate, unemployment, etc. Manifold fluctuations and severe
turbulence of macroeconomic factors in the bank-oriented economy of Iran
have affected the competition pattern and market attractiveness of banks in
utilization and allocation of resources in the short run. This has been followed
by precipitate, temporal decision-making by managers considering only their
own judgment and intuition. Economy of Iran is experiencing a recession
which urges the banks, as main players, to pursue an expansionary policy to
support stagnant manufacturing industries and invest in job-creating sections
in order to fulfill Resistance Economy policies.

Macro-segmentation is one of the strategies by which managers are able
to react to changes of circumstances promptly. The intermediary nature of
banking industry allows unrelated industries to connect to each other. The
volatility of money and high velocity of banking products and services
circulation make the segmentation models and variables in banking industry
completely different from other businesses. Segmentation based on industries
(SBI) helps bank managers to better understand the structure of the economy,
identify larger and more stable groups with the same behavioral patterns,
thus redefine organizational strategies and respond to environmental
uncertainty quickly.

Considering the size and pace of changes in the economy of Iran, industry
segmentation is far more necessary than corporate segmentation. In other
words, if significant different groups are identified in industries, this study
will be able to present a new approach in SBI which is particularly useful in
banking. By considering the importance of this study for the economy and
conductors of banking and monetary markets, this study aims to answer the
following questions:

What is the SBI model for banks? What structures and variables does it
include? Based on the identified model, what are the groups and their
members? What are the dominant characteristics of these groups? How has
the behavior of the groups and their members changed during the time? What
are the effective measures and strategies of banks in case of choosing each
group as the target market?
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2. Literature Review and Theoretical Foundations

Segmentation was first indirectly mentioned in a textbook of industrial and
business marketing by Fredrick (1934). Studying the details of this concept in
papers by researchers did not start until the 1950s and 1960s. Market
segmentation and modeling as fundamental concepts in marketing have
always been the center of attention. Different approaches have been proposed
thus far, each encompassing different assumptions. Table 1 shows the
evolution of these approaches and the place of this study in each approach.
From 2000 onwards, scholars have developed normative and pragmatic
models by criticizing subjective ones. An example of the mentioned criticism
can be found in Webster (1978): “Most of the conducted researches in this
area of study are limited to descriptive studies including repetitive studies of
old subjects. Most of these studies have a small sample and simple
assumptions and do not reflect the real complexity of the world of businesses.”

SBI can be related to business segmentation; the latter is more
sophisticated than consumer market (Pol, 1994). Many logical and normative
models have been developed concerning this matter, as Danneels (1996) put
it: “Segmentation models are called normative as they have a prescriptive
nature meaning that these models suggest specific policies in the
marketplace”. Although several segmentation models have been proposed,
they rarely, if ever, have been implemented (Wind, 1978). Normative models
of market segmentation consist of a series of logical steps including the
Macro-Micro approach of Wind and Cardozo (1974), the Partial approach of
Green (1977), and nest hierarchical model of Shapiro and Bonoma (1985).
Despite the development in different normative models, Dibb and Simkin
(1994) believe that these models mostly deal with conceptual subjects. They
believe subjective models to be meaningless unless they are capable of being
used in the real world. While we need applicable plans, the destitution of
literature in segmentation especially in applying market segmentation plans,
is quite disappointing.

A review of the literature shows the gap between theory and practice in
market segmentation has been studied in a few studies (Danneels, 1996; Deeb
and Simkin, 1994; Jenkins and McDonald, 1994). However, a change of
stream toward practical studies is sensed in recent studies. These recent
researches are focused on market segmentation in the real world, not
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development of normative models. This study aims to design a valid
normative model in banking industry. In order to do so, we try to extract the
SBI model from the banks’ viewpoint, specifying its components, and based
on the findings presenting policies and managerial recommendations to the

bank managers to choose each of these markets as a target market.

Table 1. Position of this Study among Different Approaches of

Market Segmentation

Market Market segmentation Place of this study
Szgr;fgéialgsn Researchers |nterparg:)art(;(;2 r:n this considering this approach
To do the segmentation, | The main focus of this study is
. this  approach  takes | on the efficient allocation of
ggibkn;sn%n(lgm), resource allocation ) into resources (money) to diffe_rent
Economic Buzby(1973) account and cons_lders sectors in the economy in a
Bran dt(1966)’ price as the determinant | way tha}t the factorl_es’_need to
Smith(1956) ' factor of supply and | money isanswered in time and
demand and market | the profitability of the banks is
segmentation. maximized.
Focus is on demand in The banking system in Iran is
market segmentation. In in the beginning of marketing
this approach market approach. The banks are
segmentation is done by | practicing the physical and
Webster(1991), measuring the potential apparent factors of costumer-
Choffray and to respond to orientation concepts. Price
Marketing Lilien(1980), heterogeneous sectors of | war (interest rate) is
Flodhammer(1980), | the market, by designing | determinant in market share
Ames(1977), Green | exactly what the of deposit and loan and other
and Carmone(2001) | customer needs. This factors have lower priorities.
approach is used in It is crucial that a study with
markets with economic approach is done
competition pressure for | before studying through this
a lower price. approach.
Three approaches:
1. If the techniques used | Due to the intermediary
Cardozo (1968), in segmentation of nature of the banking
Wind (1978), consumer market are industry, the line drawn
Cheron and designed based on the between the consumer and
Consumer/bu Kleinschmidt bL_lsiness market, there business markets is not as
siness market (1_985_), Dibb and will be a _great ) easy as the commod_lty
Simkin (1994), opportunity for business | markets. The deposit market
Doyle and Saunders | market segmentation. has mostly small customers of
(1985), Pol and 2. There are a few B2C kind and the loan market
Grifth (1994) similarities between the customers of B2B type.
consumer and business
markets.
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Market
Segmentation
Approaches

Researchers

Market segmentation
interpretation in this
approach

Place of this study
considering this approach

3. The third school is
placed between the other
two admitting to both
similarities and
differences between the
two markets.

Behaviorism /
decisionist

Frank, Massy and
Wind (1972),
Mahajan and Jain
(1978), Danneels
(1996), Plank (1985)

Behaviorist approach: It
tries to identify and
document the
generalizable differences
of market sectors and
considers them to be the
foundations for
consumers’ behavior.
Decisionist or normative
approach: This approach
does not pay specific
attention to the
differences, instead it
tries to reveal the effects
of these differences on
the improvement of
marketing plans of the
company.

This study tries to present a
proper normative model, thus
it is a decisionist approach
model.

Macro/Micro

Wind and Cardozo
(1974), Shapiro and
Bonoma (1984)

Macro approach:
Segmentation is done
using demographical,
environmental
(economic, political,
social, technological,
legal), organizational,
and industrial variables.
Micro approach: This
one focuses on the
process of buying by the
buyers and buying by
decision-makers. The
variables are
psychological, attitude
determining, behavioral.

The firms are dependent on
money which is why this
study includes all economic
sectors of the country in need
of long and short run
financing. This will cause the
study to be of macro nature
and the segmentation level is
at industrial and economic
sectors level.
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Market Market segmentation .
Segmentation Researchers interpretation in this consl?cljzcr?nOf m:: ;tUdr)é)ach
Approaches approach 9 PP
Due to the following reasons
the study is mostly seller-
oriented:
Buvers-oriented 1.The dominance of financial
M . . and accounting thinking in
approach: Analyzing banking industry;
process starts from th_e 2.The generality of the need
customer and ends with f .
the seller ot money;
SeIIer-orilented approach 3.Unavailability of the
Whitlark (1986) (based on the aveE)iFI)abiIit information at micro level;
Buyer’s- ' Y| 4.The dominance of
N Mayers (1996), of the market for the - L
Seller’s P . productionism thinking in
interests Riquier, Luxton and | sellers): The process practice;
Sharp (1997) Z?r::isn\algshvt/?fhstﬂtlaer and 5. The youthfulness of the
R costumer-orientation thinking
availability of the market in Iran banking industry:
for the seller and its s ’
identifiability of the 6. Unavailability of
different sectors comprehensive studies in the
' field of business segmentation
based on real data and
econometric methodology, in
Iran and in the world.

2.1. Iranian researches

Few studies have been conducted concerning segmentation in banking
industry of Iran. Most of studies are limited to retail banking focusing on
current customers which usually use data mining techniques to analyze
consumer preferences. Retail customers’ market segmentation in the banking
industry is focused on depositors and does not cover all potential markets.
These studies often classify current customers based on predetermined
variables while the main goal of market segmentation is gaining competitive
advantage and this goal is not achieved without considering all markets. On
the other hand, this method of research is being static so that the results show
a picture of customer’s preferences in the short run while we need to study
the performance in time to assure the stability and reliability of the results
of the model.
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Table 2. Summary of the Main Domestic Studies

Researchers Title / Scope of the Method Variables
study
Akhoundzadeh d r':g:g:gg izuggrinirin Cluster analysis Regency, Frequency,
etal., Y gning (K-Means) Monetary (RFM)
customer segmentation
Identifying Market gg?iﬂraﬁ}z;’
Ghaffarietal., | Segmentation Variables Conceptual grap ’
. - Behavioral and
in Tourism Industry .
Psychological
Cluster
. Analysis
Kousha and Market Sggmgn_tatlon (K-Means), Regency, Frequency,
and Prioritizing Monetary, Payment
Zahmatkesh Fuzzy
Segments . - terms (RFMP)
Hierarchical
Analysis
Developing Tourism
Eghtedarian and | Strategies using Market | Cluster analysis .
Hajipour segmentation For (K-Means) Pulland Push Motives
Isfahan Province
Khajevand Bi?ﬁ(rgintégﬁosrzduesria; Two Step Regency, Frequency,
etal, d postto g Clustering Monetary (RFM)
ata mining
K-Means, Demographic, ,
Ahmadi et al., Sl?e rur?]er:ta; tli(gtl Neuron Behavioral and
9 Network Physiological
Segmenting banks
Mortazavi customers in Mashhad Factor analysis, Customer Benefit
etal, based on Benefit cluster analysis Expectations
Expectation Approach

2.2. Foreign researches

Most of the researches in the business market, especially in the loan market,
are devoted to subjective studies and surveys. Few of these have used real
data. They have mainly used experts’ viewpoints and ANOVA, MANOVA or
Conjoint Analysis. These studies are typically classified as consumer behavior
survey studies and are able to describe a small part of the market. As the data
in this type of study is obtained by means of surveys, the results are highly
affected by place and time and are not generalizable.
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Table 3. Summary of the Main Foreign Studies

Researcher(s) Market Segmentation Bases Method Sample
Identifying market  segmentation
variables: profitability, return on
Meahala (2013) |nvestmgnt, field of activity, products Conceptual SME’s
and services, deposit and loan volume,
collaterals, customer behavior in loan
repayments, customer reputation
Silvestrou o Survey/ Romanian
Credit risk )
(2012) descriptive | SME’s
Beck and Kunt | Accessibility to finance, business s
(2006) competitive conditions for SME’s Conceptual | SME’s
Anthapolos and | Study business customer behavior in: Surve 467 corporates
Labrokous corporate size, required products, (Manglva) in Gree(F:)e
(1999) profitability, risk profile)
Zenoldine Product Life Cycle, Differentiation | Conceptual |
rategies in product and services ode
(1996) Strat duct and Model
Designing  two  step market | Conceptual |
Cheron (1989) segmentation model for banks model
Corporate size, relationship duration,

Ma and Chan numb_er of banks_ used by customers, | Survey/ 96 Corporates
(1990) perceived quality, diversity of o in Hong Kong
services, place, CEO’s relationship descriptive

with banks

3. Methodology

The aim of this study is to explore a new segmentation model at industry level
and then to describe and evaluate segments based on longitudinal real data
collection. The data has been obtained from Tehran Stock Exchange and Iran
Stats. Center regarding factories with 50 and more employees between 2005
and 2013. The structures and variables of the research have been identified
and described using focus group technique and interviews with experts of the
industry:

Focus Group: In the first step the factors of measuring the attractiveness
of the market from the banking system viewpoint were identified using a focus
group of 7 experts of banking with different specialties; finance, economics,
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accounting, and marketing. In order to identify factors, structures and
variables Directed Content Analysis approach was used. In this approach,
primitive codes are obtained based on literature review and previous studies
and made available to experts as guidance for model development.

Personal Interviews: In the next step, interviews were conducted in two
levels to confirm the identified components and define operational variables.
First the members of the focus group who were completely aware of the model
framework were interviewed in a semi-structured framework; then the
other experts were interviewed with open questions. With the gradual
presentation of the model, the questions were asked to confirm the identified
characteristics.

Table 4. Operational Variables Recommended by Experts in
Interview Based on Literature Review

Market References in
attractiveness previous Structures Recommended variables
factors studies
Myers (1996) Number of factories (15), number
Wind (1978) ' of employees (15), Sales volume
Webster (199',1) Industry size share (15), Value-added share
Market size Cheston and (10), Production share (5) Fixed
Klafitis (1997), asset (3)
Cheron and Deposit and Input- Output volume (15),
Kilnshmidt Loan Market | compensation per capita (12),
(1985). Size capital investment share (15
p
Short and long term growth in a
Sharplin (1985), number of factories (15), number
Day ?198(6) ) I?g\l:\ftthry of employees (15), sales volume
Abell and ' 9 share (15), value-added share
Market growth Hamound (14), investment volume (12)
(1979), Denosit and Short and long term growth in
Channon P input- output volume (15),
(1979). loan market - :
rowth compensation per capita (12),
g capital investment share (15)
Stahl and Indust Profit margin (15), Return on
Profitability Gribsy (1992), | profi tart))/ility investment (12), interest coverage
Abell and ratio (11), return on asset (15)
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Market References in
attractiveness previous Structures Recommended variables
factors studies
Hamound Industry - .
(1979) productivity Output to input ratio (12)
Stahl and Potential to Commission paid to banks (15),
Gribsy (1992), export to sales ratio (11),
Product develop new . - .
. I Abell and imported capital to total capital
differentiation products and - )
Hamound services (9), imported raw material to
(1979) total raw material (10)
Financial risk | Debt to equity ratio (15
Hassy (1978), inancial ris quity ratio (15)
Ca_rdozo and Default risk Receivable turnover ratio (11)
. Wind (1985),
Investment risk - — -
Cheron and Commercial | Deviation of real production from
Klinshmidt risk trend (15)
(1985) — —
Liquidity risk | Liquidity ratio (11)
Forward and
Intersectional Input-output back_vvard_ Forward linkage (15), backward
h relationships .
transactions tables - linkage (15)
with other
industries
Abell and R&D R&D expenses to sales (15)
Hamound expenses
Industry value (1979), Chavin —
and Hirshy Advertising Ad expenses to sales (15)
(1993) expenses

* Digits in parentheses represent frequency of recommendation by experts.

In the second step after reaching a consensus on the attractiveness model,
the experts were given the information platform and were asked to give their
recommended variables to measure each of the following structures: Industry
market size, deposit and loan market size, industry growth, deposit and loan
market growth, profitability, investment risk, industry value, intersectional
transactions. After 15 interviews, no new variable was added to the model and
the interviews had reached a theoretical saturation.

Table 4 shows the suggested variables and their frequency in the sample
(for more information please refer to appendix 1).
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Statistical Techniques:

PCA: Having the model developed, we used principal component analysis
to explore the model based on real data for possible modification. In principal
components analysis, the total variance in the data is considered. The diagonal
of the correlation matrix consists of unities, and full variance is brought into
the factor matrix. Principal components analysis is recommended when the
primary concern is to determine the minimum number of factors that will
account for maximum variance in the data for use in subsequent multivariate
analysis (Malhotra and Bricks, 2007).

Hierarchical Clustering: Hierarchical clustering is characterized by
developing a hierarchy or treelike structure. Hierarchical methods can be
agglomerative or divisive. Agglomerative methods are commonly used in
marketing research which start with each objects in a separate cluster. Clusters
are formed by grouping objects into bigger and bigger clusters (Malhotra and
Bricks, 2007). They consist of linkage methods, error sums of squares or
variance methods, and centroid methods. We used centroid methods in this
study. In the centroid method, the distance between two clusters is the distance
between their centroids (means for all the variables).

Discriminant Analysis: We used Discriminant analysis technique to
analyze each group features in this study. Discriminant analysis is a technique
for analyzing data when the criterion or dependent variable is categorical and
the predictor or independent variables are interval in nature. Group
membership is dependent variable and market attractiveness factors are
independent variables in this study.

Population and Sample: The population of this study is the industrial
sector of the country and all factories with 50 and more employees are the
research sample. The sample has been divided into 55 industries using ISIC
classification (list of 55 industries can be found in appendix 2).

4. Data Analysis and Findings of the Research

Principal component analysis: Total 440 observations (55 industries x 8
years) were evaluated by Exploratory VVarimax rotation method. Only factors
with Eigen value greater than 1.0 were retained. 13 factors were identified
which explains 70 percent of variance of data. Factor 1 represents market size
in deposit and loan aspect, factor 2 represents long run growth, factor 3
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represents profitability, factor 4 represents market size in industry size aspect,
factor 5 represents short run growth, factor 6 represents investment risks,
factor 10 represents industry value and factor 11 represents intersectional
transactions. Other factors do not show any meaningful concept. According to
PCA result product differentiation is omitted and commission paid to banks is
defined as a measure for market size.

Table 5. Principal Component Analysis Results

Factors

Initial Eigenvalue

Loadings with rotation

Total v:ﬁaorrce Cumulative Total v:ﬁ’aorfce v:ﬁaorfce
1 6/026 15/451 15/451 4/130 10/589 10/589
2 3/872 9/929 25/380 2/978 71636 18/225
3 3/459 8/870 34/251 2[747 7/043 25/268
4 2/481 6/361 40/611 2/739 7/023 32/291
5 2/242 5/749 46/361 2/652 6/799 39/090
6 1774 4/549 50/909 2/621 6/721 45/811
7 1/535 3/936 54/846 2/353 6/032 51/844
8 1/370 3/513 58/359 1/692 4/339 56/183
9 1/328 3/405 61/764 1/591 4/079 60/261
10 1/190 3/052 64/816 1/394 3/576 63/837
11 1/097 2/812 67/628 1/378 3/533 67/370
12 1/060 2/717 70/345 1/160 2/976 70/345
13 /971 2/489 72/834 - - -

Source: Research results.

Hierarchical Clustering: The industry grouping was done using the
hierarchical clustering method. To do so, the mean of the variables for the 8
years of the study was calculated and the clustering was determined for the
mentioned years. The Dendrogram schematic showed the best case is
clustering the industries into 4 clusters. The identified clusters were compared
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to the other clusters in each year based on the stability and 4 groups of
industries were determined based on the stability and persistence of the groups
during the 8 years: Green, Yellow, Red, and White. The results of significance
test at significance level of 95% of the variable means of these 4 groups can
be found in table 6.

Discriminant Analysis: As 4 groups were evaluated, a maximum of 3
functions could be derived using discriminant analysis. The Eigenvalue of the
first function is 135.2 which shows 95% of the variance of the data. The higher
Eigenvalue of the first function indicates its potential to better distinguish the
groups. The second function with an eigenvalue of 5.8 can only explain 4% of
the variance of the data. The third function only explains 0.5% of the variance
of the data with an Eigenvalue equivalent to 0.693.

Table 6. Discriminant Functions, Eigenvalue and Equality Test of
Group’s Center

Discriminant | g | %of % | wilks | chi- sig
functions variance - Lambda | square '
variance
1-3 135.02 95.4 95.4 0.001 301.66 | 0.000
2-3 5.81 4.1 99.5 0.087 100.24 | 0.000
3 0.692 0.5 100.0 0.591 2157 | 0.364

Source: Research results.

For the hypothesis test of all three group centers to be equal, we have
considered three cases. First, all three, then the second and the third, and
finally, only the third one were evaluated. The results showed that the third
one cannot explain the difference between the groups. The first one can
effectively explain the differences and the second one can do so in a significant
way. Table 5 shows the results of significance test of equal center for all
groups, in all three cases with Eigenvalues and Wilks-Lambda statistic.

Validity of the lIdentified Groups: To measure the validity of the
identified groups, cross-validation method was used. In this method, the data
is randomly divided into two subsamples. The analysis sample, is used for
estimating the discriminant function, and the validation sample is used for
developing the classification matrix. The discriminant weights, estimated by
using the analysis sample, are multiplied by the values of the predictor
variables in the hold out sample to generate discriminant scores for the cases
in the hold out sample. The cases are then assigned to groups based on their
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discriminant scores and an appropriate decision rule. By a rule of thumb, if
this ratio is 25% more than the random division of the units between the
groups, the results are reliable (Malhotra and Bricks, 2007). As the identified
groups in the present study are 4 groups, if the ratio is higher than 50%, the
groups are valid. Table 6 shows the validity percentage of the units in desirable
groups in each year.

Table 7. Cross Validation Test of Hierarchical
Clustering (2006-2013)

2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
71% | 75% | 93% | 82% | 71% | 71% | 80% | 82%

Source: Research results.

Mean Equality Test of Variables across the Groups: Before describing
each group’s characteristics, we need to know which variables distinguish
groups the most. Mean equality test was taken in order to recognize these
variables. Table 7 shows the significance of mean differences of variables
across four groups. Significant variables were selected as the basis of
segmentation and difference description across the groups.

Table 8. Mean Equality Test across Groups

Wilks F Wilks F

Variables Lambda statistic Sig. Variables Lambda statistic Sig.
FS 0.924 1.195 0.121 10G 0.896 2.562 0.065
ES 0.767 5.177 0.003 LIOG 0.766 5.192 0.003

VAS 0.155 92.675 0.000 IG 0.853 2.928 0.042
SS 0.109 138.39 0.000 LIG 0.0721 6.580 0.001
10S 0.115 131.133 0.000 PM 0.928 1.318 0.279

IS 0.253 50.194 0.000 ROA 0.26 48.2722 0.000

RTR 0.538 14.598 0.000 ROI 0.851 2.987 0.040
DE 0.772 5.030 0.004 10 0.855 2.887 0.044
WS 0.46 19.996 0.000 CS 0.201 67.493 0.000
FG 0.899 1.908 0.14 RMIT 0.92 1.473 0.233
LFG 0.895 1.999 0.136 CACT 0.861 2.753 0.052
EG 0.809 4.021 0.012 ETS 0.967 0.577 0.633

LEG 0.791 4.484 0.007 STA 0.911 1.659 0.187

VAG 0.857 2.824 0.047 RDS 0.893 2.039 0.120

LVAG 0.882 2.268 0.092 LR 0.822 3.688 0.018
SG 0.877 2.389 0.08 FLL 0.203 66.81 0.000

LSG 0.835 3.357 0.036 BL 0.754 5.549 0.002
WG 0.798 4.316 0.009 FL 0.795 4.371 0.008

LWG 0.798 4.301 0.009 RISK 0.597 11.48 0.000

Source: Research results.
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Considering table 7, the main characteristics of identified groups are as
follows:

Group 1. Green Industries:
Number of Members: 4 Industries; ISIC: 232, 241, 271, and 341

This group consists of the industries with the highest number of employees,
sales, investment, and wages and salaries although the number of factories in
this group is ranked three. The turnover of this group is very high and makes
it the biggest market of deposit and loan for the banks. These industries have
had higher long and short run growth rate in value added, sales volume, and
investment in factors of production. Despite the high turnover and growth,
their profit margin, investment return, and productivity are lower than
expected. They have had the highest commission paid to the banks. These
industries are neither export-oriented nor import-oriented thus are least
dependent on foreign markets and could be vital in Resistance Economy
Policies. Business risk is high in these industries, meaning that their sales have
experienced severe fluctuations; they have a medium-range performance in
financial liabilities, and the best liquidity account among all industries; they
have a medium condition in collection period which has been prolonged after
the sanctions. They have the highest forward linkage and relatively high
backward linkage.

Group 2. Yellow Industries:

Number of Members: 35 Industries; ISIC: 151, 152, 154, 155, 210, 221, 222,
242, 243, 251, 269, 272, 273, 281, 289, 291, 292, 293, 311, 312, 313, 315,
319, 321, 322, 323, 331, 333, 342, 343, 351, 352, 359 and 361

The number of factories is relatively high but considering the employees and
other measures of industry size, they have a medium state. Their market size
for attracting deposit and loan is medium and their market growth in the long
and short run is the lowest among all industries in all aspects. These conditions
have improved to some extent in 2011 and 2012; their profitability is low in
general and has improved in recent years; they have the second highest paid
commission to the banks; they import capital equipment and as a result are
import-dependent; they have the lowest rate of export among all industries;
they have a medium state in liquidity, a relatively low collection period, a
medium business risk and have average forward and backward linkage.
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Group 3. Red Industries:
Number of Members: 4 Industries; ISIC: 171, 172, 173, and 181

These industries have the highest number of factories. They have an average
state considering the number of employees, investment, and wages and a small
size in sales and factors of production; thus their market for deposit and loan
is small; their growth is average; they have the lowest growth rate of sales
among all industries, and the highest growth rate of deposit and loan market.
Their profitability is medium-range and is ranked third in paid commissions
to the banks. These industries are import-dependent and were severely
affected by the sanctions. They have the highest rate of export, lowest
liquidity, and high collection period, as a result the default risk is high in this
group; however, they have a low business risk. They have the lowest forward
linkage and average backward linkage.

Group 4. White Industries:

Number of Members: 12 Industries; ISIC: 191, 192, 201, 202, 223, 231, 252,
261, 300, 314, 332 and 353

These industries have the smallest size and deposit and loan market among all
groups; value added and investment growth rate are high and they have an
average growth rate in other variables; they have the highest profitability state,
lowest paid commissions to the banks thus a small market for them. Import
and export is of medium-range, so is liquidity; collection period is low and
they rank second in this matter; they have the lowest business risk, forward
and backward linkage.

Table 10 shows industries membership across 9 years. Accordingly, the
majority of industries migrated between the groups. However, final
membership is determined by robust members. This table also presents
validity and reliability of industries’ membership findings.
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5. Conclusion and Suggestions

This study introduced a new approach in segmentation models. SBI can be
used in businesses such as banking where its intermediary nature let the
businesses to connect with the variety of industries in massive transactional
relationships simultaneously. Findings in this study showed that four different
and significant groups can be identified at the industry level in Iran banking.
Based on the findings, it is suggested that SBI approaches be taken
into account before corporate segmentation in businesses such as financial
intermediaries, wholesalers and retailers, transportation, public services,
legislative and policy institutions since they have multi-sectional
relationships.

Findings showed that Iranian industries can be divided into 4 groups from
a banking system viewpoint: Green, Yellow, Red, and White. The Green
group is the most attractive one for banks. This group has a priority for the
banks with high capital which pursue strategies such as gaining high market
share, cost leadership in the money market, and utilizing economies of scale.
As these industries have an intermediate role among industries, one of the
efficient strategies in this market is using the advantages of relationship and
network marketing. These industries enjoy a steady and stable growth rate in
long run thus are the proper market for long run development investment
plans. On the other hand, we can see the importance of these industries in
fulfilling the objectives of Resistance Economy as they have a strategic role
in our country; this role must be considered far more than the past. Despite all
advantages of this group, the banks are prone to suffer in times of recession
and shock due to the high business risk of these industries. Also concentration
risk should be taken into consideration as the number of the factories is low
and their market is quite big in these industries.

The red group is the best choice for the banks which are unable to enjoy
the advantages of the first group. Including 35 industries out of 55 in this
study, makes the market seriously attractive for the banks. This market is the
most attractive one for the banks looking for creating diverse commission
revenues with low risk from different sectors, especially in the case of newly
established banks which try to pursue diversification strategy and
development of monetary and banking services under the concept of universal
banking. Most of the industries of this group are import-oriented and are a
good market for import bonds. As they are the closest to final consumers, their
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collection period and liquidity is in a good condition. This makes the market
attractive for the loan to working capital. Low growth rate and profitability
are the Achilles Heel for the banks who choose these industries.

The yellow group including textile and clothing industries are import-
oriented while they have a high rate of export. This makes them a good market
for import and export bonds and to increase commission revenues. The growth
of deposit and loan in this sector has shown a great prospect for near future.
Since they have a financial leverage and low liquidity, they are highly prone
to default risk and thus are a risky market for the banks.

The industries in the white group are a priority for the banks which are
willing to choose niche strategy. Banks with low capital can choose these
industries in order to increase their market share to the highest level in the
market. The high-profit margin of this group members makes these industries
attractive for newly established banks which suffer from a high cost of money.
It is supposed that interest rate determination mechanism would be more
flexible than other groups. Being the most stable and resistant industry against
environment shocks in this group makes it a safer market for infants. Also,
white group market is recommended for working capital loans.

One of the limitations encountered in this study was the difficulty of
identifying the industries’ attractiveness dimensions for the experts due to the
vast coverage of industries which is why only quantitative data and indices
were used to evaluate the groups of the market. In future studies, subgroups
of each group could be developed using quantitative and qualitative variables,
based on the findings of this study. It is also recommended to try SBI
approach to other businesses such as wholesalers, retailers, other financial
intermediaries etc.
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Abstract

This paper investigates the asymmetric effects of monetary policy on economic growth over
business cycles in Iran. Estimating the models using the Hamilton (1989) Markov-switching
model and by employing the data for 1960-2012, the results well identify two regimes
characterized as expansion and recession. Moreover, the results show that an expansionary
monetary policy has a positive and statistically significant effect on economic growth during
recession, in expansionary regimes while the effects are stronger during recessions than
expansions as predicted by finance constraints models. By using time-varying transition
probability Markov-switching models, the results also show that an expansionary monetary
policy raises the probability of switching from a recession to an expansion but reduces the
probability of switching from an expansion to a recession.
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1. Introduction

It has been of great interest to macroeconomists whether monetary policy has
the same sort of effects in recessions and expansions. Theoretical explanations
for the asymmetric effects of monetary policy across business cycles have
been proposed at least since the great depression. Keynes (1936) theorized that
the movement of certain macroeconomic variables across business cycles may
be asymmetric. The Keynesian models of the downward rigidity of wages and
prices yields a convex aggregate supply curve in which monetary policy will
have asymmetric effects on real output. Figure 1 illustrates that during
expansionary periods (at the relatively steep part of aggregate supply curve)
monetary policy shocks, represented by the shift in aggregate demand (ADe),
translate more into change in price (wage) level, while in the recessions (at the
flat part of the aggregate supply curve) monetary policy shocks, represented
by the shift in aggregate demand (ADr), have more real effects.

Figure 1. Convex Aggregate Supply Curve

y

Source: Kakes, J. (1998). “Monetary Transmission and Business Cycle Asymmetry.”
Memeo: University of Groningen.

Recent financial theories of business cycle developed by Bernanke and
Gertler (1989) and Kiyotaki and Moore (1997), among others, emphasize the
role of balance sheet to describe how financial factors may enhance the effects
of monetary policy. This class of models is based on “credit market
imperfections” theories. These models explain that when there is asymmetric
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information in the financial market, agents (borrowers) may behave as if they
were constrained financially. Finance constraints are more likely to bind in
recessions when the net worth of borrowers is low. The lower the net worth,
the greater the external finance premium should be. Higher external finance
premium creates a financial propagation mechanism which amplify the
interest rate effects of monetary policy on investment demand by reducing
liquidity and thus reducing investment demand for constrained borrowers.
This implies that monetary policy is more effective in recessions than
expansions. The empirical evidence of an asymmetric effect of the monetary
policy was first sparked by Cover (1992) and then was verified by a large and
growing body of empirical literature by employing different econometric
frameworks.!

This paper empirically examines the asymmetric effects of monetary
policy across business cycles. More specifically we examine questions like:
Does monetary policy have the same sort of effects in recessions and
expansions? Given that the economy is currently in a recession, does monetary
policy increase the probability of switching to an expansion? We study these
kinds of questions by employing Markov-switching models developed by
Hamilton (1989). Unlike linear models this approach allows for nonlinearity
and asymmetry. Besides, the Hamilton algorithm endogenously determines
the optimal recession dating based on the data. In this study the Hamilton
(1989) Markov-switching model is modified to allow monetary policy to
affect economic growth. Moreover, the basic Markov-switching model is
extended to a time-varying transition probability Markov-switching model to
allow the probability of moving from one state to another depending on
monetary policy.

The rest of paper is structured as follows: The next section reviews the
related literature. Section 3 presents econometric framework and the data.
Section 4 reports the empirical results regarding the potentially asymmetric
effects of monetary policy across business cycles and whether monetary
policy affects the transition probability of switching between regimes. Finally,
concluding remarks are offered in Section 5.

1. See among others, Morgan (1993), Karras (19964, b), Weise (1999), Garcia and Schaller
(2002), Florio (2005), Tan and Habibullah (2007) and Hoppner et al. (2008).
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2. Literature Review

In recent years, a large and growing body of empirical studies has focused on
different types of asymmetric effects of monetary policy on real output. These
asymmetries can be classified into three sub-categories: (1) Asymmetry linked
to the direction of the monetary policy action, (2) Asymmetry related to the
size of the monetary policy and (3) Asymmetry over the business cycle.

The empirical study of asymmetric effects of monetary policy was first
carried out by Cover (1992) who showed that a tight monetary policy is more
effective than an easy one in US. De Long et al. (1988)! employed Cover’s
procedure but they used the broader monetary aggregates M2 and M3. Their
annual data revealed that expansionary monetary shocks had smaller effects
on output than contractionary shocks. Morgan (1993) verified this kind of
asymmetry by using an alternative measure of monetary policy, the Federal
funds rate. Karras (1996a) confirmed Cover’s result by employing panel data
estimation for a panel of 18 European countries. By utilizing a similar
methodology, Karras (1996b) found that asymmetry is an international
phenomenon. Karras and Stokes (1999) extended cover model by adding a
price equation to the process to look into the reasons for the asymmetry. Weise
(1999) examined asymmetry using a nonlinear VAR models and the impulse
response functions generated by these models. The results indicate that
positive and negative monetary policy shocks have symmetric effects on US
output. By employing a similar methodology Ravn and Sola (2004) found that
negative unanticipated money supply shocks have greater real output effects
than positive ones for the US post-war period.

Florio (2005) examined this kind of asymmetry for Italy using the three
month interbank rate as monetary policy indicator and found that positive
shocks (tight monetary policy) have stronger effects on output. He also
considered the effects of monetary policy on prices and found that convex
aggregate supply curve (asymmetric price adjustment) is the main source of
asymmetry in Italy. By employing a similar methodology, Tan et al. (2010)
concluded that tight monetary policy is more effective than easy monetary
policy in Indonesia, Malaysia, the Philippines and Thailand. However, using
Hamilton (1989) Markov-switching model and US quarterly data, Ravn and

1.Cover revealed also the results of asymmetric effects of monetary policy in U.S. in a Working
Paper in 1988.
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Sola (1997) and Lo and Piger (2005) could not find any strong evidence of
asymmetry between positive and negative policy shocks.

Using Markov-switching models and US quarterly data Ravn and Sola
(1997, 2004) analysed big versus small monetary policy shocks and found that
big shocks are neutral but small shocks have real effects, confirming the
asymmetry related to the size of money-supply shocks. By using nonlinear
VAR model and impulse response functions generated by this model Weise
(1999) confirmed the asymmetry related to the size of US monetary policy
shocks, particularly for negative shocks when the economy is in a low growth
state. Utilizing a time-varying transition probability (TVTP) Markov-
switching model Lo and Piger (2005), could not find any strong evidence of
asymmetry related to the size of monetary policy.

The asymmetric effects of monetary policy over business cycle were first
examined by Thoma (1994) who studied the stability of money-income
causality over the business cycle in US and found that the relationship between
money and income becomes stronger in recessionary periods than
expansionary periods. Kakes (1998) employed Markov-switching model to
investigate state asymmetries in US, Germany, UK, Belgium and the
Netherlands. He found cyclical asymmetries for US and Germany and to a
lesser extent, for UK and Belgium, but not for the Netherlands. Shen (2000)
also employed Markov-switching models but could not detect state
asymmetries in Taiwan.

Garcia and Schaller (2002) examined state asymmetries in US by
extending the Markov-switching model in two dimensions. First, they allowed
monetary policy to affect the growth rate of output. Second, they allowed the
probability of moving from one state to another to depend on monetary policy.
Their results showed strong evidence that monetary policy has stronger effects
during recessions than expansions. Moreover, change in the interest rate has a
substantial effect on the probability of state switches. By employing the same
methodology, Dolado and Maria-Dolores (2001) confirmed asymmetry over
business cycle using Spanish quarterly data at the aggregate and the sectorial
level. In another study Dolado and Maria-Dolores (2006) verified state
asymmetry in Euro area. They followed Dolado and Maria-Dolores (2001)
methodology but measured monetary policy as residuals of a forward-looking
Taylor rule reaction function. The Taylor rule equation is estimated using
interest rate, inflation rate and output gap.
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By employing the Markov-switching model, Aragon and Portugal (2009)
examined asymmetric effects of positive and negative monetary policy shocks
over business cycle in Brazil. The results for most of the estimated
specifications indicate asymmetry between positive and negative monetary
policy shocks in booms, while in recessionary periods, no evidence of
asymmetry related to the sign of monetary policy is found. Moreover, there
are no strong evidence of asymmetry related to the phase of the business cycle.
Tan and Habibullah (2007) also employed the Markov-switching models and
found that monetary policy has stronger effects on output during recessions
than booms in four ASEAN economies: Indonesia, Malaysia, the Philippines
and Thailand.

Estimating a model within a Baysian framework, by using Markov chain
Monte Carlo (MCMC) simulation Kaufmann (2002) confirmed state
asymmetry in Austria. Sensier et al. (2002) used smooth transition regression
(STR) models to study the nonlinear relationship between monetary policy
and output in UK and found that change in interest rate has a greater effect on
output in expansions than recessions. Hoppner et al. (2008) applied a time
varying coefficient VAR (TVC-VAR) model and concluded that monetary
policy shocks have stronger effects during recessions than booms.

In the case of Iran, Fardar (2003) employed the ordinary least square
approach and found that negative monetary policy shocks had a significant
impact on economic growth in recessions and expansions. But, the effects of
negative monetary policy shocks on economic growth were not significant in
recessions and expansions. Asgharpour (2005) studied asymmetry related to
the direction and size of monetary policy shocks for the period 1959-2004.
The results of this study indicate that negative monetary policy shocks have a
greater impact on real GDP. Moreover, big monetary policy shocks are more
effective than small shocks. Using co-integration and error correction
modelling approaches for the period 1959-2005, Mehrara (2008) found that
negative monetary policy shocks have a stronger impact on economic growth
than positive shocks. By employing artificial neural network models,
Motafakker Azad et al. (2010) confirmed the asymmetric effects of monetary
policy shocks over business cycles (Sharifi Renani et al., 2012).

Sharifi Renani et al. (2012) analysed the asymmetric effects of positive
and negative monetary shocks on real GDP using Markov-switching models
for the period 1989-2008. Positive and negative monetary shocks were
identified using Hodrick-Prescott filter. The results of this study indicate that,
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expansionary monetary policies increase real output in recessionary regimes,
while contractionary policies decrease real output. On the other hand, during
expansionary regimes, implementing expansionary monetary policies
decrease real output while contractionary monetary policies raise real output.
Accordingly, they have suggested to the monetary policy makers to implement
expansionary monetary policies during recessions and to implement
contractionary policies during expansionary regimes. The findings of this
study also indicate that monetary shocks are more effective in recessions
than booms.

Gholami et al. (2013) investigated the asymmetric effects of monetary
policy on GDP over business cycles for the period 1959-2009. They utilized
Multiple Regime Smooth Transition Autoregressive Models (MRSTAR) and
identified four regimes in business cycles of Iran based on the growth of oil
revenue and the growth of private sector investment. They found that the
impact of M1 (as monetary policy indicator) on GDP is asymmetric over
business cycles in Iran. The greatest impact of M1 on GDP is when the growth
of oil revenue and the growth of private sector investment are higher than 5%
and 12%, respectively. The smallest impact of M1 on GDP is when the growth
of oil revenue and the growth of private sector investment are lower than 5%
and 12%, respectively.

Employing Markov-switching models and using quarterly data for 1990-
2011, Jafari Samimi et al. (2014) analysed the asymmetric effects of monetary
gaps on inflation across high and low inflation regimes in Iran. In order to
identify monetary gaps, simple sum and Divisia monetary aggregates have
been utilized. The results show that the effects of monetary gaps are stronger
in low inflation regimes than high inflation regimes. The results of this study
also indicate that Divisia monetary aggregates compared to simple sum
monetary aggregates have a stronger impact on inflation suggesting that
Divisia monetary aggregates are a better proxy for examination of the role of
money in macroeconomic policies.

Komijani et al. (2015) analysed asymmetric effects of monetary policy on
inflation and output gap in Iran by employing the threshold regression
approach. Empirical results of this study show that the Central Bank of Iran
reacts more to negative output gaps than positive ones. Moreover, the Central
Bank reacts to inflation only when the inflation rate is higher than a threshold.
These findings indicate that monetary authorities have responded more to the
output and employment than inflation during the sample period.



132 Money and Economy, Vol. 10, No. 4, Fall 2015

Most of the literature related to the issue of asymmetry are reported in the
context of developed countries and to a lesser extent for developing ones. This
gap, mixed results and insufficiency of empirical studies in developing
economies deserve further research.

3. Econometric Framework

3.1. Fixed transition probability Markov-switching model
(benchmark model)

Let g, = 100 = Alog(GNP;), where log(GNP;) is the logarithm of the real
gross national product. Therefore, g, can be interpreted as economic growth.
Consider the following fixed transition probability Markov-switching
Autoregressive (FTP — MS — AR(q)) model:

o(L)ge = us, + €, €~i.i.d.N(0,0%), (1)

where, (L) =1 — L — L?> —---— L¥ and L is the lag operator. Terms ps, and
aS?t are respectively the state-dependent mean and variance of g,. The

unobserved state variable S, is a latent dummy variable equaling either O or 1,
which indicates expansion/recession states. This stochastic process is
characterised by a transition probability matrix which can be written as:

T 0
p p
where p¥/ = prob(S; = j|S;—; = i) with X j_,p”/ = 1forall i. (3)

In other words, p'° is the probability of going from state 1 to state 0 and
clearly is equal to 1 —p!l. Initially, we assume that these transition
probabilities are fixed over time and take the following Logit form:

00 _ €xp(6o)
P = Trexp(6o) 4)
p21 _ exP()’o) (5)

"~ 1+exp(yo)
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Parameters determine the transition probabilities through the logistic
distribution functions in (4) and (5). Later, the assumption of fixed transition
probability will be relaxed to examine how monetary policy affects the
probability of switching between states. Once the parameter estimates are
obtained, the filtered probabilities will be computed. Filtered probabilities
p(S; = j|@,) are inferences about S; conditional on information up to time t.
The so-called filter probabilities are given by:

p(Se =jlD:) = i1=0 ---leczop St =JiSt—1 =1L, Se—r = k|@¢) (6)
j,i,... k=01

These filtered probabilities provide information about the regime in which
the series is most likely to have been at every point in the sample. They are
therefore very useful for dating regimes.

3.2. A modified Markov-switching model

Do changes in monetary policy have the same sort of effects on economic
growth in alternative states of the economy characterized as recession and
expansion? In other words, are the effects of monetary policy asymmetric
during recessionary and expansionary periods? To answer this question we
consider a modified Markov-switching model as follows:

Ry = s, + Xj_oBs, Xe—j + €0 €~i.1.d.N(0,0%), (7

where X;_; is monetary policy indicator at time t — j measured by using real
M2 growth rate. Clearly, the monetary policy is allowed to have different
impacts on economic growth across different states. The asymmetric impacts
of monetary policy can be tested by comparing the coefficients of X;_; in
different states.

3.3. Time-varying transition probability Markov-switching model

Do a tight monetary policy increase the probability of a recession? The time-
varying transition probability Markov-switching model is well-suited to
answer this question because it provides the probability of switching between
alternative regimes. This model assumes that the transition probabilities are
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not constant but vary depending on evolutions in monetary policy. The time-
varying transition probability matrix can be specified as follows:
D = [p?O(Zt) pgl(zt) (8)

pi°(Z) pi' o]

where p;] = prob(S; = j|S;—1 =i, Z), and Zy = {Z;, Z;_4, ... } IS monetary
policy. Therefore, the probability of switching between alternative states is
assumed to depend on monetary policy. The functions of the transition
probabilities are then specified as follows:

00 _ exp(90+912t)
Pt (Zt) T 1+exp(6p+6:12Z;) (9)
117y — _XPGotyiZe)
P (Zt) T 1+exp(Vo+¥iZe) (10)
Clearly,
apoo
.~ = 010" (1 — /), (12)
t
apll
- = Vi (L—pih). (12)
t
: 00 11 : ope° 4 opit :
Since 0 < p;”,p; " < 1, the signs of —Z and —z are determined by the
t t

signs of 8, and y,, respectively. Thus, the estimates of 8, and y; indicate how
monetary policy affects the shifts between recession and expansion. For
instance, a positive 8; suggests that a tight monetary policy makes the
economy less likely to stay in state 0 and makes it more likely to turn into state
1. In contrast, a negative 8, may indicate that a tight monetary policy makes
state 0 more possible to turn into state 1.

1. Empirical Results

4.1. Benchmark model

Table 1 presents the estimation results for linear and Markov-switching
models. Columns (1) and (2) report the estimates for the linear and FTP-MS-
AR(0) models. No AR lag in g, is chosen based on non-autocorrelated error
terms. In our sample, the data strongly reject the linear model in favour of the
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Table 1. Linear and Markov-switching Models

1) ) @) 4) (5)
Linear Benchmark Linear Modified TVTP
Markov-switching (model Markov- Markov-
with M2G) switching | switching
(model with
M2G)
n 5.074™" -1.484
(1.844) (2.380)
[TH 8.225™" 0.907"" 7.219™
(1.164) (0.147) (2.080)
iy 2.830 -1.861 -3.017
(3.252) (2.955) (4.770)
o 13.428
oy 1.439™ -1.506™" 1.925™
(0.203) (0.533) (0.211)
o4 2.814™ 2,567 2.854™"
(0.147) (0.136) (0.192)
B 0.611"
(0.195)
Bo 0.440™"
(0.012)
B1 0.638™"
(0.241)
0, 2.126™" 0.265 -
(0.913) (1.086) 0.0003™
(0.000)
0, .0234™
(0.058)
Yo -2.460™" -2.902™ -0.281™"
(0.925) (0.910) (0.093)
Y1 -0.281™"
(0.054)
p°° 0.893 0.566
0.079 0.052
logLik | -212.359 -202.794 -153.230 -146.501 -152.415

NOTE: The entries in brackets are the standard errors. The dependent variable is the growth

rate of real GNP. ™ denotes significant at 1% significance level.

Source: Research findings.
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Markov-switching model. First of all, the Markov-switching model yields a
higher value of the likelihood function than the linear model. The likelihood-
ratio (LR) test statistic is 19.13' compared with the 99%-critical value, 14.02,
for the simple two-means, two-variance model tabulated by Garcia (1998)
under the null of no switching. This finding suggests the Markov-switching
model performs better than the simple linear model.

The Markov-switching model identifies a regime with a higher mean and
lower variance, and a regime with a lower mean and greater variance
conventionally labelled as expansion (regime 0) and recession (regime 1),

respectively. Finally, the transition probabilities show that both regimes are
highly persistent. The expansion regime persists on average for - _1p00 = 9.38

years while it is expected that the recession regime will persist for

1-pi11
12.7 years. Figure 2 plots the filtered probabilities of state 0 (expansion
regime) based on equation (6). Simply taking 0.5 as the cut-off value, the
periods with filtered probabilities greater (less) than 0.5 are more likely to be
an expansion (recession) state. In the figure 2 the shaded and unshaded areas
indicate recession and expansion periods, respectively.

Figure 2: Filtered Probabilities in Regime 0 (expansion)
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1. LR test statistic is computed asLR = 2LL_M2 — 2LL_M1. Where LL_M?2 the LogL.ik of the
Markov-switching is model and LL_M1 is the LogLik of the linear model.
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4.2. A modified Markov-switching model

The results of a modified Markov-switching model based on equation (7) are
reported in column (4) of Table 1. As depicted in table 1, the Markov-
switching model in equation (7) has a clear identification of the expansion and
recession regimes. Thus, the coefficients 8, and B; indicate how economic
growth responds to the impact of monetary policy in expansionary and
recessionary periods, respectively. These coefficients show that a
contractionary monetary policy (decrease of M2G) leads to a decrease in
economic growth, no matter the economy is in an expansion or recession
regime. Moreover, the asymmetric effects of monetary policy emerge in the
estimations since we have f; > f,. Accordingly, monetary policy has a
stronger impact on economic growth during recessionary periods than
expansions. For instance, a 1% increase in real M2 induces a 0.440% increase
in economic growth during expansions and a 0.638% increase in returns
during recessions. These findings are consistent with the findings in Gracia
and Shaller (2002), Tan and Habibullah (2007) and Zare et al. (2014), among
others.

It may be of interest to compare the above estimates with the one obtained
from a simple linear model:

ge = U+ BX: + € (13)

Empirical results for equation (13) are reported in column (3) of table 1.
It is clear that real M2 growth rate as the measure of monetary policy has
significant effects on economic growth. Moreover, the coefficients estimated
in the linear model are in between the state-dependent coefficients in Markov-
switching models. That is, By < B < 1. As suggested by LR statistic in
section 2.1, economic growth is better approximated by a regime-switching
framework than a linear model. Thus, we may overestimate the effects of
monetary policy on economic growth in expansionary periods and
underestimate the effects in recessionary periods when simply using a
linear model to investigate the relationship between monetary policy and
economic growth.

4.3. Time-varying transition probability Markov-switching model

Does monetary policy affect the dynamics of switching between regimes? In
order to answer this question, we consider a time-varying transition
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probability matrix in the Markov-switching model as formulated in section
1.3. Column (5) of Table 2 which presents the results from the TVTP Markov-
switching model. Clearly, it is found that 8; > 0 and #; < 0. Here, 8; > 0
means that an expansionary monetary policy raises the probability of
remaining in an expansion regime [i.e. p?°(Z,) ]. Furthermore, an
expansionary monetary policy reduces the probability of switching from an
expansion regime to a recession one [i.e., pP1(Z) =1—-p°(Z)]. In
addition, since we get ; < 0, an expansionary monetary policy decreases the
probability of being trapped in a recession [i.e., p£*(Z,)] while it can increase
the probability of switching from a recession to an expansion [i.e., p°(Z,) =

1—-pt'(Zy)].
5. Conclusion

This paper empirically examines the asymmetric impacts of monetary policy
across business cycles in Iran by employing the data covering 1960-2012.
According to recent financial theories of business cycle monetary policy may
have greater effects in recessions than expansions. Using modified versions of
the Markov-switching model developed by Hamilton (1989), this paper has
presented a positive effect of an expansionary monetary policy on the growth
rate of real output. Moreover, it has been shown that monetary policy seems
to have much larger effects during recessions than expansions providing
evidence to support the models with finance constraints.

Finally, by allowing the transition probabilities to vary depending on
evolutions in monetary policy, the paper has considered a specification that
monetary policy may affect the dynamics of switching between regimes.
Empirical results suggest that an expansionary monetary policy raises the
probability of remaining in an expansion regime while reduces the probability
of switching from an expansion regime to a recession one. In addition, an
expansionary monetary policy decreases the probability of being trapped in a
recession while it can increase the probability of switching from a recession
to an expansion.

As a policy implication, monetary policy makers should consider the
business cycles in implementing monetary policies and condition any shifts in
policy on the phase of business cycles. If policy makers respond to shocks in
a linear and symmetric way without considering the phase of business cycles,
the shifts in the policy rate may fail to stimulate output sufficiently or may
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cause abrupt halt in output. For instance, if the Central Bank tends to stimulate
output by implementing expansionary monetary policy, the size of the shifts
in policy rate should be limited to specific phase of the business cycles at the
time of policy implementation.
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