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Given the effects of inflation on the decline of household welfare and its impact on
production and investment, identifying the factors affecting it in order to adjust inflation
and achieve price stability is necessary. Therefore, using the TVP-FAVAR model, which
differentiates the fluctuations in factors affecting inflation, we try to identify the effects
of different shocks such as liquidity, oil revenues, spot market exchange rates, economic
growth, interest rates on bank facilities, budget deficits, inflation uncertainty and
unemployment on inflation in Iran. In this study, seasonal data from 1370 to 1394 are
used. The results, based on the TVP-FAVAR model, reflect the fact that all variables
affecting inflation have a positive effect on this variable. Due to the negative effect of
changes in economic growth on inflation rate, especially from 1388 to 1394, the existence
of stagflation is confirmed. The shock caused by changes in oil revenues is also an
important factor in creating inflation in the economy.
Keywords: Inflation, Economic Growth, Stagflation, TVP-FAVAR.
JEL Classification: E31, E37

1 Introduction
High inflation has always been one of the characteristics of Iran’s economy in
recent decades, which has become a chronic phenomenon. This economic
phenomenon is considered as one of the most important macroeconomic
variables that, in addition to positive or negative economic effects, has also
social consequences and even effects the success or failure of states in
democratic systems, as far as people judge the politicians in power by the
performance of governments in controlling inflation.
*
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Inflation is a complex phenomenon with a variety of dimensions. In a
simple, commonly accepted by most economists, inflation is a situation where
the general level of prices is constantly increasing over time; therefore, the
element of time and the continuous increase in the general level of prices is
very important in defining inflation. (Taghizade & Ahmand, 2017)
A noteworthy point about inflation is, despite a definite meaning, there is
no single view of the causes of inflation. Some economists point out that the
excessive growth of money is the main source of inflation. Some others think
that excess demand in the commodity market, cost push and rising prices of
production inputs, other structural factors in various sectors, and the weakness
of agricultural and foreign trade sectors are the main sources of inflation. At
the same time, the role and contribution of each factor may vary.
According to Stock and Watson (2008), one of the most important
problems that former models (traditional models consistent with classical
boundary assumptions) had was that they could not have accurate predict over
time. It was sometimes observed that some models could well estimate the
forecast only during the recession, while some others estimated the forecast
only during the boom period and this led to a situation that no model could
solve the problem and provide more reliable forecasts at all times (stagnation
and boom). To solve this problem, the Time Varying Parameters Factor
Augmented Vector Auto Regression, TVP-FAVAR, method is used. Several
studies have been carried out in the form of structural models and using TVP
methods. At the same time as extending the TVP models, the FAVAR models
were introduced that moderated vector autoregressive models by adding the
missing factor. This missing factor can be the probability of occurrence of
fluctuations in a variable. The two above-mentioned methods increased the
ability to analyze vector-based studies, so that the combination of TVP and
FAVAR models could provide powerful analysis with economic tools
(Korobilis, 2013).
Although TVP-FAVAR have a high ability in determining factors affecting
inflation druing time, however, taking into account a massive number of
variables, regardless of the source of shocks, the mechanisms of influence and
causal relationships are the shortcomings of this method. It should be noted
that TVP-FAVAR, like the VAR models, presupposes the absence of
structural relationships and is only based on causal relationships which
determines interaction between variables (Rasouli, 2013).
Because of the importance of this subject in Iran's economy and the
inefficiency of traditional methods, the shock caused by each of the factors
influencing inflation forecasting over time has been investigated. The article
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is organized as follows: In the second part, empirical studies are examined. In
the third and fourth sections, the template structure and the model's
econometric estimation and analysis of the data will be presented. Finally, in
the final section, summaries and policy suggestions will be made.
Table 1
Examining the Dimensions of Inflation
Row
1

Dimensions of
inflation
Inflation due
to demand

Description
Occurs when for whatever reason, demand
growth is more than supply growth. Its other
name is [demand-induced inflation] and in that,
the purchasing power of people is high and the
demanded goods are low. The ever-increasing
demand for buying leads to disrupting prices
and possibly creating a black market, and the
aggression and influx of people to buy more and
more.
This kind of inflation is due to an increase in the
cost of producing goods.

2

Cost inflation

3

Import
inflation

Because of the correlation of domestic prices
with global prices, the rise in global prices has
two direct effects (through the rise in prices for
imported goods and services), and indirectly
(through the effect of inducing prices on similar
goods inside).

4

Structural
inflation

This inflation is due to a series of structural
disturbances and barriers that prevent a rapid
increase in production in response to demand,
even when the factors of production are idle.

5

Expected
inflation

When inflationary expectations are formed in
the society, it will simultaneously increase
demand and reduce supply, thus cause a sharp
rise in prices.

Source: Current research and study Giorgio (2006).

The reasons for the rise
in prices
The budget deficit and
the
growth
of
government
expenditures, the growth
of liquidity, the growth
of exchange rates, the
growth of oil revenues
Reduced productivity,
increased prices of raw
materials, and wage
increases can cause this
type of inflation.
Due to recent sanctions
opening of credits has
been too difficult. In the
wake of the sanctions,
intermediate
cash
purchases and insurance,
risk and shipping costs
have also increased.
Limitation in production
capacity
and
low
elasticity of supply, lack
of internalization of
production technology,
financial constraints in
enterprises and low
human
capital
and
monopoly
in
the
markets.
With regard to inflation
expectations
and
uncertainty
about
inflation, the inflation
will increase.
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2 Theoretical Foundations and Research Background
In modeling inflation in the economy of Iran, there is no single view on the
determinants of inflation. Some economists assume that extraordinary growth
of money is the main source of inflation while other groups think that excess
demand in the commodity market (Jafari Samimi and Gholizadeh Kenari,
2007), or the cost push (Naeini and Mirhoseini, 1999) or the rise in the prices
of production inputs are the main sources of inflation. And others, believe that
inefficiency in various sectors and the weakness in agriculture sector and the
single-product trade are the main sources of inflation.
In general, studies on the causes of inflation in Iran are related to the
structural constraints of the Iran's economy, such as the continuing budget
deficit, inelastic supply, structural dependence of production on imports,
incorrect allocation of currency (Shahab, 2007), the steady increase in
liquidity and reduced production.
In empirical studies due to the limitations of the research methodology in
expressing the variables influencing inflation in Iran, the inflation
determinants assumed to have permanent effects. In sum, a glance at the
Phillips curve in the last half century suggests that relationships between
variables change over time. Table one shows how affecting variables
influence inflation on the basis of theoretical foundations.
In the following, the results of internal and external research carried out on
the subject of the research will be discussed:
Primiceri (2005) first uses the method of variable parameters over time
with the TVP-SVAR Structural Autoregressive Approach and seeks to
forecast inflation for the United States. In this comprehensive study, the
researcher examines the forecasted methods used in previous studies and
makes a comparison. He shows that at any given time, what variables have
been able to forecast inflation, and in addition, he has determined what the
sustainability of inflation has been. The main advantage of this method is to
analyze the sensitivity of inflation changes in each period. It determines how
changes in variables affect inflation and its sustainability. The main influential
variables are the volume of liquidity, unemployment and interest rates, which
have the most impact in terms of liquidity, interest rates and unemployment,
respectively. The only weak point of this method is that all macroeconomic
variables that could be potential inflation predictors can not be scrutinized.
Sargent and others (2005) forecast inflation for England using Bayesian
methods. In this study, due to the excessive number of variables and the
limitations of Bayesian methods in time varying variable models, forecast is
made on the basis of factorialization and placement of homogeneous variables
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in a block. In this study, the model used is BMA-TVP and forecasts GDP in
addition to inflation. This model, like other TVP models, includes algorithms
of space-mode models, which is more powerful than previous ones, but the
main limitation is that it could not use the variables individually. By blocking
variables, the power of the model is reduced, and also possibilities are also
limited. However, the results indicate that the main determinant and influential
factor in GDP is industrial outputs and private investment, while government
spending is the main determinant of inflation.
Moser et al. (2006), based on the generalized Phillips curve provided by
Stack and Watson (1999), forecast inflation for Australia. In this study, the
variables being forecasted are liquidity, unemployment, industrial production,
and industrial goods exports. In this study, the main goal is to identify the best
inflationary forecaster in Australia. The results show that changes in liquidity
are better than other variables to forecast inflation for Australia.
Mumtaz (2010) discusses whether stability and sustainability can be fully
attributed to inflation targeting policy in the UK over the past two decades.
He uses the TVP-FAVAR model to answer this question. The results of this
study confirm the results of previous studies on the decline in fluctuation and
sustainability of production and inflation in the UK. He concludes that the
absence of non-political shocks is an important factor in the sustainability of
the UK economy. Exclusivity based on instantaneous response functions does
not reveal evidence of a price riddle.
Groen et al. (2010) forecast inflation in the US economy. This study, with
the aid of the Bayesian model, performs a structural failure to forecast the
inflation rate. This study is based on real data from the United States in the
years 1960-2008. The variables on which inflation is forecasted are real GDP,
liquidity, inflation uncertainty, and inflation. The researchers used the MCMC
algorithm to forecast, and in addition to the Monte Carlo model, the TVP-AR,
SB-AR and UC-SV models are also estimated. In this study, the relationships
between each of the macroeconomic variables such as oil prices, real GDP,
and inflation with inflation are investigated, and the probability of persistence
of inflation in each period of time is also calculated.
Garratt et al. (2011); according to the US, Australian, Norwegian, British
and New Zealand statistics, estimate the correlation between inflation and the
GDP gap. In this study, Garat and others examine the relationship between
inflation and GDP gap using TVP-EWSC and TVP-RWSC. The main purpose
is to present these two methods and compare their forecast power of inflation.
The results show that the second method has been able to forecast inflation in
these countries better.
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Nakajima et al. (2011) examine the relationship between a number of
economic variables and inflation in Japan. This study, first introduces the
generalizations of TVP models and then uses three approaches from TVP
models, TVP-AR, TVP-VAR and TVP-SVAR, and compares their forecast
power. Another result of this study is the sensitivity analysis of inflation
reaction to changes in macroeconomic variables.
Onch et al. (2013) forecat Turkish inflation using a large number of
econometric models, including single equation models, frequency and time
domain-based analysis methods, time-varying parameter Phillips curve
model, a set of BVAR, VAR models and dynamic factor models during the
global crisis (2008). Their empirical results show that models that combine
more economic information have better performance in forecast, and the
combination of forecasts lead to a lower forecast error compared to many other
models.
Ux et al. (2015) examine the relationship between production gap and
inflation using a nonlinear method. They show that the shape of the Phillips
curve in the United States is nonlinear and asymmetric, and that monetary
policy in the United States is dependent on economic cycles and inflation
uncertainty.
Lee et al. (2016) study the hybrid new Keynesian Phillips curve in the
United States using quantile regression. They achieve two important features
that are ignored in models with a conditional average structure. First, there is
more sensitivity to expectations in the higher quantiles. An important
application of this is that monetary policy is more efficient in economic
stability. Second, the role of the backward looking component is heavily
dependent on the various levels of the quantile, so that the coefficients of
lagged inflation to the right of distribution are small and not significant.
Komijani and Tavakolian (2011), also introduce a nonlinear reaction
function for monetary policymaking in Iran according to which, the growth
rate of monetary base is determined based on the output gap and the deviation
of inflation from the inflation target. It is also assumed that coefficients of
output gap and inflation gap are different during the recessionary and
expansionary phases. They include the average inflation and the lagged as the
targeted inflation rate. Finally, they conclude that during the recession, the
Central Bank's sensitivity is more focused on the output gap, while during the
boom it is more focused on inflation.
Tavakolian (2012) introduces a rule in a DSGE model which is very similar
to the Taylor rule. This rule, like the Taylor rule, takes into account the
deviation of inflation from inflation target and output gap as the goals of the
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Central Bank. But, unlike the Taylor rule, which considers interest rate as
instrument, this rule outlines the growth rate of the amount of money (money
supply) as a tool for monetary policy making in the economy of Iran.
Therefore, in this rule, unlike the Taylor rule, in which the coefficients of the
two targets are positive, both coefficients are negative that indicates the
growth rate of money as a tool.
Sahabi et al. (2013) study the role of monetary policies in increasing
liquidity growth and its effect on the formation of moderate and high
inflationary regimes in Iran using Markov switching model. According to their
results, in the medium-term inflation regime, one percent increase in liquidity
growth, with a lag, leads to 57.5% inflation increase, but in the high inflation
rate regime, the significant effect of liquidity growth on inflation is not
detected. The results of the estimation of Markov switching model with timevarying transmission probabilities illustrate the positive effects of liquidity
growth on the persistence of medium and high inflationary periods in Iran.
Khezri et al. (2015) suggest that GDP growth, monetary base growth,
inflation, exchange rate and bank interest rate are main variables in estimating
the latent variables of 11 speculation sectors. Their results indicate changing
status of the relationships between the above variables over time and also the
effect of the contribution of general economic status on relationship between
variables. The liquidity growth rate and the structural and institutional
weaknesses in absorbing the resources of higher liquidity by the
manufacturing sector, in addition to the movement of liquidity to the country's
non-productive sector and speculation, have caused severe inflation in the
economy.
Mohammadi et al. (2015) take into account the common factors affecting
wage inflation and unemployment in the form of a system of simultaneous
equations, to analyze the causal relationship between these two variables
based on the Phillips curve. Two models are estimated: in the first model,
wage inflation is assumed as a function of the current unemployment rate and
the lagged inflation rate while in the second model, the inflation rate of each
period is assumed as a function of the output and wages of the current period
and the lagged inflation. The results of the study indicate that the Phillips
curve exists during the years 1977 to 2006 in Iran.
Yazdani and Zare Ghashlaghi (2016) evaluate the effect of exchange rate
changes on inflation as well as structural vector autoregressive (SVAR)
model. The results indicate that one of the important and fundamental factors
influencing inflation is exchange rate changes or in other words, general
foreign exchange policies, that causes a structural inflation. Therefore,
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adopted foreign exchange policies including the stabilization of exchange
rates have been inflationary.
Akbarifard et al. (2017) Using Firewall and Cuckoo algorithms include
liquidity, exchange rate, real interest rate, expected inflation and industrial
output into linear and nonlinear models of inflation. They show that the
nonlinear model is more suitable for modeling inflation, and the Firewall
algorithm gives better results than the Cuckoo algorithm. According to the
accuracy of the nonlinear model of Firewall algorithm, it is used to predict
inflation in the future.

3 Methodology of Research
3.1 Introducing the Model
The TVP-FAVAR model is used in this study. The data consist of seasonal
time series of Iran during the period of 1370 to 1394. The data source is the
Central Bank of the Islamic Republic of Iran. Further, the basics of the TVPFAVAR approach will be introduced in brief.
According to Stock and Watson (2008), a major problem with previous
time series models is that they could not forecast correctly over time, and some
of the models are well-suited during the boom and some during the recession.
This led to the emergence of time-varying parameter models and the Monte
Carlo Markov Chain (MCMC) models that forecast massive models (with a
large number of variables) over time. In these models, the estimation
coefficients change over time. Due to structural failures and observed cyclical
changes, the previous models did not have the ability to calculate parameters
in these conditions.
Instability of each of the estimated parameters leads to structural failure in
the model (Marzban and Nejati, 2009). In the early studies, the structural
failure test was used for linear regression models at a predetermined point in
time and was performed externally (Chavo, 1975). In the following years, the
structural failure test methods are performed internally at uncertain points (Bai
and Peron, 2003). In recent years, for the sake of better explanation of the
structural failure patterns, modifications have been made to the regime (Alavi
And Jamazi, 2010), but due to the limited number of regimes in the models,
the time parameters are generalized (Coop et al., 2012). Accordingly, any
changes in the behavior of a times series involving a change in the width of
the source and the sequence of the series is defined in the new econometric
theory of structural failure (Akbari et al., 1395). Accordingly, in the present
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study, in each period, when the behavior of the time series has changed, slope
and width for that period has been calculated from a separate point.
Also, the number of variables and estimates can be high. Increasing the
number of variables creates large and bulky models. In this category of
models, whenever there are m variables at t intervals in the model, 2𝑚
models must be estimated (Coop and Carobellis, 2011). Several studies have
been carried out in the form of structural models and using TVP methods. In
the following, FAVAR models are developed to determine the factors
affecting the dependent variable at different time periods so that the
combination of TVP and FAVAR models provide a powerful tool for
economic and political analysts. In Figure 1, the conceptual diagram of the
present research is presented:

Determinnig the
Influencing Factors

Updating Factor
using the two-step
method of Dos et al.
(2011) in the
FAVAR model

Estimation of the
FAVAR Model with
Time Variable
Coefficients (TVP)

Updating the agent
in the form of the
TVP-FAVAR model

Calculating the
instantaneous
response function
over time

Analyzing the
results

Figure 1. Basics of the Method and Conceptual Diagram of the Research. Source:
Research Findings

Given that in VAR models all variables are considered as endogenous, as
a result, 𝑦 (where in this study includes variables such as liquidity, inflation,
unofficial market exchange rate, economic growth, annual bank deposit,
budget deficit and unemployment rate) represents the variables that are
considered as endogenous. But given the fact that there are variables that
affect the relationship between these variables, the factors that influence this
relationship are introduced into the model. In this case, the VAR model
becomes the FAVAR model. Accordingly, the factors f is introduced into the
model (oil revenues in this research are included as the role of a factor that
can affect the relations between the main variables. Since the source of foreign
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exchange earnings in Iran's economy is oil revenue, and this variable is
generally affected by sanctions, it is considered as a moderator factor). Finally,
due to the introduction of structural failures in the model, various coefficients
are used in different periods (𝛷 , . . , 𝛷 ). In this case, we modify the FAVAR
models to the TVP-FAVAR model. A detailed description of the TVPFAVAR approach is presented in the following.
The total structure of the TVP-FAVAR model in the Corbellis (2009) is
shown using the relations 1 and 2:
𝑦
𝑓
𝑟

𝜆
𝛷

𝜆 𝑓
𝑓
𝑟

𝛾 𝑟
⋯

𝜀
𝛷

(1)

𝑓
𝑟

𝜀̃

(2)

In this equation it is assumed that each ε follows a univariate stochastic
process. The variance of the expression for each ε is represented by
𝑣𝑎𝑟 𝜀̃
𝛴 . The coefficients 𝜆 , 𝜆 , 𝛾 , 𝛷 , 𝛷 for i 1, … , M are
allowed to be modified based on a random pattern.
The Markov chain Monte Carlo algorithm is not described for this model.
The only point addressed is that it merely adds more blocks to the FAVAR to
the MCMC algorithm. In short, like many practical macroeconomic models,
Bayesian inference on TVP-FAVAR progresses together with a MCMC
algorithm that include multiple instances of the same blocks and algorithms.
Suppose for a time period t=1, T a vector of n × 1 variables is used for
estimating the non-observable variables in the model. In addition, y_t is a
vector of the main macroeconomic variables in the model, which includes the
variables of liquidity, inflation rate, unofficial market exchange rate,
economic growth, annual bank deposit rate, budget deficit and unemployment.
The TVP-FAVAR model is as follows:
𝑥
𝑦
𝑓

𝑐

𝐵,

𝜆 𝑦
𝑦
𝑓

𝜆 𝑓
⋯

𝑢
𝐵,

𝑦
𝑓

𝜀

(3)

In the above equation, 𝜆 are the regression coefficients, 𝜆 is the loading
factor and f is the factor. 𝛣 , , … , 𝛣 , are the VAR coefficients. 𝑢 is the
error component with normal distribution and mean zero and covariance 𝑄 .
Given the hypothesis of factor models, it is assumed that the matrix 𝑉 is a
diagonal matrix.
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The loading coefficients 𝜆

𝜆

, 𝜆

model VAR𝛽
𝑐 , 𝑣𝑒𝑐 𝛣 , , … , 𝑣𝑒𝑐 𝛣
with a random step process over time:
𝜆
𝛽

𝜆
𝛽

,
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and the coefficients of the
′ are extracted in accordance

𝑣
𝜂

(4)

Where 𝜂 ~𝑁 0, 𝑅 and 𝑣 ~𝑁 0, 𝑊 . All errors in the above function are
uncorrelated with each other and on time, so the structure is as follows:
𝑢
𝜀
𝜐
𝜂

𝑉 0
0 𝑄
𝑁 0,
0 0
0 0

0
0
𝑊
0

0
0
0
𝑅

(5)

Relationship 5 is called the TVP-FAVAR model. By applying several
limitations, other models are extracted from the above model as follows:
 VAR Model Variable Time Added Factor (FA-TVP-VAR)1: This model
is obtained when the loading coefficients of the first equation are constant
0 in which case 𝜆
𝜆 ).
in the relation 𝜆 (for all time periods t, 𝑊
 Added VAR model factor (FAVAR): This is achieved when 𝜆 and β are
𝑅
0).
constant over time (𝑊
 VAR Model Variable Time Parameters (TVP-VAR): This model is
obtained when the number of factors is zero (i.e., 𝑓
0)
 Model VAR: This model is obtained when the number of factors is zero
and 𝜆 and 𝛽 are constant over time.
Note that in all of the above models, covariance and variance 𝑄 are
constant.

2.3 Introduction of Research Data
The data used in this study are as follows:
 The liquidity stock
 Inflation rate based on consumer price index (CPI)
 Unofficial market exchange rate
 Economic Growth based on Gross Domestic Product (GDP)
 The one-year deposit stock
 Budget deficit based on government fiscal stance
1
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Unemployment rate

4 The Results
In this study, seasonal data of 1370 to 1394 of the variables mentioned in the
previous section are used; the source of all variables is Time Series Database
(tsd) of the Central Bank of IR Iran. After estimating the TVP-FAVAR model
with four lags, the results of the impulse response functions (IRFs) of the
variables on inflation are presented for up to 10 periods. Since the impulse
response functions are time-varying, in the graphs bellow x axis is year, y axis
is IRF time length and z axis represents IRF.

Figure 2. The Effect of Liquidity Growth Shock on Inflation (Source: Research
calculations)

According to Figure 2, liquidity growth in all periods has a positive impact
on inflation, but this positive effect varies over the years. The highest reaction
of inflation rate to liquidity shock is seen over the period of 85-89, and also,
the period after 92. In fact, during the first period, due to rising oil revenues,
liquidity has increased sharply, and led to a dramatic impact on inflation. A
similar effect can be seen in the period after 92, but this effect is slightly
different from the previous one.
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In other words, liquidity is affected during this period due to the prospect
of lifting sanctions and increasing oil revenues. While in the period of 89-91,
because of the drop-in oil revenues the effect of liquidity on inflation was
reduced. In 1394 and after implementing JCPOA (Joint Comprehensive Plan
of Action), the role of liquidity on inflation has sharply increased. It should be
noted that during this period, liquidity increase has a positive impact on
inflation, but as will be discussed later, during same period, the exchange rate
also has a significant impact on inflation, which is the function of the
instantaneous reaction of inflation to currency shock. But since 1392 and the
realization that the exchange rate declined dramatically, the positive effects of
liquidity overlap with the negative effects of the exchange rate depreciation
and the inflation rate is reduced.

Figure. 3. The Effect of Currency Shock on Inflation (Source: Research calculations)

According to Figure 3, the exchange rate in all periods has a positive
impact on inflation rate, but the severity of the effect of this variable varies
over time. The most frequent reaction to the exchange rate shock is seen in the
1385-86 period, as well as in the period after 1392. The increase in oil
revenues in 1385 and 1386, due to rising Rial revenues of oil and injecting
these revenues into the economy without planning, caused a rise in inflation
during this period. Also, with the sharp increase in the exchange rate in 1391
and 1392, and the expansion of sanctions, the formation of inflation
expectations increased which all resulted in high inflation.
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In general, the shock effect of the exchange rate on inflation in 1391 and
1392 can be analyzed in some ways: The dependence of output on imported
raw materials and intermediate goods caused the producer price inflation to be
affected by exchange rate impulses, and an increase in the exchange rate led
to producer price inflation. Also, given that the consumer price index is both
a combination of the value added of domestic goods and the value added of
imported final goods, consumer price inflation also ensued the exchange rate
fluctuations. Therefore, imported inflation caused by exchange rate shock is
an important factor in explaining the fluctuations of domestic inflation.

Figure 4. The Effect of Budget Deficit on Inflation (Source: Research calculations)

Based on Figure 4, the budget deficit has a negative effect at the beginning
of the period and in the middle and late periods has a positive impact on the
inflation rate, with a U reversal behavior. However, the severity of the effect
on this variable varies over time. In the early years, due to the implementation
of government contractionary policies to reduce the budget deficit and
strengthen the Central Bank's independence and for the repayment of part of
the government's debt to the Central Bank, the negative impact of the budget
deficit on inflation was created.
The largest response of inflation to the budget deficit shock happens in the
period 1388- 1384. During this course, which coincides with fourth
development foreign reserves withdrawals due to the budget deficit averages
about 1,140 trillion, that accompanied by the pressure of international
sanctions and the inability in financing deficit, the ownership of capital assets
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and allocating it to cost credits reduced, and the exchange rates and borrowing
from the Central Bank increased, which in turn provided the framework
needed to create inflation at that time. Also, from 1390, with the increase in
sanctions and the reduction of government revenues, the policy of
monetization of the budget deficit has been placed as the top priority of the
government which intensified the impact of the budget deficit on inflation in
these years.

Figure 5. The Effect of Unemployment Shocks on Inflation (Source: Research
calculations)

According to Figure 5, unemployment throughout the whole period has a
positive impact on inflation, but the severity of the effect of this variable varies
over time and has increased over time. The positive correlation between the
unemployment rate and inflation based on the short-term Phillips curve is not
justifiable. This positive correlation can be justified by rightward shift of the
Phillips curve, which is an evidence of the occurrence of a recession in the
economy. In the last four decades, the average annual growth has been two
percent, which is lagging behind the average population growth rate of more
than 3 percent, which is disproportionate to the demand for labor. Meanwhile
the lack of jobs that are proportional to the skills of the workforce, the shift of
labor into university education, and the lack of investment in early-returns and
small projects caused a disruption of the supply of labor in Iran. But, as stated,
due to the low level of investment and profitability of the intangible sectors,
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rising inflation along with rising unemployment is observed simultaneously.
It is worth noting that the improvement of the business environment, the
implementation of contractional monetary and fiscal policies with a one-digit
inflation target, the implementation of open-ended economic policies and the
emergence of a positive outlook on the implementation of the deal from 1392
onwards partly reduced the effect of this variable on inflation.

Figure 6. Effect of Economic Growth Shock on Inflation (Source: Research
calculations)

Figure 6 shows that economic growth in the beginning and middle of the
period has a positive effect and at the end of the period has a negative effect
on the inflation rate. It is visible as a U-inverse behavior, but the intensity of
the effect of this variable in various time intervals has a high fluctuation. The
positive correlation between economic growth and inflation indicates a
strengthening of inflation by reducing the supply function and moving it to the
left and the top.
The greatest effect of economic growth on inflation is observed between
1384 and 1388. An increase in political tensions between Iran and the United
States and the intensification of sanctions, rising price expectations, more
profitability of non-productive markets (foreign exchange, housing and gold),
and the recession of the capital market, along with the expansion of the volume
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of imports, led to a shift in supply curve to the left and to the top. As a result,
during this period, we are witnessing an accelerated rise in inflation caused by
the economic downturn in Iran. The improvement of the business
environment, and the emergence of a positive outlook on executions over the
period of 1392 onwards, somewhat reduced the effect of this variable on
inflation.

Figure 7. The Effect of Interest Rate on Inflation (Source: Research Calculations)

Figure 7 depicts that the interest rate on the whole period has a positive
effect on the inflation rate. According to the chart, the effect is increasing over
time. The negative real interest rate and the absence of a nominal interest rate
greater than inflation, led to the withdrawal of deposits from banks and the
flow of liquidity towards unmarked markets. With the flow of liquidity into
parallel markets, along with rising inflationary expectations and rising
nominal rates resulted in rising inflation. Also, since 1392, despite a
significant reduction in the rate of inflation, the rate of interest on bank
facilities did not fall proportionally, which reduced the production and supply.
On the other hand, the decline in bank interest rates in recent years has
increased liquidity and aggregate demand, which both resulted in higher
inflation, as shown in Figure 7.
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Figure 8. The Effect of Inflation Uncertainty on Inflation (Source: Research
calculations)

According to Figure 8, inflation uncertainty over the whole period has a
positive impact on inflation. As the graph shows, a reverse U behavior is
observed over time. The greatest effect of this variable is observed between
1382 and 1388. The indiscipline financial and monetary policies during this
period, the increase of the country's political tensions in foreign relations, the
sharp rise in exchange rates and housing prices, and the high level of inflation
have created increased uncertainty in inflation during this period. The
implementation of contractionary monetary and fiscal policies to control
inflation in recent years, the relative improvement of international relations,
the housing market downturn and the relative prosperity of capital markets
relative to parallel markets in 1392-1394 have been the main causes of
reduction in uncertainty over this period.
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Figure 9. The Effect of Oil Revenues on Inflation (Source: Research Calculations)

Table 2
Results of the effect of different macroeconomic impacts on inflation over
time
Severity
of
correlation at the
beginning of the
period
Neutral

Severity
of
correlation in
the period

Severity
of
correlation at the
end of the period

Total period
trend

Positive
with
high gradient

Positive with high
gradient

Ascending

Unofficial market
exchange rate

Neutral

Positive with an
average slope

Positive with high
gradient

Ascending

Budget deficit

Negative
gentle slope

with

Positive
with
high gradient

Positive with an
average slope

Conversely U

Unemployment

Negative
gentle slope

with

Positive
with
high gradient

Positive with high
gradient

Ascending

Economic Growth

Neutral

Positive
with
high gradient

Positive
with
gentle slope

Conversely U

Interest rate

Neutral

Positive
with
gentle slope

Positive with high
gradient

Ascending

Uncertainty about
inflation

Neutral

Positive
with
high gradient

Positive
with
gentle slope

Conversely U

Variable name

The volume
liquidity

of

Source: Research Calculations
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Table 3
Results of the Effect of Different Macroeconomic Impacts on Inflation in
Different Presidential Periods
Variable

The volume of
liquidity
Unofficial
market exchange
rate
Deficit of the
investment
Unemployment
Economic
Growth
Bank
facility
profit rate
Uncertainty of
inflation
Oil revenues

The first two
years of the 11th
Presidential
Administration
(from 2014 to
2016)
Positive
very
steep slope
Positive with high
slope

The Presidential
Administration
of the 9th and
10th years (20142008)

The Presidential
Administration
of the 7th and
8th years) (0071997)

The Presidential
Administration
of the 5th and
6th years (19881996)

Positive with high
slope
Positive
with
average slope

Positive with mild
slope
Neutral

Neutral

Positive
with
average slope
Positive with high
slope
Positive with mild
slope
Positive with high
slope
Positive with mild
slope
Positive with high
slope

Positive with high
slope
Positive with high
slope
Positive with high
slope
Positive with mild
slope
Positive with high
slope
Positive
with
average slope

Neutral

Negative
mild slope
Negative
mild slope
Neutral

Positive with mild
slope
Neutral
Neutral

Neutral
with
with

Neutral

Positive with mild
slope
Neutral

Positive with high
slope

Positive with high
slope

Source: Research calculations

One can see a positive impact of oil revenues on inflation during the whole
period on Figure 9. According to the chart, although the severity of the effect
varies over time, this effect has been strengthened over time. The highest rate
of influence was observed in the years 1377 to 1379, 1386 to 1388 and 1391
to 1394. Given that oil production capacity in Iran is steady and oil prices are
externally determined on global markets, oil revenues in Iran are generally
subject to the severity of the country's sanctions and global demand. For
example, between 2007 and 2009, global prices boosted oil revenues. Between
1392 and 1394, oil sales increased due to the improvement of international
relations and the reduction of sanctions. By turning these oil revenues into
Rial and injecting into the economy, they provided favorable conditions for
increasing inflation in the economy. In this section, we have tried to
summarize the effect of factors influencing inflation in different time periods.
According to Table 2, the indexes affecting inflation generally have a
positive impact on inflation and over time, these effects are intensifying. As a
result the signaling status of these variables, expecting an uptrend in the near
future in the country's inflation rate is expected.
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5 Concluding Remarks
The results of the TVPFVAR models reflect the fact that all variables included
in the model affect inflation. Also, oil revenues have been an important factor
in modulating the impact of variables affecting inflation over time. According
to the results of the research, all the variables in the model have a positive
effect on inflation. Any standard deviation of the variation in these variables
between one and three years has been effective in stabilizing and sustaining
inflation in Iran. Based on the results of model estimation, the following policy
suggestions are presented:
Given the positive effect of the bank's interest rate on inflation, floating
interest rates and its indexation partly contribute to the stability of the savings
function and, consequently, reduce fluctuations in the volume of money in
circulation and banks hence control inflation.
Imported inflation is an important factor in explaining the fluctuations of
domestic inflation and therefore necessary measures should be taken to reduce
the import dependency.
Given the positive effect of economic growth on inflation, implementing
supply-side policies that move the supply function of the economy to the right
and bottom, lead to a reduction in inflation and the country's exit from the
recession. Consequently, policies on increasing the level of work culture,
increasing human resource productivity and changing the labor market
composition can improve economic growth and reduce inflation.
In order to reduce the impact of the budget deficit on inflation, regulating
fiscal policies by setting the ceiling for the deficit or public debt-to-GDP ratio,
and anchoring the government's annual spending over four-year periods is
useful in this regard.
Given that the shock sources in most macroeconomic variables in Iran is
due to oil revenue shocks, managing oil revenues ensures the country's
economic stability. As a result, it is appropriate that the income from oil sales
be considered as a wealth in the perspective document, and this wealth is used
over time.
Given that the uncertainty surrounding inflation in recent years has
intensified and caused inflation, policies should be taken that reduce inflation
uncertainty, like promoting the financial and monetary discipline of the
government and the Central Bank, and reducing inflation expectations by
stabilizing the money and currency market.
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Economic Value Added, or EVA is one of the popular tools that bankers can use to
measure the financial performance of their bank. EVA helps management to conduct
internal goal-setting. The long-term goal is preferred than short-term implications. It
measures the company’s financial performance based on the residual wealth calculated
by deducting its cost of capital from its operating profit, adjusted for taxes on a cash basis.
It helps to capture the real economic profit of a company. The main objective of this study
is to examine the Iranian banks' financial performance based on EVA which is the modern
concept introduced to evaluate the performance of banks. Data are collected for the study,
which consisted annual reports of the banks from 2006 to 2017 (12 years). Private banks
selected in this study were associated with increased non-performing loan to total loan,
reduced capital adequacy, reduced profits and increased inefficiencies. All of these
factors have led to reduction not only in the economic value of banks but also the negative
EVA of selected banks. Banks are encouraged to identify unnecessary activities and
reduce the cost of providing services to improve the economic value added of banks.
Keywords: Performance Measurement, Economic Value Added, Iranian Banking
System.
JEL Classification: G21, L25, O53

1 Introduction
Among the various financial institutions, banks are a fundamental component
and the most active players in the financial system (Dhanabhakyam &
Kavitha, 2012). A bank is a financial intermediary that channels funds from
surplus units, the depositors, to the deficit units, the borrowers, in the process
gaining from the spread of the different interest charged. The banking sector
is considered to be a valuable source of financing for most businesses. By the
scope of its functions, banks are the key to the economic growth of any
economy.
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Further, banks are a fundamental component of the financial system and
are also active players in financial markets (Guisse, 2012). Banks have control
over a large part of the supply of money in circulation. Through their influence
over the volume of bank money, they can influence nature and character of
production in any country (Al Karim & Alam, 2013, p. 66).
Present time banks are facing steep competition, technological changes,
and innovation. Banks their internal as well as external environments are
becoming more complex. In this dynamic condition, the managers must be
able to anticipate changes and their impact and take appropriate measures to
deal with changes. Effective management helps to provide better services and
expand their activities. The managers do strategic planning for bank
performance. Therefore, they need creativity, innovation, and intuition
(Kosalathevi, 2013, p. 1).
Several economic crises took place in recent years, primarily caused by the
poor management of the banking sector. The latest global recession is an
example of a financial disaster that occurred for the failure of the banking
business. So, the government of any country must have a deep concern about
the performance of all banks. The supervisory authority creates smooth and
efficient atmosphere for fund flow and payment system. Supervisory authority
measures the performance and assess the strength and weakness of banks and
takes necessary actions (Al Karim & Alam, 2013, p. 66; Lima, Castro Junior,
Júnior, & Gaio, 2014, p. 88).
So far, different measures have been introduced to measure the
performance of firms, including banks. Economic Value Added, or EVA is
one of the popular tools that bankers can use to measure the financial
performance of their bank. It's an economic profit measure that subtracts the
capital cost from operating profit generated in an enterprise. EVA helps
management to conduct internal goal-setting such that the long-term goal is
preferred than short-term implications. For investment, EVA guides the
decision of accepting a project (capital budgeting decision) and evaluating the
regular performance of management (performance assessment). EVA assists
in the achievement of value added activities. Besides, EVA also helps to
prepare a proper payroll system or incentive compensation where
management can act as owner (Pompong, 2015, p. 10).
Our main goal of this study is to examine the Iranian banks' financial
performance based on EVA which is the modern concept introduced to
evaluate the performance of banks. So, the paper proceeds as follows. The
next section presents the performance measurement and risk-adjustedperformance (RAP) measures, including EVA. Section 3 examines the
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banking system in Iran and latest statistics about Iranian banks. Section 4
survey some related literature. Section 5 considers the methodology and
model that we estimated for the Iranian banking system, and Section 6
presents our conclusions.

2 Background
2.1 Performance Measurement
Advancement of the nature of business and management performance has
pushed the need to build a more effective and structured financial
measurement. Effective performance measurement is believed to be of crucial
importance in ensuring the successful implementation of an organization’s
strategy. The result of the performance measurement will help the managers
to produce effective decision-making processes, whether at the operational or
strategic level (Kosalathevi, 2013, p. 1).
The role of managers in any company is wealth creation and maximization
through the adequate allocation of resources. To fulfill this function, managers
use different indicators, known as performance measures like financial ratios.
Then these measures are used in different perspectives, from a shareholder’s
point of view, from other parties interested in the evaluation of the financial
position of the company, etc. In the case of banks, according to different
studies neither any of the financial ratios can serve as the best estimator for
their financial strength. The challenge for empiric modern finance is the
identification of a new, more advantageous measure than the financial ratios.
The value of a bank represents the sound and the financial position in the
long run. So the importance and value-based management represents a critical
process which is based on economic value, used widely from academics and
practitioners. For bank financial evaluation purposes, we must consider two
aspects: first, the methods used for financial evaluation, and second, their
adaption according to the features of the banking system to be evaluated. The
most critical dimensions of financial assessment for banks are profitability and
risk. So these dimensions must be reflected in the evaluation measure to be
used (Barbullushi, 2015, p. 2).
The so-called value creation is the opportunity cost of the capital gains for
shareholders created by enterprises that are greater than its capital cost. Here
the value creation mainly refers to the Economic Value Added (EVA). In the
banking industry, the performance evaluation method using value creation as
the core index has generally been accepted by banks in many developed
countries, but it is only at the early testing stage in developing countries.
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Therefore, learning from experiences of the western banking industry, the new
performance evaluation method is introduced using value creation as the core
index and connecting the EVA with traditional financial evaluation index to
establish an original performance evaluation method for commercial banks. It
is an important practical significance for raising business performance and
enhancing the competitiveness of banks in developing countries (Xin’e, Ting,
& Yuan, 2012, pp. 379–380).

2.2 RAP Measures
A risk-adjusted performance (RAP) measure is a profitability measure that
jointly takes into consideration the margin or profit produced by a business
and its capital at risk (CaR). Perhaps the most well-known RAP measure is
RAROC (Risk-Adjusted Return on Capital), which can generally be defined
as the ratio between the profit and CaR for a given business area/unit. RAROC
expresses expected gain as a percentage of economic capital. The formulation
of these two input variables is quite specific.

RAROC

Profit

(1)

CaR

Another frequently used performance measure is Economic Value Added,
EVA®. The original EVA, developed by Stern, Stewart, and Co (1995). for
nonfinancial companies, was defined as
EVA

NOPAT

WACC

Invested Capital

(2)

Where NOPAT stands for net operating profit after taxes and WACC is the
weighted average cost of capital, which is multiplied by the capital invested
in the firm (or division). A positive EVA reflects that the company is
increasing its value to its shareholders, whereas a negative EVA indicates that
it is diminishing its value to its shareholders.
In the case of banks, it is usually applied in a variant, where only the cost
of equity capital times capital at risk is deducted, and EVA is calculated as

EVA

Profit

K

R

CaR

(3)

where Ke is the target return for equity capital, and the deduction of the
risk-free rate is motivated by the fact that capital at risk is only ideally
allocated but not invested in the business unit or business area.
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Table 1
The Strengths and Weaknesses of Various Performance Measures
Performance
Measure

Strengths

Weaknesses

1. Direct inspection
of
the
financial
statements

 Reveals trends
 Comparison of absolute sizes

2. Financial ratios

 Adjusts for size differences (a
relative, not absolute, measure)
 Provides comparative measures
of efficiency and growth
 Widely-used
measures
of
performance
 Linked to the market price of the
stock

 Does not permit a ready assessment of
efficiency
 Biased by size differences
 Book, not market, values
 Influenced by GAAP choices
 Backward, not forward, looking
 Based on the book, not market, values
 Influenced by GAAP choices

3. Earnings per share
(EPS)
and
price/earnings ratios

4. Total returns to
investors

5.
Risk-adjusted
performance (RAP)
measures

 Cash flow-based
 Market value-based
 Permits benchmarking vs. other
investments
 Risk-adjusted
 Permits benchmarking
 Theoretically linked to market
values
 Logically appealing
 Increasingly widely used

 EPS influenced by GAAP choices
 EPS is not a cash flow
 P/E difficult to interpret
 Sensitive to the choice of the
observation period
 Sensitive to the choice of the
observation period
 Needs to be risk-adjusted
 Influenced by GAAP choices
 Ignores latent option values

Source: Authors' survey

Indeed, the “excess return” measured by RAROC above the cost of capital
is EVA. Many banks use either of these measures or variants of these
measures. While some have developed different acronyms, in most cases the
underlying measures are only slight modifications either of the return-oncapital idea underlying the basic RAROC or of the concept of the value-added
over the cost of risk capital implied in EVA (Baer, Mehta, & Samandari, 2011,
p. 3; Fraker, 2006, p. 2; Saita, 2007, pp. 195–207).
Banks need to reward performance and give employees the right
incentives. Traditional metrics such as P&L performance or return on assets
create perverse incentives to increase risk exposures, especially when the
reward for excellent performance exceeds the penalty for bad. Risk-adjusted
performance (RAP) measures normalize financial performance by the amount
of risk undertaken. Because of this, the best practice uses RAROC or EVA to
evaluate performance at the same level of granularity with which economic
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capital can reliably be estimated. This system rewards decisions that generate
the highest return over time (Baer et al., 2011, p. 7). There is a range of criteria
with which to compare the performance of the two firms. Table 1 reflects on
the strengths and weaknesses of those measures.
One of the aims of RAP measures is to serve as targets in a managementby-objectives framework, which should be able to influence business unit
manager behaviors in the right direction. In practice, their hopefully positive
effects (and sometimes even their adverse and unpredicted side effects) may
be stronger or weaker, depending on whether RAP measures represent the
only or the main criteria for evaluating performance or are just a part of a more
complex performance evaluation mechanism. In practice, the bank has to
decide whether performance evaluation should be based on financial
performance only, as measured by a single RAP measure, as opposed to being
based on a more qualitative judgment on a diversified scorecard of different
elements (Saita, 2007, p. 212).

2.3 Economic Value Added
Although, the EVA model was thoroughly applied by Stern Stewart &
Company consultant group for the first time, in the nineties (Stern, 1985;
Stern, Stewart, & Chew, 1995; Stewart, 1994), a similar concept had been
contemplated by economists for many years before that. It was the famous
economist Alfred Marshall in 1890, who first spoke about the notion of
economic profit, in terms of the real profit that a company makes when it
covers, besides the various operating costs, the cost of its invested capital
(Kyriazis & Anastassis, 2007, pp. 71–72).
EVA is one of the best techniques that measure the actual economic profit
of a firm (Nikhil, 2009). Many firms have adopted this technique to make
decisions regarding a portfolio selection and to measure firm performance
(Teitelbaum, 1997). This financial metric, registered then as a trademark,
gained early acceptance from the corporate community because of its
innovative way of looking at the firm’s real profitability. Unlike traditional
measures of profit—such as EBIT, EBITDA, and net operating income—
EVA looks at the firm’s “residual profitability,” net of both the direct cost of
debt capital and the indirect cost of equity capital. In this way, EVA serves as
a modern-day measure of corporate success because it is closely aligned with
the shareholder wealth-maximization requirement (Grant, 2003, pp. 1–2;
Kyriazis & Anastassis, 2007, p. 72).
According to Stern, Stewart, and Chew (1995), EVA is not just another
performance measure but can be the central part of an integrated financial
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management system, leading to decentralized decision making. Thus, the
adoption of EVA should indirectly bring changes in management, which in
turn can enhance firm value. Several US companies (e.g., Coca Cola, AT&T,
Briggs & Stratton, Quaker Oats, etc.) which have adopted EVA as the basis
of management performance measurement, have experienced a significant
increase in their shareholders’ wealth (Kyriazis & Anastassis, 2007, p. 72).
Unlike conventional corporate performance measures that require
comparative analysis with similar companies in the industry, the EVA can
stand on its own (Kosalathevi, 2013, p. 1).
Large firms like Coca Cola, Diageo, Lilly (Eli), Guidant, and SPX have
used EVA as a guide to creating economic value for their shareholders.
Bonuses and incentive pay schemes at these firms have been built around the
manager’s ability (or lack thereof) to generate positive EVA within the firm’s
operating divisions. Positive payments accrue to managers having divisional
operating profits that on balance exceed the relevant “cost of capital,” while
negative incentive payments may occur if the longer-term divisional profits
fall short of the overall capital costs. Thus, by accounting for both the cost of
debt and equity capital, EVA gives managers the incentive to act like
shareholders when making corporate investment decisions (Grant, 2003, p. 2).
EVA has also gained popularity in the investment community. The June
1996 Conference on “Economic Value Added” at CS First Boston and the
“roll out” of Goldman Sachs’ EVA research platform in May 1997 is a
testimony to this exciting development. Indeed, “buy-side” investment firms
like Global Asset Management and Oppenheimer Capital use EVA in their
stock selection, portfolio construction, and risk control processes. Other large
investment firms are taking a serious look, and EVA is also making
meaningful inroads in the world of global performance analytics (Grant, 2003,
pp. 2–3).
The presence of EVA helps bank owners to give reward for value-added
activities (Kleiman, 1999) and to dispose of the activities that damage or
reduce bank value. Value-added activities are separated from non-value added
activities based on value-added assessment. It is expected that bank owners
will support management to take actions or to choose value-added strategies
because these will allow banks to operate well.
EVA helps management to conduct internal goal-setting such that the longterm goal is preferred than short-term implications. For investment, EVA
guides the decision of accepting a project (capital budgeting decision) and
evaluating the regular performance of management (performance
assessment). EVA assists in the achievement of value-added activities.
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Besides, EVA also helps to prepare a proper payroll system or incentive
compensation (Grant, 1996) where management can act as owner.
Performance measurement in banking that reflects managerial
achievement is usually conducted by aims to encourage activities or strategies
to improve economic value (value-added activities) and to dispose of those
damaging the value (non-value added activities). The relevance of a bank’s
performance measurement rate with profitability is through EVA. EVA is a
new concept to assess banking financial performance, and it is relevant
because EVA can measure managerial performance (achievement) based on
value-added creation at a certain period (Pompong, 2015, pp. 9–10).
Banks and other financial institutions have sought to base their capital
allocation processes on shareholder value concepts such as Risk-Adjusted
Return on Capital (RAROC) and Economic Value Added (EVA) in recent
years. Some of the motivation for these approaches has come from the
initiatives of the Basel Banking Committee in defining international capital
requirements. There is a variety of versions of these concepts that have been
adopted, and the academic literature has provided limited guidance on the
optimal form of such capital allocation mechanisms, especially when there are
multiple divisions subject to agency problems of asymmetric information
(Stoughton & Zechner, 2007, p. 313).

3 Banking System in Iran
"Sepah Bank" was the first Iranian bank established in 1925 to settle the
financial affairs of the army and serve as its pension fund. Other institutions
such as "Iran Mortgage" in 1926 and "Melli Bank" in 1928 followed. Some
foreign banks such as the French-English "Ottoman Bank" and the "IranRussia Bank" opened their branches in Iran to facilitate international trades.
"Melli Bank" circulated Iranian notes in 1932 and while serving as a
commercial bank took the duties associated with a central bank. It also turned
into the government treasury and included the tasks of preserving the
balance of payments, regulating credits and supervising banking activities in
its article of association and practically took the form of a central bank. Then
in 1930, the economic authorities decided to design the comprehensive
monetary and banking law and establish the central bank of Iran.
Iranian banking system went through upheavals after the Islamic
Revolution in 1979. Outstanding debts, asset devaluation of private banks, and
slump of banking activities led to economic stagnation. To preserve the rights
of depositors and national assets, safeguard deposits and savings, and
strengthen the flow of finance towards industries, the government nationalized
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Iranian banks. Simultaneously, several banks were merged, and six
commercial banks (including Refah, Melli, Saderat, Tejarat, Mellat, and
Sepah) and three specialized banks (namely Agriculture, Maskan, and Sanat
& Madan) emerged out of 9 banks.
The wave of modern technologies transformed the face of the Iranian
banking system since the early 1980s. Comprehensive banking automation
scheme was officially introduced in 1993 to optimize banking activities in the
field of informatics. Moreover, following the 3rd Five-Year Development
Plan, the law of private banks was passed in 2000, and numerous banks and
financial institutions appeared among which the private banks of Parsian,
Saman, Eqtesad-e-Novin, Pasargad, Karafarin, Sarmayeh, Day, Sina, and
Ayandeh can be named.
Following the policies of Article 44 of the Constitution all public banks,
save for Melli, Sanat & Madan, Agriculture, and the Exim bank were
privatized, and their ownership, management, structure, and administration
status were transformed. The emergence and fast growth of private banks
helped to create a competitive environment in the areas of deposits, facilities,
modern banking, e-banking, transparency, diversification of products and
services, and customer tribute. They played a significant role in the circulation
of funds using electronic instruments. The new developments have thoroughly
modified the banking environment of the country. Iranian private banks have
made significant steps in the implementation of internet banking, corporate
banking, and specialized banking, as well as the establishment of 7/24
branches and mobile banking services. They moved towards core banking and
thanks to the force of competition, pushed public banks to follow the same
direction (Nili, 2014, pp. 179–180).
Currently, 32 banks that are active in the Iranian banking network can be
categorized into four peer groups:
 Public banks: Melli, Sepah, Postbank, and Qard-al-Hasaneh Mehr Iran,
 Specialized banks: Maskan, Keshavarzi, Sanat & Madan, Tose'ah Saderat,
and Tose'ah Ta'avon,
 Private banks: Eqtesad Nonvin, Pasargad, Parsian, Karafarin, Day,
Saman, Sarmayeh, Sina, Ayandeh, Shahr, Ghavamin, Ansar, Hekmat
Iranian, Gardeshgari, Khavar-e Miyaneh, Qard-al-Hasaneh Resalat, and
Iran Zamin,
 Privatized banks: Saderat, Mellat, Refah, and Tejarat.
Tables 2 shows an overall view of the asset size of the banks in Iran as well
as the growth and market share of banks that are currently active in the
banking industry.
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Table 2
Assets, Market Share and Growth of Iranian Banks in 2017
Bank Name

Assets
USD)
64,781
73,140
41,063
52,275
40,609
28,069
26,569
33,662
22,459
12,091
16,151
21,785
9,061
10,483
5,383
33,335
6,407
22,338
7,753
4,694
26,658
6,810
3,668
3,311
2,858
7,470
6,503
1,299
2,782
3,872

Mellat
Melli
Maskan
Saderat
Tejarat
Agriculture
Parsian
Sepah
Pasargad
Eqtesad-Novin
Sanat & Madan
Refah-Kargaran
Saman
Ansar
Sina
Ayandeh
Sarmaye
Shahr
Exim bank
Karafarin
Ghavamin
Day
Qard-al-hasan Mehr
Tose’eh-Ta’avon
Post Bank
Gardeshgari
Iran Zamin
Hekmat Iranian
Khavar-e Miyaneh
Qard-al-hasan
Resalat
All Banks
597,571
Source: (IBICBI, 2018)

(Million

Annual Growth Rate
(%)
11.9
14.1
3.4
11.9
6.0
14.5
17.6
14.1
7.3
-10.9
33.3
14.2
10.3
22.6
-2.2
32.4
12.1
35.7
17.6
2.7
15.3
-11.9
47.7
10.0
33.1
30.1
22.0
9.7
17.2
22.9

Market
(%)
10.8
12.2
6.9
8.7
6.8
4.7
4.4
5.6
3.8
2.0
2.7
3.6
1.5
1.8
0.9
5.6
1.1
3.7
1.3
0.8
4.5
1.1
0.6
0.6
0.5
1.2
1.1
0.2
0.5
0.6

13.6

100

Share

In terms of the top jurisdictions for Islamic banking assets, Iran has
retained its position as the largest market, accounting for 34.4% of the global
Islamic banking industry in 2017 (IFSB, 2018, p. 3). While the inflation rate
dropped from 11.9% in March 2016 to 9% in March 2017, the banking sector
continued its strong growth performance. It has increased its deposit base by
23.5% in the year to 2Q2017, contributing to a 15.6% expansion in assets and
21.6% growth in financing during the same period while continuing a trend of
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double-digit growth rates in the country’s assets, financing and deposits
throughout the analysis period(IFSB, 2018, p. 13).
In the following, the most critical performance indicators of Iranian banks
are reviewed. We survey capital adequacy, efficiency, non-performing loan to
total loan, and net interest margin for selected private banks.
The capital adequacy covers the potential losses arising from the loans
related to off-balance sheet activities of banks is very important. In our
country, according to Article 3 of the Capital Adequacy Regulations, the
minimum capital adequacy ratio for all banks and credit institutions (both
governmental and non-governmental) is set at 8%. Following these
regulations, the Central Bank of the Islamic Republic of Iran may, in cases
where international standards or the need to maintain the health of banks and
credit institutions, may set a higher ceiling for all or some of the banks and
credit institutions. In this report, the ratio of capital to risk-adjusted assets is
used as a capital adequacy indicator. To determine the weights of assets, the
capital adequacy regulation dated 2003 has been used.
As can be seen, in Table (3) capital adequacy in most private banks is less
than 8%. Pasargad, Sina, and Karafarin banks have capital adequacy of over
8%. Although the capital adequacy of more than 8% in these banks indicates
that these banks are more stable than other banks and have unused resources
that could hurt their profitability. Lowering the adequacy of capital in other
private banks from the standard will significantly increase the risk of this
banking group in times of unexpected losses, such as decreasing asset quality.
The study of the components of capital adequacy in this banks shows that
when banks have experienced an increase in capital adequacy, although the
total amount of risk assets exceeds risk-free assets, the growth of risk-free
assets (total assets, claims from the central bank and claims from banks) was
higher than the growth of risky assets (concessional loans). The change in
banks' approach to risk assets to less risk-side assets improves capital
adequacy but also hurts the bank's profitability. On the one hand, increasing
capital adequacy has a positive impact on banking health, but a decline in
profitability harms soundness and economic value-added.
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Table 3
Capital Adequacy (%) of Iranian Banks
Bank
2006
Name
Egthesad 6.97
Novin
Ansar
…..

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

4.39

4.72

6.58

7.23

7.57

7.61

6.68

5.56

4.46

5.63

4.62

…..

…..

…..

4.40

6.97

6.03

6.49

5.62

5.83

6.23

8.33

Parsian

6.40

6.71

7.06

7.60

7.79

7.42

6.88

5.04

5.78

7.05

7.79

Pasargad 19.65

12.61

10.77

10.18

17.51 17.68 15.62 13.61 14.62 14.10 14.97 14.09

Ayande

…..

…..

…..

…..

51.93 37.87 14.84 8.48

6.81

4.31

5.33

5.88

Day

4.79

4.38

5.77

5.92

5.69

7.33

6.77

5.20

4.74

4.15

4.24

4.11

Saman

67.84

34.22

17.57

14.30

11.59 8.09

6.68

5.51

3.82

3.17

3.34

3.77

7.88

9.01

8.03

9.39

12.18 9.34

9.67

9.22

8.38

8.52

8.29

6.57

Sarmaye 3.55
Sina

5.25

8.01

10.28

11.32

13.67 16.60 15.57 13.99 13.28 12.65 12.82 12.33

Karafarin …..

…..

…..

…..

38.10 64.61 47.79 33.16 22.43 13.78 14.33 17.79

Hekmate …..
Iranian
Tejarat
5.37

…..

…..

…..

…..

32.33 15.59 10.07 4.72

4.79

4.72

4.79

5.74

5.48

5.76

5.55

6.06

6.34

6.58

6.70

5.84

8.41

6.50

Saderat

11.62

9.60

10.06

8.95

4.93

5.72

2.94

10.02 8.66

7.16

7.74

8.16

Mellat

5.29

4.20

4.41

3.73

3.62

5.89

4.66

4.96

4.48

4.72

4.15

5.27

Source: (IBICBI, 2018)

In this paper, the cost/income ratio is used as an indicator of inefficiency.
As you can see, the inefficiency ratio has risen in the period under review. The
uptrend is indicative of increasing costs in the banks that will hurt their
economic value added. Among private banks, the Pasargad and Parsian banks
have the highest proportion of cost-to-income. In recent years, these two banks
have expanded their investments in infrastructure to improve e-banking, and
the cost of human resources and administrative requirements in these two
banks has been more than the other banks. This event is expected to hurt its
economic value-added.
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Table 4
Efficiency (%) of Iranian Banks
Bank Name

2006 2007 2008 2009

2010 2011 2012 2013 2014

2015

2016

2017

Egthesad Novin 78.81 87.10 87.50 86.20 81.81 79.16 79.07 -3.52 87.21 89.77 89.93 87.78
Ansar

…..

…..

…..

…..

66.39 61.59 67.73 72.15 75.99 77.53 78.51 75.45

Parsian

85.61 84.32 82.29 83.29 78.62 73.30 78.16 77.88 814.78 758.63 779.97 628.36

Pasargad

59.98 62.04 74.93 74.13 65.75 68.61 68.07 70.97 81.16 86.95 811.56 869.52

Ayande

…..

…..

…..

104.81 50.04 82.09 98.94 96.87 …..

Day

…..

…..

…..

…..

Saman

90.97 87.50 83.67 77.34 73.66 79.69 80.33 80.88 86.85 88.80 85.23 79.15

Sarmaye

22.04 64.52 55.05 76.70 71.82 85.85 77.53 86.31 94.31 96.32 95.62 87.25

Sina

92.73 92.35 78.27 74.66 68.42 70.37 77.40 70.39 81.62 82.03 84.35 81.26

Karafarin

79.09 76.31 64.85 62.01 56.67 53.23 59.89 65.98 72.26 77.40 75.66 78.36

Hekmate Iranian …..

…..

…..

…..

99.01 89.02 99.66

43.83 32.25 57.38 78.30 80.77 95.10 76.85 97.64

3.23

10.27 25.51 50.63 46.60 59.95 56.42 69.23

Tejarat

90.97 82.47 64.29 62.23 53.85 58.12 74.10 75.42 81.04 80.57 85.29 85.76

Saderat

24.17 27.06 19.66 77.65 84.21 97.94 87.57 92.13 96.61 95.08 96.99 97.09

Mellat

95.53 90.75 90.16 89.30 64.66 68.73 64.46 53.86 73.52 74.41 75.51 76.69

Source: (IBICBI, 2018)

In this section, to the importance of examining performance, the
nonperforming loan ratio is used. This ratio shows that a few percents of the
net of the actual loan (whether current or non-current) have not been collected
and that the customers of the bank or credit institution have failed to repay the
percentage of all loans. The value of this indicator and its timing reflects the
level of bank credit risk and generally reflects the adequacy and efficiency of
the credit policies (asset quality and management) of the bank.
As shown in Table 5, nonperforming loan to total loan in Iranian private
banks is more than 5%. Even in some banks, this ratio is more than ten or
twenty percent. The uptrend of this benchmark in private banks reflects the
ineffectiveness of their credit policies. An increase in this ratio will hurt the
profitability and economic value of banks in the coming periods.
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Table 5
Nonperforming loan to loan (%) for Iranian Banks
Bank Name

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Egthesad Novin 0.49

10.39 13.71 22.03 30.13 23.10 17.58 17.01 15.18 18.18 17.95 18.88

Ansar

…..

…..

Parsian

8.49

15.37 19.42 35.90 29.78 28.92 27.31 33.17 39.58 39.67 38.69 39.54

…..

…..

4.65

4.54

3.59

2.43

3.27

5.38

5.42

6.32

Pasargad

0.00

1.55

6.14

10.84 5.30

5.93

6.02

6.12

5.74

5.83

6.32

6.58

Ayande

…..

…..

…..

…..

1.98

4.95

9.91

5.47

5.56

2.49

3.25

5.35

Day

…..

…..

…..

…..

0.00

5.70

1.72

3.22

9.07

8.36

8.69

9.36

Saman

4.19

13.08 20.67 21.83 19.96 41.39 38.71 31.90 26.59 22.26 25.32 26.34

Sarmaye

9.14

1.70

11.97 26.93 24.28 27.24 22.09 27.08 47.19 38.56 39.56 40.23

Sina

6.79

7.17

10.63 13.69 14.25 15.83 13.27 11.97 8.11

Karafarin

14.25 8.11

8.08

7.25

8.48

19.76 23.49 17.69 16.72 19.51 14.50 12.37 12.86 11.23 12.56

Hekmate Iranian …..

…..

…..

…..

0.00

0.00

Tejarat

0.00

0.00

0.00

0.00

0.00

19.19 16.76 26.28 21.41 15.02 16.35 17.25

Saderat

26.11 28.17 17.18 17.21 8.17

9.58

8.44

6.96

7.10

4.86

5.23

6.87

Mellat

0.00

10.97 8.49

7.47

7.03

5.20

6.32

7.23

0.00

0.00

18.83 9.55

0.18

2.10

5.29

2.57

3.25

4.25

Source: (IBICBI, 2018)

4 Related Literature
There are many research studies that support the positive reaction around
using EVA technique (for example, O’Byrne, 1997; Lehn & Makhija, 1997;
Zimmerman, 1997; Al-Jafari, 1997; Tully, 1998, 1999; Walbert, 1994; Biddle,
Bowen, & Wallace, 1999; Prober, 2000; Machuga, Pfeiffer, & Verma, 2002;
Torrez, Al-Jafari, & Juma'h, 2006). At the same time, there are several studies
that show different reaction (for example, DeVilliers & Auret, 1997; Wallace,
1997; Biddle, Bowen, & Wallace, 1997; Turvey, Lake, van Duren, & Sparling,
2000; Chen & Dodd, 2001; Fernandez, 2001; Haspeslagh, Noda, & Boulos,
2001; Bhattacharyya & Phani, 2004).
Although there is an extensive literature analyzing the EVA information
content in the industry and service sectors (for example, Biddle et al., 1997;
Chen & Dodd, 2001; Clinton & Chen, 1998), there is a very small number of
papers that studying the information content of EVA, or using EVA as a
performance measure in banking sector.
EVA as a profitability measure in banks and other financial institutions
was introduced by Uyemura, Kantor, and Pettit (1996). Since then many

Application of Economic Value Added in the Banking Sector of Iran

305

authors have been dealing with this tool, and if EVA is mentioned as a
profitability measure in financial institutions (usually as an alternative to
widely used RAROC), other authors and publications are referring to this
article (Křečková, 2018, p. 236).
Kimball (1998) reviews the use of economic profit to evaluate performance
in the banking sector. He concludes that banks need to be prepared to create
and apply multiple specialized performance measures.
Verma (2000) used market value-added to examines the bank’s
performance in India and found that Indian banks have been able to create
shareholders' wealth.
Fogelberg and Griffith (2000) argue that accounting performance measures
for banks do not accurately assess shareholder value creation; instead, they
only indicate average profitability. They explain that the advantage of EVA is
that it is a dollar-based value and thus, EVA maximization correlates with
wealth maximization, while Uymura et al. (1996) find that EVA is strongly
correlated with market value-added.
Girotra and Yadav (2001) found that EVA has an information content
when comparing it with Return on Equity (ROE), Return on Net Worth
(RONW), Return on Capital Employed (ROCE) and Earnings per Share
(EPS).
Tortella and Brusco (2003) test the market reaction to the introduction of
the EVA management technique and observe that EVA introduction does not
generate significant abnormal returns. They also analyze the effects of the
leading company variables: profitability, investment, and cash flow variables.
The results show that EVA adoption provides incentives for the managers to
increase firm investment activity, and affects positively and significant cash
flow measures.
Li & Weidong (2003) comprehensively analyzed the whole value creation
ability of the banking industry at that time with EVA return index.
Abu-Alula and Haddad (2004) examine the relationship between EVA, and
refined economic value added (REVA), and abnormal returns in Jordan. Using
a sample of 21 industrial companies, the results show a significant positive
relationship between both EVA and REVA with abnormal returns.
Millar (2005) is the only study that compares EVA with the better-known
performance measures, ROAA and ROAE, for 16 British banks over the
period 1998-2003. He uses the LBS definition of EVA. Millar finds that on
average, the UK banks add value over this period, which could be due to low
yields on 10 years government bonds and a period of relatively strong
economic growth in the UK, which boosted banks’ profits.
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Fiordelisi (2007) developed a new measure of shareholder performance,
where a bank producing the maximum possible EVA is defined as
“shareholder value-efficient.”
Popa et al. (2009) argued that EVA could be an essential tool that bankers
can use to measure and improve the financial performance of their bank. They
emphasize the advantages of EVA by comparing to other performance
indicators. Since EVA takes the interest of the bank’s shareholders into
consideration, the use of EVA by bank management may lead to different
decisions than if administration relied solely on other measures. They
investigate the Romanian banking systems to compare the advantages of EVA
to other means of bank performance such as return on assets (ROA), return on
equity (ROE), net banking income and the efficiency ratio, which do not
consider the cost of equity capital employed.
Shubita (2010) examined the information content of EVA, residual
income, and accounting earnings for 39 Industrial companies in Jordan. The
results show that net income outperforms EVA and residual income. Despite
the extended amount of literature on EVA implementations on firms, there is
a lack of banking EVA applications. This paper employs accounting and
economic measures to explain variations in stock returns by testing if the
relationship between EVA and stock returns is more significant than that of
ROA, ROE, and Capital Adequacy Ratio (Haddad, 2012, pp. 7–8).
Teker et al. (2011) employed EVA measurement as a performance
indicator for Turkish banks. EVA value of each bank per year is computed
and ranked, using data covering the period 2006 to 2010. They argue that the
results and ranking of banks convey critical information to decision-makers.
The results indicate that although a bank that reports a high amount of net
income and ROE may not create sufficient amount of economic profit.
Haddad (2012) using multiple pool regression model, examined the
relationship between EVA, ROA, ROE, and capital adequacy ratio. His
conclusion was a positive and significant relationship between EVA and stock
returns in Jordanian Banks.
Xin’e et al. (2012) made the evaluating indicators dimensionless with the
extreme value processing method to obtain full score and sequence of the
performance for the sample commercial banks. They finally concluded that it
is essential and practical to replace traditional indicators with EVA indicator
in the performance evaluation of commercial banks.
Kosalathevi (2013) examined the impact of EVA on Financial
Performance in selected private banks in Sri Lanka from 2006 to 2012. The
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results revealed that there is a relationship between EVA and ROE, and EVA
has an impact on financial performance.
Al Karim & Alam (2013) measured the performance of selected private
sector banks (five) in Bangladesh through extensive use of financial metrics
from 2008 to 2012 and created a regression model to predict the future
financial performance of those banks. Three indicators namely, Internal-based
performance measured by Return on Assets, Market-based performance
measured by Tobin’s Q model (Price/Book ratio) and Economic-based
performance measured by EVA has been used to measure the financial
performance of the selected banks.
Owusu-Antwi et al. (2014) investigated the determinants of banks’
profitability in Ghana for the period 1988 to 2011 using EVA to measure
performance. The result of the study suggested EVA as the best measurement
as against the standard accounting measurement, namely; ROA.
Pompong (2015) analyzed the influence of EVA, on asset-liability
management (ALM) in commercial banks of Indonesia based on the
information of goodness of fit index. The study does not show the excellent
result on criteria evaluation because the hypothesized model is unidentified
(identification problem) information matrix is failed to present and also unable
to explain causality relation between variables.
Radić (2015) developed a new, specifically tailored measure of the EVA
approach, based on the shadow price of equity, to account for specific
characteristics of the Japanese banking system. This measure is then used in a
dynamic panel data model as a linear function of various bank-risk, bankspecific, and macroeconomic variables. This study finds that cost-efficiency
gains, credit risk, and bank size are the most critical factors in explaining the
shareholder value creation in Japanese banking. Cost efficiency changes are
also found to influence cost of equity capital significantly.
Křečková (2018) compare ex-ante profitability of a bank´s clients from
medium-sized enterprises segment calculated according to EVA, with the
results calculated according to the RAROC measure The results show that
using EVA tool instead of RAROC measurement, could help bank´s
relationship managers and branch managers focus on those clients creating
more substantial value added than others.

5 Methodology and Model
Iranian financial system consists of banks, non-bank financial institutions,
insurance companies, leasing companies, pension and investment funds, etc.
The banking network represents about 90% of the financial system. It is
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apparent the importance of the banking sector, considering that it is the
primary financing source for economic operators. Recently there are realized
some studies in respect of banking sector for profitability measurement,
competitiveness, efficiency, etc. Since Iran is a developing country when
implementing the EVA concept, there are some restrictions mentioned.
First, some of the banks that operate in Iran are not listed in the capital
market (including Tehran Stock Exchange or Over the Counter market), so no
activity allows evaluating the market prices for their shares, or the measures
based on them. To measure the economic value-added, we focused on only 16
of 32 banks which are listed on the Iranian capital market (TSE or OTC). The
banks selected for this analysis are Saderat, Mellat, Tejarat, Eqtesad Nonvin,
Pasargad, Parsian, Karafarin, Day, Saman, Sarmayeh, Sina, Ayandeh, Ansar,
Hekmat Iranian, Gardeshgari, Khavar-e Miyaneh. For each of the banks the
analysis was focused on a period of twelve years, to evaluate the trend and
realizing a comparison between them.
Second, some of the listed banks haven't enough liquidity, and there are no
fair market prices for them. So we have to choose the banks that have enough
market data for EVA analysis, such as Shahr, Iran Zamin, Ghavamin,
Gardeshgari, Khavarmiane, Refahe Kargaran.
In this section, we will present the methodology. The basic form, suggested
from Stern & Stewart and Chew (1995), the equation is as follow:
EVA

NOPAT– Cap

WACC

(4)

Where,
NOPAT: net operating profit after taxes
Cap: Invested capital = Equity + long-term debt at the beginning of the period
WACC: weighted average cost of capital = Ke*E/ (E+D) + Kd (1-t)*D/ (E+D)
where Ke = required return on equity and Kd (1-t) = after-tax return on debt
and (WACC* capital invested) is also known as a finance charge.
For each of the banks, the analysis was focused on a period of twelve years,
to evaluate the trend and realizing a comparison between them. So let’s begin
with the calculations of the components of economic value-added.
For NOPAT accounting adjustment, the data from the annual reports of
each of banks have been used. These data are presented in Table 6.
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Table 6
Net Operating Profit after Taxes (Billion USD) for Iranian Banks
Bank Name

2006

2007

2008

2009

2010

2011

2012 2013 2014 2015 2016

2017

Egthesad Novin 0.078 0.10

0.18

0.21

0.30

0.44

0.44 0.53 0.36 0.24 0.36

0.24

Ansar

…..

…..

…..

…..

0.10

0.16

0.20 0.26 0.32 0.31 0.32

0.31

Parsian

0.19

0.32

0.33

0.39

0.55

0.73

0.79 0.82 0.11 0.26 0.11

0.25

0.60

0.98

0.13 0.15 0.12 0.11 0.12

0.11

Pasargad

0.079 0.16

0.23

0.33

Ayande

…..

…..

…..

Day

…..

…..

…..

0.11 0.075 0.012 0.12 0
0.10 0.0091 ……
0.0005
…..
0.022 0.080 0.12 0.14 0.23 0.16 0.23 0.16

Saman

0.0260 0.0512 0.0439 0.0787 0.13

Sarmaye

0.0454 0.046 0.055 0.066 0.088 0.012 0.14 0.12 0.022 0

Sina

0.022 0.029 0.048 0.070 0.11

0.16

0.19 0.48 0.23 0.22 0.23

0.22

Karafarin

0.049 0.074 0.11

0.24

0.27 0.33 0.37 0.26 0.36

0.26

0.16

0.18

0.0841 0.12 0.20 0.10 0.050 0.098 0.055
0.020 0.0092

Hekmate Iranian …..

…..

…..

…..

0.0078 0.013 0.049 0.044 0.039 0.033 0.038 0.035

Tejarat

0.11

0.31

0.27

0.33

0.45

0.57

0.59 0.91 0.49 0.60 0.49

0.60

Saderat

0.089 0.090 0.41

0.36

0.75

0.49

0.60 0.69 0.73 0.83 0.73

0.83

Mellat

0.070 0.19

0.37

0.65

0.70

0.14 0.21 0.18 0.12 0.18

0.12

0.27

Source: (IBICBI, 2018)

As may be seen, Mellat is the most stable bank if we refer to the absolute
values of profit while the worst is Sarmaye. So for this last one, we don’t
expect to have a positive economic value added since it reflected a loss in
2013-2017. So Value of profit of all of the banks, have been reduced in 20062017. It is because of situation of Iranian Economy. Economic growth has
been reduced, inflation and exchange rate have been increased in this period.
On the other hand, Central Bank cut the profit rate of deposits and loans in
favor of product sector.
The decline in economic growth has reduced the ability of producers to
repay their obligations. Since one of the sources of profitability of banks is the
repayment of the principal and the subsidiary of the Loan, it has declined by
reducing the repayment of the banks' profitability loan. Increasing inflation
and exchange rates have led to the withdrawal of deposits from banks and their
entry into other financial markets. It has reduced the ability of banks to provide
loans as one of the most profitable resources. On the other hand, with the boom
of different markets, investment in other markets has increased, which has led
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to increase in bank profitability instability. Expected value added is likely to
decline as banks become less profitable.
Another critical component is the invested capital. In case of financial
companies, such as banks capital includes shareholders' equity, all kinds of
reserves and the capitalized financial result. Invested capital is equity plus
long-term debt at the beginning of the period.
The more the capital of banks, the more stable funding. So banks have less
liquidity risk. As you can see, this element has been an uptrend in the period
under study. Mellat, Tejarat and Saderat banks that were first state-owned and
in the 80s were privately owned, have the most capital. The Pasargad Bank,
as a privately owned bank, has more capital than other private banks.
Therefore, these four banks are more stable than other banks.
Table 7
Invested capital (Billion USD) of Iranian Banks
Bank Name

2006 2007 2008 2009 2010

2011 2012 2013 2014 2015 2016 2017

Egthesad Novin 3.31

5.69

8.32

9.50

10.47

14.11 18.41 24.50 29.72 33.22 29.72 37.22

Ansar

0

0

0

0

5.20

6.05

Parsian

10.35 13.84 16.45 19.57 23.21

8.20

11.34 15.42 16.72 15.43 18.72

25.22 29.29 34.57 43

Pasargad
Ayande

52.56 43
47

1.91

4.89

59.56

38.87 50.01

10.91 31.38

18.56 24.24 31.58 38.86 51.16 …… …..
2.37

Day

0

0

8.37

0.02

0.56

Saman

0

0

0

0

0.3490 1.08

3.436 6.80

5.92

20.35 0

Sarmaye

1.84

2.73

0

3.91

5.36

7.31

9.52

14.10 17.04 12.72 6.69

Sina

0.55

0.99

3.37

2.09

3.13

2.96

3.97

6.45

6.68

Karafarin

0.90

16.83 9.005 19.84
20.22 17.05 24.22
13.73

14.62 13.32 15.62

1.80

2.30

1.26

3.10

4.40

6.10

8.03

9.93

13.32 9.24

9.12

9.64

Hekmate Iranian 1.45

1.96

2.65

3.032 3.39

4.55

5.89

7.94

9.12

2.81

1.69

2.22

Tejarat

0

0

2.767 0

0.28

0.76

1.14

1.68

67.53 57.59 62.53

Saderat

7.80

10.04 0

Mellat

1.95

1.96

0.23

16.25 20.90

12.64 2.42

23.38

25.26 32.70 48.07 57.59 86.10 67.63 85.10
29.05 35.65 54.14 67.63 94.98 69.61 96.98

Source: (IBICBI, 2018)

The third essential component refers to the cost of capital. Since we include
deposits in the invested capital, so we calculate the weighted average cost of
capital. The basic form of calculating the WACC is adapted for banks in the
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way that WACC is equivalent to the Re. But here we need to calculate share
of deposit and equity in debt and calculate expected return of equity (Re).
We used the CAPM model for calculating Re that has been proposed by
Treynor (1961), Sharpe (1964) and Lintner (1965). Its form is presented
below:
R

R

β R –R

(5)

where, Rf: risk-free rate, Rm: market return, and β: beta coefficient.
This approach has some limitations; it offers in our case the best
approximation of the required rate of return for shareholders. First, this
approach requires to choose the risk-free rate between the rates of treasury
bills or those of government bonds. As there is no real risk-free rate in some
studies, the treasury bills interest rate is used, and in some others the long-run
government bonds interest rate is used. The last one usually is more stable in
the long run (Damodaran, 1999). As the treasury bills are more liquid than
treasury bonds, they are evaluated frequently during the year so in this manner
reflecting better the concept of the risk-free rate. But in Iran we have not
treasury bill so actually, in this study is used the treasury bonds interest rate.
So we used the treasury bond interest rate from 2006-2017 with maturity of
twelve months as a simple average among all auctions realized for this
maturity in each of these years. In Iran treasury bonds interest rate is fixed at
20 percent.
Second, the formula (5), requires to determine the beta coefficient and the
market premium. For beta estimation purposes, we referred to day to day
closed prices for shares of each of the banks, calculating the daily return. This
action was also done for the index.
Since beta reflects the risk inherent in a share compared to the market, in
this case, the index, we build relation between them, considering as an
independent variable (x) the daily return of the index and as a dependent
variable (y) the daily return of the respective shares, as below:
R

a

bR

(6)

where, Ri: the daily return of the index, Rsj: the daily return of shares of bank
j, bj: beta coefficient of shares of bank j, and aj: intercept.
In this way we estimated the regressive beta, which has some limitations,
so according to finance theory to bring that more close to reality, it must be
adjusted with the standard procedure of Bloomberg. It is necessary due to the
limitations of this study, for the index choice, for the period and the time
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interval of return calculations. So we estimated the betas for each bank in a
respective year and then calculated their average, which was adjusted giving
the final row betas. The adjusted beta of a year will be used in CAPM to
evaluate the cost of equity capital in that year.
This objective cannot be fulfilled without the market premium. Return of
share of Iranian banks is realized from TSE. Market premium is the difference
between Return of share and treasure bond interest rate (20%).
After calculating the last component of the EVA equation, now it is
possible to measure the EVA in the chosen banks.
Table 8
EVA of Iranian Banks
Bank Name

2006 2007 2008 2009 2010 2011 2012

2013 2014 2015 2016 2017

Egthesad Novin -0.14 -0.29 -0.39 -0.43 -0.44 -0.60 -0.88

-1.20 -1.78 -2.18 -1.46 -1.24

Ansar

….

-0.29 -0.26 -0.36

-0.46 -0.74 -0.96 -1.30 -2.62

Parsian

-0.61 -0.67 -0.88 -1.12 -1.02 -1.19 -1.01

-1.34 -2.81 -2.92 -2.85 -4.94

….

….

….

Pasargad

-0.06 -0.26 -0.33 -0.43 0.55

-0.67 -0.48

-0.69 -1.88 -2.13 -2.05 -1.52

Ayande

….

….

….

0.00

0.10

-0.06 -0.33

-1.08 ….

Day

….

….

….

….

0.01

-0.01 -0.11

-0.38 -0.27 -0.91 -0.97 -1.26

Saman

-0.10 -0.14 -0.18 -0.21 -0.13 -0.39 -0.49

-0.71 -0.97 -1.32 -0.85 -0.16

Sarmaye

0.01

-0.02 -0.01 -0.08 -0.13 -0.14 -0.08

-0.22 -0.24 -0.67 -0.57 -0.10

Sina

-0.11 -0.15 -0.14 -0.15 -0.20 -0.25 -3.63

-0.22 -0.64 -0.69 -0.31 -0.52

Karafarin

-0.05 -0.05 -0.05 -0.04 -0.02 -0.04 -4.31

-0.11 -0.34 -0.27 0.24

Hekmate Iranian ….

….

….

….

-0.71

-0.01 -0.02 -0.78

-0.06 -0.11 -0.17 -0.55 -0.28

Tejarat

-0.29 -0.21 -0.46 -0.68 -0.97 -1.07 -7.63

-2.27 -2.75 -3.37 -6.79 -3.22

Saderat

0.01

-2.10 -3.89 -4.72 -6.08 -5.15

Mellat

-0.51 -0.53 -0.64 -0.81 -1.10 -1.42 -12.24 -0.98 -2.22 -4.14 -8.75 -4.32

0.01

….

-3.45 -2.3

-0.01 0.32

-0.50 -0.52 -2.88

Source: Authors' survey

The study reveals that most of the banks have negative EVAs. The research
shows that most Iranian Banks have a higher cost of capital compared to the
returns. Which means that value is not being created for their investors, but
rather that value is being destroyed.
At this stage, a significant concern is why are banks and financial
institutions not earning an adequate return on capital. There could be two
possible reasons: (1) banks could be overcapitalized, and (2) the yields are low

Application of Economic Value Added in the Banking Sector of Iran

313

from the banking business. Data on the capital adequacy ratios of banks reveal
that most of them have capital adequacy ratios around the minimum regulatory
requirement. So it would be difficult to argue that the negative EVAs are due
to overcapitalized banks. The second reason for negative EVA would find
considerable support given the high non-performing assets of banks as well as
the low employee productivity in banks.
Unless banks earn positive EVAs, investors would not be adequately
rewarded, which would make it difficult for banks to access new capital for
expansion. It could pose a problem, not just for banks, but for the economy as
a whole, because inadequate capital could cause banks to restrict their lending
activities, which could, in turn, lead to lower levels of economic activity.
These results are the same as Thampy and Bahati (2000).

6 Conclusion
Economic Value Added (EVA) or Economic Profit is a measure based on the
Residual Income technique that serves as an indicator of the profitability of
projects undertaken. Its underlying premise consists of the idea that real
profitability occurs when additional wealth is created for shareholders and that
projects should create returns above their cost of capital.
This paper aims to create a framework about the way how can be Economic
Value Added estimated in the Iranian System context. The purpose is
analyzing the EVA philosophy with the restrictions met during its
implementation.
First, some of the banks that operate in Iran are not listed in the capital
market (including Tehran Stock Exchange or Over the Counter market) such
as stated banks, so no activity allows evaluating the market prices for their
shares, or the measures based on them. Because of this, we focused on private
banks. Second, some of the listed banks haven’t enough liquidity, and there
are no fair market prices for them. So we ignore them for EVA analysis.
Results of this paper reveal that most banks have negative EVA. To
improve EVA, banks need to understand the costs and profits of different
activities and services offered by them. Only then they would be able to know
which lines of business to reduce and which are the ones worth expanding. A
considerable part of the banking business is regulated, but it still leaves a lot
of room within each category. A sound costing system would be handy to the
banks to measure the profits from different lines of activities. It would also
help them to price their services appropriately, thereby improving the EVA.
In Iran, the costing of banking services is not based on activities, but the
central bank determines the price of services, although in 2016 the central
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bank designed a pricing mechanism based on activities, its implementation is
timely and, moreover, it is stipulated in the plan. That the central bank should
be the same as in the past, while banks must be identified to identify the
neglected activities.
One of the missing links in Iran's banking network is the lack of a proper
mechanism for the credit rating of customers in banks. Although Iran's credit
rating company uses the information received from banks to determine the
actual reliability of banks' clients, the trend of increasing non-performing loan
indicates this system is not efficient enough.
Iranian banks also have to focus on improving the efficiency of their
primary activity of lending. The banks that have better EVAs are those who
have a lower proportion of their loans as NPAs. Banks need to improve and
strengthen their credit assessment techniques and monitoring mechanisms to
bring down the NPAs. Investments in credit research and industry risk studies
should help bank in earning more from the traditional business of giving loans
and advances.
Finally, it is suggested that factors affecting economic value added to be
identified. Identifying these factors will be useful in designing a suitable
business model for banks and improving profitability and cost reduction.
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The main objective of this study was to investigate the effect of monetary policy on
changes in the price of financial assets (including foreign exchange, gold and stocks) in
Iranian economy. In this regard, this paper answers whether monetary policy could lead
to regime changes in asset markets. To answer this question, monthly data during the
years 1995 to 2017 and a combination of Markov Switching and Probit methods were
used. First, using Markov Switching method, each market was divided into two highvolatility and low-volatility regimes with different average returns, and then, by a Probit
model, the effect of monetary policy on the probability of markets being exposed to these
regimes was studied. The results of this study show that in all three markets, the Markov
Switching model offers better fit than the linear model, which indicates the occurrence of
regime changes in the markets. The results of the Probit model show that monetary policy
in all three markets is effective on their regime changes, and an expansionary monetary
policy will strengthen the position of all three markets in the high-volatility regime with
a positive average return. Also, inflation is also one of the factors affecting regime
changes in all three markets. The market situation in the past period as well as the
situation of other markets are among the factors that lead to regime changes in asset
markets. The sanctions imposed on Iran's economy in the currency and gold markets are
among the factors that have strengthened the likelihood of changing the regime of these
two markets to a volatile environment.
Keywords: Regime Switching in Asset Markets, Markov Switching Model, Monetary
Policy.
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1 Introduction
The financial crisis that occurred in 2008 in the United States and,
consequently, in other developed countries, reflects the failure of economic
theories to predict such crises (Stiglitz, 2011). The boom was a common
feature of all the financial markets at that time, the housing market had
experienced unprecedented growth since the early 2000s and the stock market
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was recording new historical records; other markets had a similar situation.
The boom in financial markets led to a recovery in banks’ balance sheets and
reduced banks' exposure to risks; this also led banks to have a high risk
appetite in lending and investment, which ultimately led to the collapse of
financial markets and the banking system, and the economy drowned in a deep
recession (Altunbas et al., 2014). Existing theories at that time could not
predict the occurrence of a financial crisis since they did not pay much
attention to the role of financial markets in the economy and its possible
impact on the real sector of the economy. Taylor (2007) and many other
scholars attribute the major factor behind the formation of bubbles in financial
markets during that period to the expansionary monetary policies of that
period.
Based on what has been said, monetary policy seems to be one of the most
important factors affecting financial markets, and financial markets also play
a crucial role in the economy and its real sector. Now, the question is whether
monetary policy is also influencing regime changes in the price of financial
assets, or not? Schaller and Van Norden (1997) have shown that prices in
financial markets follow a changeable and nonlinear behavior that has a
different production process for different regimes. Recently, some studies
have shown that monetary policy can be a major factor in the occurrence of
such regime changes in asset prices (Chatziantoniou et al., 2017; Angelidis et
al., 2015).
Accordingly, the main objective of this study is to examine the effect of
monetary policy on regime changes in Iranian asset markets (including the
foreign exchange market, stocks and gold). for this purpose, each of these
markets is first divided by the Markov Switching regime into two high- and
low-volatility regimes (with a different average return), and then the effect of
monetary policy on the continuity of the extracted regimes is studied in the
form of a probit model. In fact, in the Probit model, we examine whether
monetary policy can provide information about the current state of the
markets. In this regard, in this study, in five sections it has been tried to answer
the question. The research and studies are carried out in this area following
the introduction and then in the next section, the data and method of
econometric study of the research is introduced. In the fourth section, the
experimental results of the research are presented, and finally the final section
of the research deals with the conclusion.
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2 Research Background
2.1 Theoretical Foundations
Monetary policy influences the different channels of the asset markets, which
will be discussed in this section.
2.1.1 Common Channels
Interest Rate Channel
Changes in interest rates are one of the factors that can affect the housing
market. This channel directly affects the asset markets. For example, lowering
nominal interest rates could have a positive impact on demand in asset
markets. The reason is, firstly, by lowering the nominal interest rate, because
of the constant general level of prices, the cost of investing in the asset is
reduced and the demand for it increases, and secondly, the income from
depositing in the bank is reduced and the attractiveness of the deposit in the
bank decreases, which ultimately leads to an investment in assets with higher
risk and return and a boom in these markets. It also affects asset prices and
increases them (Bernanke, 1995).
Optimal Portfolio Adjustment Channel
The optimal portfolio adjustment mechanism is the basis of monetarism for
the mechanism of monetary transfer to asset markets and the economy as a
whole. It is believed that an increase in the volume of money causes a change
in the price of assets, thereby affecting the decisions of consumption and
investment of economic agents (Meltzer, 1995; Nelson, 2003).
2.1.2 Effective Channels of Monetary Policy on the Stock Market
Wealth Effect Channel
The stock market can also affect the real sector of the economy through the
wealth channel. Stock market price changes through the effect of wealth can
affect the real sector of the economy. When prices rise in asset markets such
as the stock market, homeowners face rising wealth. As consumption,
according to the theory of life cycle consumption, is also a function of their
wealth in addition to income, increases in stock prices increase their
consumption. Increasing consumption also leads to an increase in total
demand and production and economic growth. Changes in the real sector of
the economy also directly affect the stock market. (Campbell and Cocco,
2007).
Exchange Rate Channel
An increase in money supply or a reduction in interest rates will reduce the
exchange rate value and will improve the export and production situation.
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Improvements in real variables also indicate an increase in companies'
profitability and ultimately lead to an increase in share prices in the market.
(Loayza & Schmidt, 2002)
Credit Channel
According to the credit channel, monetary policy can affect the amount of
credit available to the economy by changing the balance sheet of companies
(and individuals) and the value of the bonds that firms can provide banks for
loans. This also changes the investment decisions and affects the real sector
of the economy. Changes in the real sector of the economy also affect the stock
market (Bernanke, 1995).
2.1.2 Effective Channels of Monetary Policy on the Foreign Exchange
Market
Capital Flow Channel
An expansionary monetary policy that is accompanied by a decline in interest
rates reduces the attractiveness of investment in the domestic economy and
leads to the outflow of capital towards a foreign country, which increases
demand for the foreign exchange and ultimately Increases its price (Loayza &
Schmidt, 2002).
Inflatable Channel
An expansionary monetary policy will increase inflation and causes an
increase in domestic commodity prices, while the rise in domestic prices also
means an increase in the relative price of domestic goods compared to foreign
channels. This will lead to loss of competitiveness of domestic goods in global
markets, and imports increase and exports decrease. Reduction in exports,
reduction in foreign exchange supply and increase in imports will lead to an
increase in foreign exchange demand, which ultimately leads to an increase in
foreign exchange prices (Andres, et al., 1997).
2.1.3 Effective Channels of Monetary Policy on the Gold Market
In the Iranian economy, the gold market is affected by two major factors: the
first is the global price, and the second is the Dollar-Rial exchange rate.
However, given the higher exchange rate fluctuations in Iran, the exchange
rate seems to play a more important role in changing gold prices. Therefore,
monetary policy can also affect the gold market by changing the exchange
rate.
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2.2 Internal and External Experimental Studies
2.2.1 Foreign Exchange Market
Bouakez and Normandin (2010) in their study examined the effect of
monetary policy on dollar versus G7 currencies. In this study, the researchers
used the SVAR model and the method of identification based on the
conditional heteroskedasticity of structural error terms to examine the
relationship between these two variables. Their study results suggest that
contractionary monetary policy will initially increase the value of the dollar
against other currencies, but the dollar will fall in value after ten months.
Kim and Lim (2018) studied the effect of monetary policy on the exchange
rate in four countries: Britain, Canada, Sweden, and Australia. In this study,
they used the SVAR approach with the Uhlig Symptom Method (2005). The
results of their study indicate that monetary policy is effective on the exchange
rate and, after a contractionary shock to monetary policy, the exchange rate
rises in value.
Hoshmand et al. (2012) studied the relationship between monetary policy
and exchange rate in Iran's economy. In this study, they used the
autoregressive distributed lag model (ARDL). The results of their study
indicate a positive and significant effect of monetary policy on the exchange
rate.
Baghjeri et al. (2014) examined the effect of monetary policy on the
pressure of the foreign exchange market in Iran. In this study, using structural
vector autoregressive (SVAR) model, the researchers concluded that
expansionary monetary policy would increase the pressure on the foreign
exchange market.
2.2.2 Stock Market
Gurkaynak et al. (2005) studied the effect of monetary policy on assets price.
In this study, which was conducted for the United States economy, they used
the event study method and high-frequency data. He evaluated the effect of
two variables related to monetary policy on the stock market. The first is the
monetary policy itself, and the second is the speeches made by the head of the
central bank and the announcement of future monetary policies. The results of
this study indicate that monetary policy and monetary policies announcements
both affect stock markets, with the difference that the effect of monetary
policies announcement is greater.
Chatziantoninou et al. (2017) evaluated the effect of monetary policy on
stock market regimes. In this study, the researchers initially extracted the highvolatility and low-volatility market (with different average returns) using the
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Markov Switching method, and then evaluated the effect of monetary policy
on stock market regimes in the form of a Probit model. The results of their
study show that monetary policy can predict the stock market situation - in
other words, monetary policy is effective on stock market regime changes.
Zainabvand et al. (2018) evaluated the effect of monetary policy on the
stock market bubble in Iran's economy. In this study, the researchers used a
structural vector auto-regressive approach. The results of their study show that
monetary policy is effective on the stock market bubble, and an increase in the
volume of liquidity will increase the stock market bubble.
2.2.3 Gold Market
Wang and Chueh (2013) examined the short-term and long-term effects of
monetary policy on gold price. In this study, the researchers used a cointegration approach. The results of their study indicate that the rise in the US
interest rate will in the short term reduce the price of gold for the future. The
long-term outlook for the study also suggests an increase in gold price
following a cut in interest rates.
Komijani et al. (2015) evaluated the effect of macro variables (liquidity
and interest rates) on the gold market. In this study, researchers have used the
ARDL co-integration approach. The results of their study show that there is a
negative relationship between interest rate and gold price, and there is a
positive correlation between liquidity volume and gold price.
An overview of empirical studies showed that monetary policy is one of
the most important factors affecting the price of financial assets. As has been
observed, in most studies, the effect of monetary policy on prices or market
volatility has been examined. Among the studies, Chatziantoninou et al.
(2017) have studied the effect of monetary policy on regime changes in the
price of financial assets. Of course, this is not the only study that has examined
the effect of macro variables on asset changes. In recent years, apparently,
special attention has been paid to dietary changes in financial markets and the
identification of factors influencing such changes. Among them, Chen (2010),
Angelidis et al. (2015), studies have examined the effect of oil prices on the
regime changes in the stock market. In this study, the main objective of the
study was to investigate the effect of monetary policy on regime changes in
Iran's financial markets (foreign exchange, stocks and gold), and is different
from previous studies conducted within the country.
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3 Data and Research Method
In this study, a combination of two Markov switching and Probit methods is
used to study the effect of monetary policy on regime changes in asset market.
Asset markets are split into two high-volatility and low-volatility regimes
(with different average returns), and then different values of state or regime
(which are determined by the smoothing algorithm) are transferred to the
Probit model. In fact, the dependent variable in the Probit model will represent
the regime in which the market is located in each period. If the asset market is
in the high-volatility regime, the dependent variable of the Probit model is
one, and if it is in the low-volatility regime, the dependent variable of the
Probit model will be zero. Now, in the form of a Probit model, we can examine
the effect of monetary policy and other variables on the likelihood of being in
a high-volatility regime.

3.1 Markov Switching Model
The Markov Switching Model was developed by Quandt (1972) and QuandtGoldfeld (1973) and developed by Hamilton (1989). Markov switching
models can be divided into different models depending on which
autoregressive model is dependent on the regime. The simple MarkovSwitching model, in which only the mean of the equation is a function of the
regime, is expressed as follows:
Assume that st is the unobservable variable of the status that only accepts
two values of zero and one. The simple Markov-Switching model for the
variable will be as follows:
𝑦

𝑐
𝑐

𝑎𝑦
𝑎𝑦

𝜀,
𝜀,

𝑠
𝑠

0
1

(1)

In which |𝛼 | 1 and 𝜀 are distributed in the same way and independently
of each other, with a mean of zero and variance of 𝜎 . When 𝑠
0, the
process of 𝑦 will be a stable process of AR (1), the mean of which is equal to
1, the process of 𝑦 will be a stable process of
𝑐 / 1 𝛼 , and when 𝑠
𝑐 / 1 𝛼 . If the condition 𝑐
0 holds,
AR (1) with the mean of 𝑐
then, depending on the value of the status variable, the equation 𝑦 will be one
of the two above equations. In other words, at any moment in time, the variable
𝑠 will determine the process 𝑦 to be the product of which equation.
You can get different models based on different definitions of 𝑠 . For
0 for the period 𝑡 1,2, … , 𝜏 , and for the interval 𝑡
example, when 𝑠
1 in this case, model 1 will be a structural transformation model
𝜏 , … , 𝑇, 𝑠
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in which only one time in the point 𝑡 𝜏 the model parameter is allowed to
change, and when 𝑠 is an independent random Bernoulli variable, then model
1 will be the Quant stochastic variation model (1972). In a randomized model,
the recent value of the variable 𝑠 does not depend on any of the past and future
values of this variable, and therefore 𝑦 may be subject to turbulence.
𝑐, so that
If the value of the variable 𝑠 is determined by the condition 𝜆
if the condition holds, the value is zero and when it does not hold it is one,
then the model 1 will be a threshold model in which the threshold value is
equal to c and the threshold variable is 𝜆 . Usually, in such models, the lagged
values of the dependent variable are chosen as the threshold variable.
While all of these models have the ability to explain the time series variable
behavior in two regimes, each of them has its own limitations in turn. The
structural modification model is very restrictive since it only allows the
parameter to be changed once. Although it is easy to determine several change
points for the model, in practice, estimating and testing the hypothesis of such
a model is very difficult (Bai and Perron (1998) and Bai (1999)). Furthermore,
these change points are also determined exogenously for such models over
time, which in turn is a fault in the model. Although the random change model,
unlike the structural change model, allows for several changes, the state
variable in this model is also exogenous relative to the model. Another
problem that the random change model faces is that the state variable is
independent of its past and future values over time, and therefore not suitable
for time series data. Unlike the above models, in the threshold model, the
changes are endogenous and, in addition, there are several possible variations.
The problem with this model is that the choice of the threshold value and
threshold variable for this model is usually difficult. One way to overcome
these problems is to consider a different specification for 𝑠 . Assume that it
follows a first-order Markov chain and its transition matrix is as follows:
𝑝

|
|

|
|

𝑝00 𝑝01
𝑝10 𝑝11

In which, 𝑝 𝑖, 𝑗 0,1 indicates the probability of transition from 𝑠
𝑖 to 𝑠
𝑗. Obviously, the transition probabilities must satisfy the condition
𝑝
1. The transition matrix contains only two parameters 𝑝
𝑝
and 𝑝 and determines the random behavior of the state variable. Model 1,
whose state variable has first-order Markov characteristics, is known as the
Markov-Switching model.
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In the Markov-Switching model, the characteristics of the process 𝑦 are
determined jointly by random behavior of 𝜀 and 𝑠 . In other words, the state
variable causes a repeated change in the structure (equation) of the model.
Transition probabilities also indicate the durability and stability of each
regimen. Although the threshold model has the same features as the MarkovSwitching model, the Markov-Switching model is relatively simpler, since
there is no need for a threshold variable to be determined; also, in this model,
the classification of the regime is with probability and determined by the data.
The problem with the Markov-Switching model is that its interpretation is not
simple because the status variable is invisible.
One can generalize the above-mentioned model (Equation 1) to a general
state including m regimes and p lags; in other words, 𝑦 is a process of AR (p)
and 𝑠 𝑡𝑎𝑘𝑒𝑠 values 1,2,…,m. In this case, depending on which of the
components of the equation is dependent on the state variable, there are
several general cases that we look at in Table 1:
Table 1
Markov-Switching Model Different Modes
Model Name

Equation

MSM (m) - AR (p)
𝜇 𝑠

𝑦

𝜀 ~𝐼𝐼𝐷 0, 𝜎

The
regimedependent
component
Average

𝜀 ~𝐼𝐼𝐷 0, 𝜎

y-intercept

𝜀 ~𝐼𝐼𝐷 0, 𝜎 𝑠

Error
Sentences
Variance
The
Coefficient
of
Autoregressive
Sentences

Distribution of
Error Sentences

𝛼 𝑦

𝜇 𝑠
𝜀

MSI (m) - AR (p)
𝑐 𝑠

𝑦

𝛼 𝑦

𝜀

MSH (m) - AR (p)
𝑐

𝑦

𝛼 𝑦

𝜀

MSA (m) - AR (p)
𝑦

𝑐

𝛼 𝑠

𝑦

𝜀

𝜀 ~𝐼𝐼𝐷 0, 𝜎

Source: Research Findings.

Also, combining the first and second modes with the second and third
models can provide more detailed models and allow the dependence of
different components of the equation to the regimes depending on the research
needs.
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One of the most important issues in estimating the Markov Switching
Model is to select the best mode from the various states (as in Table 1) and
determine the number of regimes. There are several basic approaches to
choosing the number of regimens and the optimal model: 1) the first approach
is to use the theory. In fact, in this approach, the researcher determines the
number of regimens and components dependent on the regimen, based on the
theory or purpose of the study, externally and without reliance on data. 2) The
second approach is to use statistical tests such as LR test and compare the
value of likelihood function of the linear model with the nonlinear model. Of
course, this approach has fundamental problems, and because of the existence
of intrusive parameters in the zero-hypothesis test (the hypothesis of this test
is the linearity of the model, but the transition probabilities for a linear model
are not defined), the distribution of the test statistic does not follow the
standard distribution of Chi-2. Of course, to solve this problem, an
approximate distribution of the test statistic is presented by Davies (1977) and
Ang and Bekaert (2002). 3) The third approach is to use information statistics
(such as Akaike, Schwarz and Henan-Quinn). The problem with this method
is that there are very few studies on the characteristics of these statistics in
small samples and even in large samples, and since these statistics, like the
LR test, use the same asymptotic theory, similarly, the asymptotic function
and their small samples are unclear (Guidolin, 2014).
After choosing the number of diets and the optimal model based on one of
the three approaches above, if the choice of model and dietary regimen is done
correctly, then the RCM index introduced by Ang and Bekaert (2002) can be
applied to this topic. The RCM index always has a number between 0 and 100,
and can be extracted according to equation (2). In this case 𝑝 and (1 𝑝 ) are
smooth probabilities and Ω is the set of information for the whole sample.
The RCM is closer to zero, the better the regime's classification is.
RCM

400 ∑

𝑝 1

𝑝

(2)

In fact, the overall idea of the RCM index is that if the separation of the
regimes is done correctly, the amount of smooth probabilities is likely to be
close to one, and if the differentiation of the regimen is not carried out with
high precision, for a two-regimen model, the smooth probabilities will be
equal to 0.5 (that is, the model cannot correctly identify that the data are in the
regimen one or two). This will cause the RCM index to tend to be zero when
the differentiation is performed well and 100 when it is not properly done.
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In this model, in line with the aim of the study to identify high- and lowvolatility regimes of asset markets, and also based on previous studies such as
Chen (2010), Kurov (2010), Chatziantoniou et al. (2017) and Angelidis et al.
(2015) the two-regime model is estimated in which both the mean and the
variance of the error sentences are a function of the hidden variables of the
regime and vary between regimes. Then, the RCM index is used to check the
accuracy of differentiation of regimes.
𝑦,
𝑦,

𝜇,
𝜇,

𝜀,
𝜀,

,
,

; 𝜀 , , ~ Ν(0,𝜎 ,
; 𝜀 , , ~ Ν(0,𝜎 ,

(3)
(4)

In which 𝑦 , is the market return, 𝜇 , the conditional mean of the yield
variable under the regime 1, 𝜇 , the conditional mean of the yield variable
under the regime 2, 𝜎 , Standard deviation of error sentences under regime 1,
𝜎 , the standard deviation of error sentences under regime 2 and 𝜀 , , and
𝜀 , , are error sentences with normal distribution with a mean of zero and a
constant but varying variance between regimes.
After estimating the above equations separately for each market and the
dividing the study period into two regimes of high and low volatility (with
different average yields) based on smooth probabilities, the variable with the
title st (for each market individually) is defined. This variable is set to zero
for high volatility periods of market and zero for its low volatility periods.
After defining this variable, it is used as the dependent variable in the
following Probit model. It should be noted that this equation is estimated for
each market (gold, foreign exchange and stocks) and the effect of monetary
policy and other variables are assessed on the regime changes of that market.
𝑝
F α, 𝛽 𝑀

, 𝛽 𝐼𝑁𝐹

,𝛽 𝑠

,𝛽 𝑠

,𝛽 𝑠

, 𝐷𝑈

(5)

stock
In which M reflects the volume of liquidity, 𝐼𝑁𝐹 inflation, 𝑠
the foreign exchange market situation,
market status (or regime), 𝑠
and 𝑠
the gold market situation, and DU is also a virtual variable that
represents the period of sanctions. The purpose of including the other markets
and the market itself in the past period in Equation 5 is to examine the impact
of markets on each other's position. The reason for using the lagged values of
variables in Equation 5 is that, regardless of the interaction of economic
variables that may occur simultaneously, a change in the regime of markets is
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a process that does not happen quickly and usually occurs slowly. Therefore,
the effect of variables on market regime changes usually appears with a little
delay; hence, instead of the current values of variables, in equation 5, the
lagged values are used.
To estimate the main model of this study, we use the data of the price of
Bahar Azadi gold coin of the old design, the exchange rate ($ / Rials), the
volume of liquidity used as a representative of monetary policy, consumer
price index (from the central bank), and the Tehran Stock Exchange Index
(Listed on the Tehran Stock Exchange website) have been used. It should be
noted that all variables in the Markov Switching Model and the Probit Model
must have a stationarity property. So first, the variables are logarithmic and
then the stationary variables are investigated. If the variable in question is not
stationary, the variable is differentiated.

4 Estimation of Model and Analysis of Findings
4.1 Checking the Stationarity of variables
Since each stationarity test has its own strengths and weaknesses, in order to
ensure the accuracy of the results, three generalized Dickey Fuller (ADF),
Phillips-Perron (PP) and KPSS tests were used in this study. The Schwarz
statistic with a maximum of 15 lags was used to determine the number of lags
required to resolve the possible autocorrelation. Static test results are reported
in Table 2.
Table 2
Stationarity Test of Research Variables
Variable
LEX
LSTOCK
LGOLD
LM
LCPI

ADF
-1.13
-2.13
-1.71
-0.44
-0.50

Level
PP
-1.87
-2.22
-1.66
-0.61
-0.89

KPSS
1.94***
0.117*
0.941***
1.95***
1.93***

First Order Differentiation
ADF
PP
KPSS
-8.84***
12.80***
0.277
-11.85***
-12.02***
0.056
-13.05***
-13.25***
0.316
-14.52***
-33.95***
0.068
-9.39***
-14.79***
0.137

* Significant at 10% level ** Significant at 5% level *** Significant at 1% level. LEX:
Logarithm of the exchange rate / LSTOCK: Logarithm of the stock price index / LGOLD:
Logarithm of the coin price of the spring release of the old plan / LM: Logarithm of liquidity /
LCPI: Logarithm of the consumer price index. Source: Research Findings

As shown in Table 2, based on each of the three generalized Dickey-Fuller,
Phillips-Perron and KPSS tests, the variables studied in this research are non-
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static and are static with one-time differentiation. So, in further analyses, the
differentiation of variables will be used.

4.2 Estimation of Markov-Switching Model
After checking the stationarity of variables, the Markov Switching model
shown in Equations 3 and 4 is estimated for each market individually. Table
3 shows the estimated results of the model for the foreign exchange market.
Table 3
Estimates of the Markov-Switching Model for the Foreign Exchange Market
Parameter
Estimated Value
Probability value
-0.0952
0.000
𝜇
0.1094
0.007
𝜇
0.0585
0.000
𝜎
0.2525
0.000
𝜎
0.9814
0.000
𝑝
0.9573
0.026
𝑝
RCM
6.4
LR
303.83
0.000
Source: Research findings
ŧ:To estimate the effect of heterogeneity of variance and probabilistic correlation, Robust
estimator is used to estimate the coefficient variance covariance matrix. In other words, the
standard deviation calculated for coefficients versus heterogeneity of variance and
autocorrelation is robust.

As the results of Table 3 show, the LR statistic is 303.83, which is
significant at one percent level and indicates the superiority of the estimated
Markov Switching model versus the linear model. In other words, the price
variable in the foreign exchange market seems to follow a nonlinear pattern,
so the Markov Switching model has been able to achieve better fit with the
linear model. The results obtained here are in line with the results achieved by
Schaller and Norden (1997).
The RCM value obtained is also 4.6, which is a very low figure, indicating
a perfect separation of regimes.
According to Table 3, the probability of transition from regime 1 to regime
1 is equal to 0.98 and the probability of transition from regime 2 to regime 2,
is equal to 957%, indicating a high stability of both regimes. In other words,
if the foreign exchange market is in any of the two regimes, it is unlikely to
be transferred to another regime and is highly probable to remain in the same
regime.
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Based on the results reported in Table 3, the standard deviation of the
regimen 1, is equal to 0.858 and the standard deviation of the error sentences
of the regime is twice as high as 0.252. Therefore, it can be concluded that
regime one is corresponding to the time of low-volatility and regimen two
corresponds to the period of the high-volatility. The average for the first
regime, is equal to -0.952, and the average of regime two, is equal to 109.10.
This result also shows that regime one is consistent with periods in which the
average foreign exchange return was negative. In regime two, the average
foreign exchange return has been positive. Figure 1 shows the differentiation
of regimes as well as the growth of foreign exchange prices (the difference in
the logarithm of the foreign exchange rate). As we can see, the separation of
regimes is completely logical and consistent with economic realities.

Figure 1. Differentiation of the First and Second Regimes for the Foreign Exchange
Market
Source: Research findings

Table 4 shows the estimated Markov Switching model for the stock
market. The results for the stock market are quite similar to those of the foreign
exchange market. According to the LR test, the non-linear Markov switching
model is superior to its linear competitor. According to the results of the RCM
index, regimes have also been well differentiated. The value of the RCM index
obtained is 6.85, which is a very good indicator of the exact differentiation of
regimes.
Also, based on the results, all estimated coefficients are significant at 1%
level. Regime one corresponds to periods of low-volatility and low returns,
and regime two corresponds to high-volatility periods with high returns. The
transitional probabilities of the one-to-one regime and the two-to-two regime
are both high and indicate a high stability of both regimes. Of course, with
little difference, the high-volatility regime with high returns appears to be
more stable.
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Table 4
Estimates of the Markov-Switching Model for the Stock Market
Parameter
𝜇
𝜇
𝜎
𝜎
𝑝
𝑝
RCM
LR
Source: Research findings

Estimated Value
-0.2203
0.2509
0.1163
0.1839
0.9522
0.9679
6.85
267.48

Probability Value
0.000
0.000
0.000
0.000
0.000
0.002
0.000

Figure 2 also shows the differentiation of the first and second regimes in
the stock market and the growth of the total index. As you can see, regimes
are differentiated with high degree of precision, and regime one is a
representative of the market recession and the regime two is a representative
of the market boom. Of course, as mentioned earlier, fluctuations in regime
two are higher compared with regime one.

Figure 2. Differentiation of the First and Second Regimes for the Stock Market.
Source: Research Findings

Table 5 shows the results of the estimation of the Markov Switching model
for the gold market. The results of the LR test indicate that the gold market
follows a nonlinear pattern, and the Markov Switching method is better fit
than the linear approach to the gold market data. The value obtained for the
RCM index is 10.19, which is slightly higher than that of the foreign exchange
and stock markets, but in general is a decent amount, indicating a strict
separation of regimes. For the gold market, all the coefficients are significant
at 1% level, and regime one corresponds to periods of recession and low
volatility and the regime two corresponds to the flourishing and volatile
periods of the market. The transition probabilities obtained are also
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approximately the same and both are relatively high. As noted earlier, these
high probabilities show that the market continuously spends more periods in
each of the two regimes and does not fluctuate regularly between the two
regimes. This is also evident in Figure 3.
Table 5
Estimates of the Markov-Switching Model for the Gold Market
Parameter

𝜇
𝜇
𝜎
𝜎
𝑝
𝑝
RCM
LR

Estimated Value

Probability Value

-0.1653
0.1006
0.0891
0.1022
0.9509
0.9613
10.19
175.91

0.000
0.000
0.000
0.000
0.000
0.002
0.000

Source: Research Findings

Figure 3 shows the differentiation of the first and second regimes in the
gold market. As shown in the graph, regime one corresponds to the periods in
which the average gold market return is negative and its fluctuations are less.
Regime two also corresponds to the high volatility periods with positive
returns.

Figure 3. Differentiation of the First and Second Regimes for the Gold Market.
Source: Research findings

After extraction of market regimes by the Markov Switching model, in the
next step, using the Probit model, the effect of monetary policy on the
probability of markets being exposed to high-volatility regimes (with high
returns) is examined. For this purpose, using the smooth probabilities obtained
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above, we define a new variable in this way: if the smooth probability in the
period t (t = 1,...,T) for regime two is greater than 0.5, the value of the variable
is equal to one and otherwise is equal to zero. Then this variable is used as a
dependent variable in the Probit model. Table 6 shows the results of the Probit
model for the foreign exchange market.
Table 6
Estimates of the Probit Model (Equation 5) for the Foreign Exchange
Market
Variable

C
M t 1
INFt 1

Equation1
-1.041***
0.663

Equation2
-1.531***
1.769*

Equation3
-2.103***
2.677**

Equation4
-1.888***
2.099*

Equation5
-1.754***
2.048*

0.766**

0.302

0.126

0.259

-0.054

-0.168

0.186***

0.197***

0.0178**

-0.009

s stock,t 1
sexchange,t 1
s gold ,t 1

0.194**

DU
5.813***
* Significant at 10% level ** Significant at 5% level *** Significant at 1% level
Source: Research findings

As shown in Table 6, in addition to the main variable of the research which
is related to monetary policy, other control variables are also presented in the
model to study the effect of new variables entering into the equation on the
significance of the coefficient of monetary policy variable. As can be seen, the
liquidity variable, except in the first equation, in the other three equations,
have a significant and positive effect on the probability of a foreign exchange
market being in a fluctuating regime and high returns. In other words,
expansionary monetary policy will increase the probability that the foreign
exchange market will be in a high-volatility state with high returns. In fact,
this is what we expected from the theory. The inflation variable is also one of
the variables that entered the model as a control variable. This variable, except
for the second equation, is not significant in other equations and so it cannot
be said that changes in inflation lead to regime changes in the foreign
exchange market. The virtual variable of sanctions also has a significant
positive effect on the possibility of a foreign exchange market in a fluctuating
regime. The condition of exchange markets, gold and stocks are other control
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variables included in the model. As can be seen, both the foreign exchange
market and gold market states in the past period are both significant and have
a positive effect on the probability of a foreign exchange market being in a
volatile and high-return regime. Of course, after entering the virtual variables
related to the sanctions, the gold market condition is meaningless and the stock
market situation is meaningful. The variable coefficient of the stock market
situation in this equation is negative, which in some way indicates the
replacement of the two markets for liquidity available to investors.
The important thing about the market condition variables is that these
variables are defined as market conditions in terms of the number of
successive periods of the relevant market in the regime rather than being
simply defined. The reason for using such a definition is that markets can (as
an alternative market) affect each other only if they are consistently assigned
to a certain regime for several periods. For example, if the foreign exchange
market is in a boom for a short period, it will not have much effect on the
decision of stock market investors. But if the foreign exchange market is in a
boom for a longer period of time, stock market investors will naturally
consider it in their decisions. Therefore, more than the market conditions
affect each other, the continuation of the condition is one that can be a factor
in the impact of markets on each other.
Table 7 also shows the results of the Probit model for the stock market. As
can be seen in the table, in the stock market, the monetary policy variable is
one of the factors influencing the stock market’s dietary changes, and
expansionary monetary policy will increase the probability of a stock market
being in a high-volatility regime with high returns. Inflation is also one of the
factors influencing stock market regime changes. In other words, an increase
in the inflation rate pushes the stock market into a volatile (high-return)
regime. The situation of all three markets is also influencing the regime
changes in the stock market. The foreign exchange market and stock market
condition (in the past period) have a positive effect and the gold market
situation has a negative effect on the probability that the stock market will be
high-volatility regime with high returns. This result is not far off. An important
part of the stock market is the foreign exchange rate-dependent shares. The
presence of the foreign exchange market in high-volatility and high-return
regimes leads to more fluctuations and, of course, an increase in corporate
export earnings, and ultimately affects the stock market. Consistent presence
of the gold market also reduces the probability of a stock market being in a
high-volatility and high returns sate. This result is also natural. Gold markets
and stocks are two successive markets. Naturally, the continuation of the gold
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market in a boom situation will lead to the withdrawal of part of the capital
from the stock market towards the gold market and ultimately reduces the
likelihood of a stock market in a volatile and high return state. Based on the
results, it appears that the sanctions on the stock market were ineffective (the
coefficient of this variable is obtained in Equation 5, meaningless). Of course,
this result is related to the direct effect of the boycott on the stock market. The
boycott indirectly affected the stock market through the foreign exchange
market. As seen in the results of the currency market, sanctions have affected
the currency market situation. In the results of the stock market, it is also
observed that the foreign exchange market situation has a significant effect on
the stock market. In other words, it can be said that sanctions have affected
the stock market from the currency channel.
Table 7
Estimates of the Probit Model (Equation 5) for the stock market
Variable

C
M t 1
INFt 1

Equation1
-0.259
1.623*

Equation2
-0.393*
1.936**

Equation4
-1.324***
2.717**

Equation5
-1.3 35***
2.735**

0.756**

0.843**

0.851**

0.092**

0.093**

0.093**

sexchange,t 1

0.071***

0.073***

s gold ,t 1

-0.026***

-0.025***

s stock,t 1

0.223

Equation3
-0.241***
1.906*

DU
-0.109
* Significant at 10% level ** Significant at 5% level *** Significant at 1% level
Source: Research findings

Table 8 also shows the results of the Probit model for the gold market. The
results for the gold market indicate the impact of monetary policy on the
likelihood of a gold market in a volatile (high-yielding) regime. Inflation is
also one of the effective factors in placing the gold market in a volatile regime.
The effect of the stock market situation on the gold market situation has been
positive but meaningless. The foreign exchange market effect has also been
positive. According to the results, the effect of sanctions on the increase of the
likelihood of changing the regime of gold market from the environment to the
greenhouse has been positive and significant. Based on the empirical

338

Money and Economy, Vol. 13, No. 3, Summer 2018

evidence, the result is expected, as the gold market was fluctuating during the
sanctions period.
Table 8
Estimates of the Probit Model (Equation 5) for the Gold Market
Variable

Equation1
-0.408**

Equation2
-0.868***

Equation3
-1.170***

Equation4
-1.312***

Equation5
-1.620***

2.601**

3.735***

2.123**

1.934*

2.642**

0.762**

0.437

0.635**

0.865***

s stock,t 1

0.0247

0.021

sexchange,t 1

0.0161**

0.0159**

0.095***

0.119**

C
M t 1
INFt 1

s gold ,t 1

0.097**

DU
1.339**
* Significant at 10% level ** Significant at 5% level *** Significant at 1% level
Source: Research findings

5 Conclusion
The subject of monetary policy and its impact on financial markets is one of
the issues that has always been the subject of economists' attention and many
studies have been done in this area. Recently, a new issue has been raised in
this area, and it is possibility for monetary policy to influence the regime
changes in asset markets. In other words, monetary policy, in addition to
affecting the price of the market, can also affect the overall market situation
(recession or boom, high volatility or low volatility), hence the main purpose
of this study is to examine the effect of monetary policy on the regime changes
of asset markets (including the foreign exchange market, stocks and gold) in
the Iranian economy. For this purpose, the combination of Markov Switching
and Probit methods was used. First, asset markets were split into two highand low-volatility regimes (with average returns) using the Markov Switching
method, and then, in the form of a Probit model, the effect of monetary policy
and other controlling variables on market regimes was investigated. Monthly
data from 1995 to 2017 are used in this study. The results of this study indicate
the effect of monetary policy on the regime changes of all three markets.
Expansionary monetary policy can increase the probability that all three
markets will be in a high-volatility (high-return) regime. In addition,
according to the results, inflation and other markets and their past market
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condition can also be effective in determining the market situation in the
current period.
The results obtained in this study are some important policy points. First,
monetary policy does not simply lead to price changes in asset markets.
Monetary policy can also change the overall market condition and cause
changes in the regime in asset markets. Second, expansionary monetary
policy, while increasing the likelihood of market moving towards a booming
regime, also boosts volatility in markets. However, based on what has been
achieved, it does not appear that fluctuations have been tending to increase
undesirable risk; however, overall, fluctuations increase ambiguity in the
future of the market and makes it difficult to make decisions. Based on what
has been said, a monetary policymaker can use the tool he has and effectively
push the market to his liking. But it should be noted that monetary policy does
not only affect market returns, it also affects market turmoil. Of course, if the
monetary policymaker does not consider asset markets in their target function
and these markets do not have any weight in the target function, they must be
prepared for their policy consequences in the asset markets and, hence, in the
real sector of the economy.
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The Central Bank has specific regulations, including asset classification guidelines and
how to perform loan’s loss provisioning to oversee banks and credit institutions. The
Central Bank seeks to improve the quality of the loan and reduce the amount of nonperforming loans by reducing the revenues of the bank or credit institution through
imposing fine on balance of each of the categories of non-performing loans. In this study,
the effectiveness of this policy has been investigated using the system dynamics method.
The results of the research indicate that the application of the above policy would at least
lead to a 17% reduction in the amount of non-performing loans’ accumulation. Research
suggests that, if the coverage factor of a pledge during the provision of loan, increases the
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1 Introduction
Due to its crucial role, the financial system occupies a significant position in
an economic system. This key role can be summarized in two terms:
“mobilization” and “allocation of resources.” According to the Law for UsuryFree Banking, one of the most important functions of the banking system in
Iran is the absorption of deposits (mobilizing resources) and the provision of
the loan (allocating resources) for various sectors as well as overseeing the
sound circulation of money and credit.
The banking system is subject to some risks in attaining its goals; one of
the most important of which is encountering non-performing loans and
ultimately write-offs. Policies adopted by the Central Bank are among the
factors that have a potential impact on non-performing loans. The evaluation
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of the impact of these policies on the amount of non-performing loans could
affect the management of non-performing loans. There is a dependency of the
resource allocation process (provision of the loan) on the policies adopted by
the Central Bank, such as variations in bank reserve rate, variations in the
amount of loan loss provisions, and variations in the interest rates on the loan
and deposits.
Currently, one of the supervisory methods employed by the Central Bank
for monitoring banks and credit institutions is the provisioning policy, which
refers to controlling the accumulation amount of non-performing loans
through the imposition of costs on the outstanding balance of all categories of
non-performing loans. At the end of the fiscal year, banks are required to
maintain a general provision for their claims, equal to 1.5 percent of their
credits, as well as a special provision through the transfer of credits from the
current category to any of non-performing categories, namely overdue, past
due, and bad. On that account, the costs of general and special provisions will
be added to the bank expenses by transferring each credit from the current
category to the non-performing category. Should the claims become
uncollectible, indirect expenses such as the opportunity cost, in addition to the
direct expenses mentioned above, will lead to an increase in the investment
cost for the bank. In addition to the costs of general and special provisions for
non-performing loans, the recovery process of bank claims is associated with
a high cost, as well.
Provided that the banking system is regarded as an economic system,
mobilization and allocation of resources will be considered as one of the main
functions of this system. Given the intricate and complex interactions within
the banking system, the nonlinear relationships among the factors influencing
the system, and the closed-loop feedback such as the impact of bank profit
rates on the process of mobilization and allocation of resources, system
dynamics is held to be the proper approach to analyze the behavior of the
system.
Accordingly, the complex dynamics of banking operations leads to the
question as to whether it would be possible to control the accumulation
amount of non-performing loans merely by employing the mechanism of
provisioning. The present research addresses the evaluation of the efficiency
of provisioning policies in controlling the accumulation of non-performing
loans utilizing the system dynamics method. An examination of the previously
conducted studies shows that the main focus of researchers, regarding nonperforming loans, has been on the influencing factors rather than on the coping
strategies. Moreover, concerning the factors affecting non-performing loans,
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the focus has been mainly on macroeconomic factors as well as features and
characteristics of banks. Consequently, one of the distinctive aspects of the
present study is the investigation and evaluation of strategies to cope with the
problem of non-performing loans in addition to choosing the best policy in
this regard.
Based on the review of the activities performed in the field of financial
science, system dynamics tools have been employed to make policy
performance consistent with a system. Up to the present, among the
investigated studies, not only this tool has not been utilized to analyze
strategies of combating non-performing loans, on the contrary, its initial base
model has still not been developed. For that reason, another distinctive aspect
of the present study is the development of a system dynamics base model and
employing it to evaluate the effectiveness of the proposed strategies on nonperforming loans.

2 Theoretical Framework
2.1 Types of Bank Claims and Their Classification
Among the variety of bank claims, some may lead to delayed repayment or
may not be paid back at all. The Central Bank elaborates on this issue and
classifies bank assets in the “Guideline for Asset Classification of Credit
Institutions.” In this guideline, the loans are classified into four categories
based on their quality:
The first category: Current. The payment of principal and interest of the
loan is made in due time, or they are maximum two months overdue.
The second category: Non-performing / overdue. The repayment of the
principal and interest of loan in due time or the repayment of installments
has been delayed for more than two months but not exceeded six months.
The third category: Non-performing / past due. The repayment of the
principal and interest of loan in due time or the repayment of installments
has been delayed for more than six months but not exceeded eighteen
months.
The fourth category: Non-performing / bad. The repayment of the
principal and interest of loan in due time or the repayment of installments
has been delayed for more than eighteen months.
The quality of each loan is assessed based on three parameters of time,
customer’s financial condition, and the relevant industry or field of activity.
For the sake of brevity, only the time factor has been addressed in the above
statements.
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2.2 The Relationship between Provisioning Policies and the
Accumulation Amount of Non-Performing Loans
The supervisory authority in the money market, the Central Bank, has other
responsibilities including the regulation of credit institutions, in addition to
adopting monetary policies. Regulation comprises various features. The four
components of regulation are lawmaking, supervision, compliance, and
monitoring (Bahador, 2016). The Central Bank supervises and monitors credit
institutions through standardizing the techniques used to measure their risk
exposure and obliging them to comply with it. The problem of non-performing
loans poses some risks to the credit institutions at both macro and micro levels,
the most prominent instance of which is a credit risk.
Banks are exposed to several risks, avoiding which is not within the
authority of credit institutions. However, credit institutions are exposed to
certain risks due to the decisions taken. Correspondingly, credit risk arises
from decisions made by the credit institutions as well as involuntary factors.
Considering the nature of the risks arising out of credit risk and the tendency
of credit institutions toward providing a loan, the Central Bank, as the
monetary regulatory authority, has considered costs for credit institutions’
exposure to credit risk (Hosseinpour, 2017).
Given that a percentage of credit risk is imposed on a credit institution by
its performance and decisions assigning a cost as compensation for
undesirable performance can, in some circumstances, lead to the improvement
of the institution's performance. The mechanism for the effectiveness of the
provisioning policy will be set up through a reduction in the profit of the credit
institution and, consequently, a reduction in dividends distributed among
shareholders resulting in the dissatisfaction of shareholders. On condition that
a proper corporate governance structure is put in place in credit institutions,
the dissatisfaction of shareholders will lead to a change in the management or
the management styles at credit institution, and thereby the credit risk caused
by the credit institution’s performance will be reduced. Consequently,
modification of special provision rates for non-performing loans is another
instrument employed by the Central Bank to monitor the performance of credit
institutions. The most basic prerequisite for increasing the efficiency of the
monitoring policy is the bank’s response to the imposed costs in case of
accepting credit risk (Hosseinpour, 2017).
The Central Bank has issued the prudential regulations on this matter under
the title of “Guideline for Calculation of Provisions for Claims of Credit
Institutions.” Based on this regulation, to impose costs on credit institutions
in case of generating non-performing loans, penalties are applied to the
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outstanding balances of overdue, past due, and bad categories. Thus far,
however, no regulations have been issued regarding the establishment of
corporate governance in credit institutions, and there have been merely
recommendations.

3 Research Background
Although numerous studies have been carried out on claims and factors
influencing them, no research has been conducted thus far on the impact of
provisioning method on the number of claims through the adoption of the
system dynamics approach. Related studies on this topic are briefly presented
below:
In his article, “Inside the Bank Lending Channel” (2005), Gambacorta has
tested the effect of cross-sectional differences among various banks in Italy
on the transmission of monetary policies through bank lending.
To conduct the study, he has employed the model of Kashyap and Stein
(1993) and the generalized method of moments (GMM). The results of his
research suggest that there is significant heterogeneity in the response of
Italian banks to the monetary policies. Banks subject to higher fragility due to
their size, liquidity, and capital are more sensitive to monetary policies.
Besides, banks with higher liquidity are capable of using their cash balance
and securities to prevent a decrease in lending during the tight monetary
policies.
Glen and Mondragón (2011) have investigated the effects of business
cycles on the performance of commercial bank loan portfolios in developing
economies from 1996 to 2008. They indicated that while economic growth is
the main driver of loan portfolio performance, interest rates have second-order
effects (interest rates have a second-degree relation with the performance of
commercial bank loan portfolios in the course of economic growth).
Additionally, they realize that there is a highly non-linear relationship between
loan loss provisions and economic growth, merely under extreme economic
stress.
Macit (2012) has investigated the non-performing loans ratio for the fifteen
largest commercial banks in Turkey using quarterly data for 2005 to 2010.
According to him, both bank-specific and macroeconomic variables cause
fluctuations in the non-performing loans ratio.
Buncic and Melecky (2012) have studied the influencing factors on the
non-performing loans ratio using the generalized method of moments using
panel data of 45 high- and middle-income countries for 1994 to 2004. The
explanatory variables comprise the lagged non-performing loans ratio, GDP,

348

Money and Economy, Vol. 13, No. 3, Summer 2018

the consumer price index, the real interest rate, and the changes in the US
dollar exchange rate for each country; and the control variables consist of
logarithm of GDP per capita, the credit to GDP ratio, and the share of foreign
currency loans in total loans. The results of the study indicate that changes in
the US dollar exchange rate and the control variables do not have significant
effects on the non-performing loans ratio.
Beck et al. (2013) have investigated the role of macroeconomic
determinants across 75 developed and developing countries in the period 2000
to 2010. According to the results of the study, GDP, the nominal exchange
rate, and the real lending interest rate significantly affect the non-performing
loans ratio.
Perera et al. (2014) have studied the impact of off-balance-sheet banking
on the bank lending channel in monetary policy transmission using a panel
data set for 114 South Asian commercial banks. They realized that banks with
unbalanced balance sheets reduce the efficiency of the bank lending channel
in monetary policy transmission. Banks with exposure to off-balance sheet
activities can insulate their loan supply against the fluctuations above during
monetary policy shocks, and, thus, create a buffering effect on monetary
policy transmission.
Ghosh (2015) has examined the role of banking-industry specific and
regional economic determinants on the amount of banks’ non-performing
loans. To this end, a total number of 50 savings institutions and commercial
banks in the US were investigated for 1984 to 2013. Using the GMM model,
he demonstrated that greater capitalization, liquidity risks, poor credit quality,
cost inefficiency, and banking industry size lead to an increase in nonperforming loans, while greater bank profitability decreases the nonperforming loans. His study is indicative of the fact that higher level of GDP,
personal income growth, and changes in housing price levels cause a reduction
in non-performing loans, whereas inflation, unemployment rate, and the state
public debt cause a rise in them.
The following cases are studies conducted in the field of financial science
using system dynamics.
Blanc and Peterson (2012) have adopted system dynamics to demonstrate
that internal parameters of the banking system have an impact on the process
of money creation. That is to say, the fluctuation in the process of bank
deposits declines as a result of increasing the lifetime of deposits, decreasing
the lifetime of loans, and increasing the reserve rate, hence a decline in the
probability of banking crises.
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Booz Allen Hamilton (2011) has investigated the dynamics degree of
bank-based financial systems through system dynamics. They have developed
a system dynamics model able to represent a bank’s behavior in mobilization
and allocation of resources and expanded the functions of this tool in the
financial sector.
Among domestic researches, Hashemi Nodehi (1998) has explored the
causes of past due to receivables and overdue claims of Maskan Bank for 1986
to 1997. His research confirmed that the amount of claims is affected by the
market interest rate variables, the interest rate variations on the loan, the
penalty rate, and the interest rate of the unorganized money market.
In a study under the title of "Analyzing the Impacts of Monetary Policy
Shock on Banking Network Loan," Mirhashemi (2011) has investigated the
impacts of monetary policy shock on banking network loan in Iran through
testing the bank lending channel. To this end, she has assumed that banks’
lending is affected by the characteristics of banks’ balance sheets, namely the
liquidity ratio, the capital adequacy ratio, and the relative size of banks. To
evaluate this impact, two different models are employed, both of which
complement each other and are estimated by the generalized method of
moments. The results of the study are indicative of a significant impact of the
liquidity ratio, the capital adequacy ratio, and the relative size of banks on
bank lending in Iran, which is intensified through the implementation of the
monetary policy. Even though the existence of a bank lending channel in Iran
is confirmed due to the significant changes in these variables, i.e., the liquidity
ratio, the capital adequacy ratio, and the relative size of banks, this impact is
negligible.
Mousavi Haghighi et al. (2014) have employed system dynamics to
investigate money multiplier dynamics and liquidity cycles in the banking
system of Iran. They demonstrated that financial crises could be exacerbated
by internal determinants in addition to determinants outside the banking
system such as non-repayment of bank claims. As represented by them, the
level of deposit fluctuations in a banking system will increase as a result of
increasing the lifetime of loans and reducing the time of converting liquidity
to loans. Besides, according to their research, banks are required to reduce the
lifetime of loans, increase the reserve rate, and increase the lifetime of deposits
to reduce the probability of bank crises and the risk of non-repayment of bank
debts.
Noroozi (2014) has studied the effect of macroeconomic variables on
credit risk of banks in Iran for 2007 to 2013 using the generalized method of
moments. Findings of his research indicated that the credit risk of banks is
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affected by macroeconomic variables. To be specific, the credit risk of banks
has a positive relationship with the real interest rates on loan, the inflation rate,
public debt, and the unemployment rate and a negative relationship with the
gross domestic product growth. Besides, bank characteristics, including size
and profitability, have a negative impact, and credit risk of the previous term
has a positive impact on the credit risk of banks.
Hosseinpour and Aghababaei (2017) have investigated the impact of
monetary policies on the amount of non-performing loans of banks through
the system dynamics approach. In this research, they have concluded that
changing the interest rates on loan and deposits does not have a significant
effect on the amount of non-performing loans. Meanwhile, adopting
provisioning mechanisms will lead to more efficiency in reducing the balance
of non-performing loans.
Mohammadi et al. (2017) have studied the influential factors in shaping the
non-performing loans in the banking system of Iran. This research has been
conducted using a descriptive survey method. The statistical population
comprises branches of one of the banks throughout the country. The results
indicate the most significant factors influencing the increase of nonperforming loans in the banking system of the country. They are as followed:
The discrepancy between the collaterals and guarantees and the bank’s
internal regulations and policies, technical and specialized credit restrictions,
unsuitable supervisory process for the use of loan and recovery of claims,
inadequate interest rate and penalty policies, legal obligations and restrictions,
economic sanctions, and inappropriate business environment and credit
assessment are considered as infrastructural factors and causes of nonperforming loans. These seven factors compose 46 percent of the variance in
the dependent variable, i.e., non-performing loans in the banking system.
Hakimipour (2018) has evaluated the effective factors on non-performing
loans in Iranian banks using the generalized method of moments. According
to the findings of this research, the last interruption in non-performing loans,
the equity turnover rate, the ratio of granted loan to assets, the ratio of equity
to assets, and the rate of granted loan have a significant impact on the
generation of non-performing loans in the banks across the country.

4 Research Methodology
Banks act as a financial intermediary, which they receive funds from owners
of excess resources and distribute them among those who need resources. It is
a general description of a bank’s function. A more meticulous look into banks’
operations, however, reveals that a bank is composed of particular units with
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different duties, fulfilling the main function of the bank as a financial
intermediary. In other words, a bank is composed of different divisions in the
same way that a system comprises several components. Different approaches
are adopted to study systems. The simulation method is one of the common
methods in system analysis. In the present study, the system dynamics
approach will be taken to investigate the impact of loan loss provisioning
policy, made from the outstanding balance of different categories of nonperforming loans, on the scope of changes occurring in them. Accordingly,
when there are negative feedback loops in a system, adopting the system
dynamics approach can well represent the model’s behavior. In the process of
resource absorption and allocation by the bank, multiple negative and positive
loops interact with each other in one variable, which makes the adoption of
system dynamics approach more justifiable.

4.1 Research Questions
The present study is specifically seeking responses to the following questions.
Will a change in the rate of special provisions for non-performing loans
lead to a change in the accumulation amount of non-performing loans?
Is the mechanism for provisioning against non-performing loans
effective?

4.2 Base Model Design
Previously conducted studies show that no base model has been presented thus
far, about deposit absorption and provision of loan, hence it is necessary to
analyze a base model in this regard, and, subsequently, make necessary
modifications to investigate the efficiency of the provisioning policy on the
accumulation amount of non-performing loans.
To design the base model, it is essential to draw a cause-and-effect diagram
for the bank. A cause-and-effect diagram for a bank is presented in Figure 1.
The relationship among the variables is illustrated using positive signs,
indicating a direct relationship between two given variables, and a negative
sign, indicating an indirect relationship between two given variables. The
cause-and-effect diagram consists of four sections, namely deposit absorption,
resource allocation to a variety of assets, provision of loan, and recognition of
profit and loss resulting from the loan granted.
Section one: Deposit absorption. Under The Law of Usury-Free Banking,
banks are permitted to absorb Qarz-al-Hasaneh current deposits, Qarz-alHasaneh savings deposits, short-term investment deposits, and long-term
investment deposits in Iranian Rial or foreign currency. Probing into the
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financial statements of banks manifests two more types of deposits in
liabilities: advance receipts for guarantees and opened letters of credit. Only
the first category of deposits, as a whole, is presented in the proposed model.
According to the law, banks are obliged to deposit a percentage of their
customer deposits in the Central Bank, the percentage of which is referred to
as bank reserve rate and the deposit held in an account with the Central Bank
is referred to as bank reserve. This deposit is among banks’ claims on the
Central Bank. The first section of the cause-and-effect diagram is
demonstrated in Figure 2. Considering that the aggregate amount of attracted
deposits is used in this model, the bank reserve rate is computed using the
weighted average.
Section two: Resource allocation to a variety of assets. According to The
Law of Usury-Free Banking, banks are authorized to hold a part of their
resources in the form of shares, fixed assets, and cash. Every fiscal year, banks
make decisions about their approaches to allocating their resources among
different assets, owning which is within the authority of a bank. The present
study does not address the management approaches for bank assets and
suffices to a limiting assumption that every single bank is going to allocate its
assets every 12 months. Concerning methods of decision-making, it is
assumed that the behavior of a bank will be similar to that seen in the past.
Section three: The provision of a loan. After the determination of the
share of credit resources in banking resources, banks will grant a loan to the
applicants. In the case of the availability of resources, the provision of a loan
to applicants will be subject to the bank’s evaluation of their creditworthiness.
In the event of repayment in the current category, the principal will be added
to the bank’s resources, and the profit will be added to the bank’s joint income.
In the event of non-repayment, it will be transferred to the non-performing
categories. As presented in Figure 3, regardless of the positive dynamics in
the cause-and-effect diagram of the third section, no negative dynamics can
be found in it. There is an obvious reason for it: After explaining about all the
four sections of the cause-and-effect diagram, the relationship among them
will be discussed, as a result of which the negative dynamics will be
developed.
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Figure 1. The Cause-And-Effect Diagram. Section Three: The Provision of a Loan.

Section four: Recognition of profit and loss resulting from the loan
granted. As the supervisory authority in the money market and to control the
provision of loan, the Central Bank charges banks for the loan that become
non-performing, which is done based on the “Guideline for Asset
Classification of Credit Institutions” and the guideline for the calculation of
special provisions for non-performing loans. In other words, the Central Bank
holds the bank responsible for creating non-performing loans, hence the need
for it to endure costs as compensation for providing a loan without adequate
attention. Due to the imposition of the charges above, the distribution of
dividends among shareholders will be reduced, resulting in changes in the
bank management system, and, thus, more attention in the allocation of credit
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resources. As can be seen, the fourth section causes negative dynamics to
emerge in the cause-and-effect diagram for the provision of a loan.
After drawing a cause-and-effect diagram and ensuring the availability of
negative dynamics in the system using a state-flow diagram and differential
equations, the mathematical modeling of the system will be carried out.
Differential equations in the state-flow diagram are written using three
variables of level, rate, and auxiliary to illustrate the states of the model. For
the sake of brevity, the equations are not presented in this article.

Figure 2. The Cause-and-Effect Diagram. Section Four: Recognition of Profit and
Loss Resulting from the Loan Granted.
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4.3 Base Model Validation
The validity of system dynamics models can be assessed and evaluated from
different aspects. The present research merely concentrates on the assessment
of structure validity, model behavior validity at limit points, and the ability of
the base model to reproduce the historical behavior.
A. Assessment of the structure validity of the base model
In the majority of system dynamics models with no structures in the real
world, the assessment of the model structure is of importance. However,
banks’ operations for resource mobilization and allocation in the banking
network are well structured by supervisory and legal authorities and, thus, it
merely suffices to make certain that the model has been designed based on the
existing structures. The base model has been designed in accordance with the
Money & Credit Council ratifications concerning the provision of loan, receipt
of deposits, resource allocation, and other existing stages in the model. Bank
accounting and how information is reflected in the financial statements have
been considered in the model design. Another approach to assessing the
structure validity of system dynamics models is expert evaluation and remark
on the accuracy of validity. Apart from being in the researcher’s field of
specialty, and the fact that he has studied its details in the banking network for
a considerable amount of time, the base model in this study has been evaluated
and revised by three bank experts in addition to a system dynamics expert.
The final structure was approved after several changes.
B. Assessment of the model behavior validity at limit points
One of the principles of validity for a model in the production of proper
behavior at limit points. To evaluate the model behavior at limit points in the
proposed model, it is important for level variables, except for the “net
income,” not to take negative values. As for other variables of rate, auxiliary,
and constant, given their ability to take both positive and negative values, there
is no need for a specific condition to be considered.
To investigate the state of level variables in the model, a flow of the
provision of loan and flow of deposit absorption are introduced to the system
for a particular time frame and the initial value of all the level variables, except
for the “capital,” is considered zero. The flow of deposit absorption has been
introduced to the model in the first month in the quantity of 10,000 units for
one time, and the flow of the provision of loan has been introduced to the
model from the second month in the quantity of 100 units for eight times (once
a month). The above observations show that variables of absorbed deposits,
claims on the Central Bank, credit resources, current claims, bad claims,
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current claims profit, bad claims profit, bad claims penalty, provisions for
claims, and the capital have not taken negative values. Other variables,
however, demonstrate negative values in different time frames. Consequently,
it is necessary to make some amendments in these variables.
C. Assessment of the ability of the base model to reproduce the historical
behavior
In system dynamics literature, there are a variety of base models presented for
a larger part of social and economic systems. Findings of the researcher's
investigation are indicative of the fact that no base models have been presented
concerning the modeling of banking operations (resource mobilization and
allocation in banks). Therefore, what will be of significance is to initially
design a base model with some fundamental features of the real world, and
then to develop the model towards what happens in reality.
The information provided for the researcher is obtained from the real world
in a detailed and accurate manner. Nevertheless, the base model has been
designed with limiting assumptions, and data extraction consistent with the
assumptions of the base model from among the available information was
either infeasible or achieved with a reasonable error. For that reason, estimates
are calculated using simulation and approximation. Cases with information
available from the real world include various states that are beyond the limits
of the model assumptions.
It is not logical to have a matching value between the base model behavior
and the information available from the real world. Based on the model
assumptions mentioned in the previous sections, it would be impossible to
have conformity, except in the circumstance where only the model
assumptions occur in the real world, which is infeasible. Moreover, the
purpose of matching the base model with the real world is to assess the ability
of the model to produce a similar behavior to ensure the accuracy and
adequacy of the model assumptions and structure. On that account, the base
model will have adequate validity as long as it can produce behavior similar
to the real world.
The results of the model indicate that the behavior produced by the model
related to the absorbed deposits, the claims on the Central Bank, the credit
resources, the current, overdue, past due, and bad loans, the special provisions,
and the net profit is remarkably similar to the historical behavior. Generally
speaking, the overall time frame of the behavior produced by the model, about
the said variables, has satisfactory conformity with the historical behavior.
Finally, for the sake of brevity, only the modified model will be presented,
and the explanations on how it was modified will not be provided. The
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diagram of the modified process of the model is illustrated in Figures 3 to 7.
The green color presents modifying variables for limit behavior; the red
dashed lines present the relationships introduced to the model merely for the
sake of modification, and the red lines present the relationships introduced to
the model for both modification and the process of granting a loan. The
variable illustrating the condition of banking resources is shown using the
label “Banking Resources” in Figure 3. The rate variable labeled “bank
resource increase rate” is determined by four circumstances: Initially, by the
absorbed deposits; secondly, by the cash investment of the shareholders;
thirdly, by the retained profit not distributed among shareholders at the end of
the year; and lastly, by the repayment of the principals of current and nonperforming loans which is shown using the label “total loan repayment”.
Ultimately, a part of the banking resources is assigned to the provision of loan,
which is labeled as “Credit Resources,” and a part of them is converted into
other assets. The bases of credit resource allocation and its conversion into
current loans are the two parameters of the applicant’s creditworthiness and
the amount of loan demanded, which are determined by the two auxiliary
variables of “Loan Demand” and “Creditworthiness Factor.”
As illustrated in Figures 4 to 6, due to the necessity of considering the profit
and penalty in the model, it must include each one of current, past due,
overdue, and bad categories for the profit, overdue, past due, and bad
categories for the penalty. The basic equations for Figures 4 to 6 are as
follows:
𝐷𝑒𝑙𝑎𝑦 𝐼𝑛 𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝐿𝑜𝑎𝑛 𝑡

(1)

𝐷𝐸𝐿𝐴𝑌 𝐹𝐼𝑋𝐸𝐷 𝐶𝑢𝑟𝑟𝑒𝑛𝑡𝐿𝑜𝑎𝑛𝐼𝑛𝑐𝑟𝑒𝑎𝑠𝑒𝑅𝑎𝑡𝑒 𝑡 , 3, 𝐶𝑢𝑟𝑟𝑒𝑛𝑡𝐿𝑜𝑎𝑛𝐼𝑛𝑐𝑟𝑒𝑎𝑠𝑒𝑅𝑎𝑡𝑒 𝑡

𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝐿𝑜𝑎𝑛 𝑁𝑜𝑛 𝑅𝑒𝑝𝑎𝑦𝑚𝑒𝑛𝑡 𝑅𝑎𝑡𝑒 𝑡
𝐷𝑒𝑙𝑎𝑦 𝐼𝑛 𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝐿𝑜𝑎𝑛 𝑡 ∗
𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑂𝑓 𝑁𝑜𝑛 𝑅𝑒𝑝𝑎𝑦𝑚𝑒𝑛𝑡 𝐼𝑛 𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝐿𝑜𝑎𝑛
(2)
𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝐿𝑜𝑎𝑛 𝑅𝑒𝑝𝑎𝑦𝑚𝑒𝑛𝑡 𝑅𝑎𝑡𝑒 𝑡
𝐷𝑒𝑙𝑎𝑦 𝐼𝑛 𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝐿𝑜𝑎𝑛 𝑡 ∗ 1
𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑂𝑓 𝑁𝑜𝑛 𝑅𝑒𝑝𝑎𝑦𝑚𝑒𝑛𝑡 𝐼𝑛 𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝐿𝑜𝑎𝑛
(3)
𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝐿𝑜𝑎𝑛 𝑡
𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝐿𝑜𝑎𝑛 𝐼𝑛𝑐𝑟𝑒𝑎𝑠𝑒 𝑅𝑎𝑡𝑒 𝑡
𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝐿𝑜𝑎𝑛 𝑁𝑜𝑛 𝑅𝑒𝑝𝑎𝑦𝑚𝑒𝑛𝑡 𝑅𝑎𝑡𝑒 𝑡
𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝐿𝑜𝑎𝑛 𝑅𝑒𝑝𝑎𝑦𝑚𝑒𝑛𝑡 𝑅𝑎𝑡𝑒 𝑡 ∗ 𝑑𝑡

(4)
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𝑇𝑜𝑡𝑎𝑙 𝑅𝑒𝑝𝑎𝑦𝑚𝑒𝑛𝑡 𝑡
𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝐿𝑜𝑎𝑛 𝑅𝑒𝑝𝑎𝑦𝑚𝑒𝑛𝑡 𝑅𝑎𝑡𝑒 𝑡
𝑃𝑎𝑠𝑡 𝐷𝑢𝑒 𝐿𝑜𝑎𝑛 𝑅𝑒𝑝𝑎𝑦𝑚𝑒𝑛𝑡 𝑅𝑎𝑡𝑒 𝑡
𝑂𝑢𝑡𝑠𝑡𝑎𝑛𝑑𝑖𝑛𝑔 𝐿𝑜𝑎𝑛 𝑅𝑒𝑝𝑎𝑦𝑚𝑒𝑛𝑡 𝑅𝑎𝑡𝑒 𝑡
𝐵𝑎𝑑 𝐿𝑜𝑎𝑛 𝑅𝑒𝑝𝑎𝑦𝑚𝑒𝑛𝑡 𝑅𝑎𝑡𝑒 𝑡

(5)

𝑃
𝑂𝑢𝑡𝑠𝑡𝑎𝑛𝑑𝑖𝑛𝑔 𝐿𝑜𝑎𝑛 𝑁𝑜𝑛 𝑅𝑒𝑝𝑎𝑦𝑚𝑒𝑛𝑡 𝑅𝑎𝑡𝑒 𝑡
𝐵𝑎𝑑 𝐿𝑜𝑎𝑛 𝑅𝑒𝑝𝑎𝑦𝑚𝑒𝑛𝑡 𝑅𝑎𝑡𝑒 𝑡 ∗ 𝑑𝑡
𝐴

𝑃

𝐿𝑜𝑎𝑛 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡

(6)

𝑁𝐴

𝑃

𝐿𝑜𝑎𝑛 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝐹𝑎𝑐𝑡𝑜𝑟 𝑡

𝑃

𝑁𝑃

∗

𝑃

∗

(7)

∗

(8)

Following the “Guideline for Asset Classification of Credit Institutions,”
banks are required to assign a part of the loan income, equal to the number of
collaterals not covering the loan, to special provisioning of a loan after
granting them at the end of each year. The collateral coverage value is
calculated based on the type of collateral and the weights provided by the
Central Bank in the guideline.
To estimate the collateral coverage value, the ratio of the outstanding basis
of calculation for the special provision in each category to the outstanding
balance of each category will be employed.
The rates of the special provisions for overdue and past due categories are
stable and, respectively, equivalent to 10 and 20 percent of the outstanding
basis of calculation for the provisions. About the claims having remained in
the bad category for more than five years, 100 percent of the outstanding base
is considered as the reserve rate. It is worth mentioning that the provisions are
calculated at the end of each year and will be deducted from the bank incomes.
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Figure 3. State-flow diagram: Section of resource allocation to credit resources.

359

360

Money and Economy, Vol. 13, No. 3, Summer 2018

Figure 4. State-Flow Diagram: Section of the Provision of Loan / Division of the
Principal of Loans.
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Figure 5. State-Flow Diagram: Section of the Provision of Loan / Division of the
Profit of Loans.

362

Money and Economy, Vol. 13, No. 3, Summer 2018

Figure 6. State-flow diagram: Section of the provision of loan / Division of the delay
penalty of loans.
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Figure 7. State-Flow Diagram: Section of the Recognition of Profit and Loss
Resulting from the Provision of a Loan.

Changes in loan loss provisions are subject to netting. To be more precise,
a bank is going to add 15 units to its special provisions for loans at the end of
the year. Provided that the aggregated amount of loan loss provisions is 20
units and the value of the loan loss provisions variable in the previous year
was 5 (i.e., at least 5 units of loan loss provisions had been set aside in the
previous year, and the bank is authorized to utilize that as a kind of asset in
the current year).
Bank expenses will be equal to the loan loss provisions. Operational
incomes will be generated by the profit or delay of the claims, as well. The
retained profit or loss will be calculated at the end of each fiscal year. A
proportion of it will be distributed among shareholders, and the remainder will
be added to the capital. The net income of the bank is shown with the state
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variable of “net income” and is influenced by two variables of “income growth
rate” and “cost growth rate” causing its increase or decrease, respectively. The
net income growth increases as a result of profit or penalty payments and
decreases as a consequence of receiving the loan loss provision. The residual
net income variable will be added to the state variable of capital after its
distribution among shareholders at the end of the year. The value of the
variable “rate of conversion into capital” is generated by multiplying the
auxiliary variable of “dividend ratio” into the state variable of “net income” at
the end of each year. Figure 7 shows the state-flow diagram of this part of the
model. The basic equations for Figure 7 are as follows:
𝐿𝑜𝑎𝑛 𝑅𝑒𝑠𝑒𝑟𝑣𝑒 𝑡
𝐿𝑜𝑎𝑛 𝑅𝑒𝑠𝑒𝑟𝑣𝑒 𝐼𝑛𝑐𝑟𝑒𝑎𝑠𝑒 𝑅𝑎𝑡𝑒 𝑡 ∗ 𝑑𝑡
𝐼𝑛𝑐𝑜𝑚𝑒 𝐺𝑟𝑜𝑤𝑡ℎ 𝑅𝑎𝑡𝑒 𝑡
𝑇𝑜𝑡𝑎𝑙𝐿𝑜𝑎𝑛𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡𝐿𝑎𝑡𝑒𝑅𝑒𝑝𝑎𝑦𝑚𝑒𝑛𝑡 𝑡
𝑇𝑜𝑡𝑎𝑙𝐿𝑜𝑎𝑛𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡𝑅𝑒𝑝𝑎𝑦𝑚𝑒𝑛𝑡 𝑡
𝐼𝑛𝑐𝑜𝑚𝑒 𝐺𝑟𝑜𝑤𝑡ℎ 𝑅𝑎𝑡𝑒 𝑡
𝐿𝑜𝑎𝑛𝑅𝑒𝑠𝑒𝑟𝑣𝑒𝐼𝑛𝑐𝑟𝑒𝑎𝑠𝑒𝑅𝑎𝑡𝑒 𝑡
𝑁𝑒𝑡𝐼𝑛𝑐𝑜𝑚𝑒 𝑡
𝐼𝑛𝑐𝑜𝑚𝑒 𝐺𝑟𝑜𝑤𝑡ℎ 𝑅𝑎𝑡𝑒 𝑡
𝐼𝑛𝑐𝑜𝑚𝑒 𝐺𝑟𝑜𝑤𝑡ℎ 𝑅𝑎𝑡𝑒 𝑡
𝐶𝑜𝑛𝑣𝑒𝑟𝑡𝑅𝑎𝑡𝑒𝑇𝑜𝐶𝑎𝑝𝑖𝑡𝑎𝑙 𝑡 ∗ 𝑑𝑡

(9)
(10)
(11)
(12)

4.4 Data and Information
Information of the base model is derived from the bank’s financial statements
for 2009 to 2015. The requested information was obtained from the
department of research and development and the department of information
technology in Mellat Bank. The simulation time frame was from the beginning
of 2008 (the information of which was in the financial statement of 2009) until
the end of 2015.
The information has been extracted from the annual financial statements
and, in some cases, they were required to be changed to monthly financial
statements. Linear interpolation search and random changes with the process
were employed to convert the annual information to monthly ones, in a way
that the data from late February to mid-March (which is equal to Esfand, the
final month of the year in the Solar calendar) would show matching values of
the financial statement.
The information required in the model has been collected with two
objectives; first, to estimate some parameters, relations, and initial values in
the base model, and, secondly, to evaluate and validate the base model
behavior through its conformity with the historical information. Given the
variety of information required in the model, not all their names and sources
are indicated, and only some are presented below.
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5 Experimental Results and Answers to the Research
Questions
In the course of evaluating the process of loan loss provisioning, it is possible
to analyze the changes in the variables of the rate of special provisions for
overdue, past due, and bad claims, the collateral coverage factor, and the bank
management’s response to the expenses imposed due to the creation of nonperforming loans. The collateral coverage weight is determined through the
division of the outstanding basis of calculation for special provisions of nonperforming loan categories by the outstanding balance of the same category at
the end of the year.
𝐶𝑜𝑙𝑙𝑎𝑡𝑒𝑟𝑎𝑙 𝐴𝑑𝑒𝑞𝑢𝑎𝑐𝑦
The results of changes in every one of the items above have been evaluated
using the concept of elasticity. The following formula is used to calculate the
elasticity.
∆

𝑇ℎ𝑒 𝑟𝑎𝑡𝑖𝑜 𝑜𝑓 𝑥 𝑡𝑜 𝑦

∆

The elasticity of non-performing loans, concerning the changes in any of
the rates mentioned before, is the benchmark for comparison between the
changes in the variables of special provision rates for overdue, past due, and
bad claims and the collateral coverage factor. Concerning the bank
management’s response to the expenses imposed as a result of creating nonperforming loans, only the percentage of changes are employed.
Findings of the evaluation of the changes in every special provision rate
for each category of non-performing loans are presented in Table 1. For the
value of elasticity for each variable, it is noteworthy that every rate mentioned
has an indirect and inverse relationship with the amount of non-performing
loans. A diagram corresponding to the comparison of the sensitivity analysis
results of the changes in special provisions is illustrated in Figure 10. As it is
shown by the diagram and the elasticity results, changes in the special
provision rates have no significant impact on the accumulation amount of nonperforming loans. As a consequence, there is an inverse relationship between
the accumulation amount of non-performing loans with the changes in the
special provision rates for non-performing loans (overdue, past due, and bad
categories). Furthermore, it is indicated that the accumulation amount of nonperforming loans is more affected by the changes in special provision rates for
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the bad category than the changes in special provision rates for the past due
category, which affects the accumulation amount of non-performing loans
more than the changes in the special provision rates for the overdue category.
However, changes in the special provision rate of every one of overdue, past
due, and bad categories have no significant impact on controlling the
accumulation amount of non-performing loans.
Table 1
The Elasticity Value of Every Special Provision Rate and the Collateral
Coverage Weight
Variable Name
Special Provision Rate for the Overdue Category
Special Provision Rate for the Past-Due Category
Special Provision Rate for the Bad Category
Collateral Coverage Weight
Source: Research calculations

Elasticity Value
-0.8%
-1.61%
-1.84%
-22.38%

In view of the importance of the collateral coverage weight in the
effectiveness of the provisioning process on the amount of non-performing
loans, the collateral coverage weight for the overdue category has been
increased for 20%, and decreased for 20%, 50%, and 70%, in the given order,
and the results have been compared. Increasing the collateral coverage weight
indicates a rise in the outstanding basis of calculation for the provisions.
Decreasing it (which is feasible by reducing the risk weight for every single
type of collaterals or the minimum value of collateral accepted by the bank for
covering the risks of the received loan) is indicative of a reduction in the
outstanding basis of calculation for the provisions. It is worth mentioning that
the topic of investigation in this article has been the collateral coverage weight
in the process of provisioning, and not collateralization. In other words,
according to the “Guideline for Calculation of Provisions for Claims of Credit
Institutions” ratified by the Money & Credit Council, the basis of calculation
for provisions will be determined after the deduction of the values of adjusted
collaterals from the outstanding balance of non-performing loans.
Subsequently, provisions will be defined based on their weights. The collateral
coverage weight refers to the ratio between the value of secured collaterals
and the value of the received loan. In this study, efforts have been made to
adopt a statistical and procedural approach to addressing the issue as to
whether or not this policy would have the adequate effectiveness provided that
the collateral coverage weight were more than the typical limit. Consequently,
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the topic of investigation is the collateralization method and how bank
management can get away with the results of this policy.
The elasticity of the overall non-performing loans to the collateral
coverage weight is calculated -0.2238 indicating that for each unit being
reduced from the collateral coverage weight, 0.22 units will be added to the
amount of non-performing loans. In the event that the bank provided loan
subject to collateralization with the value of 1.7 times more than the amount
of received loan, there would be no need to pay the provision in the calculation
of the outstanding basis for these loan due to the complete coverage of the
collateral even after its adjustment announced by the Central Bank. Thus the
effect of the provisioning process in the course of providing loan on the
reduction of non-performing loans will be eliminated. This issue will be
exacerbated in case there is a likelihood of receiving over-declared collaterals
in the banking system. Consequently, this mechanism will not be effective if
the collateral coverage weight is more than adequate.
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Figure 8. The Sensitivity Analysis Results for the Effect of Changes in Special
Provision Rates on Non-Performing Loans.
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Findings indicate that there will be at least 17 percent of reduction in the
number of claims provided that merely the bank management responds to the
imposed expenses caused by the creation of non-performing loans and,
subsequently, to the profit decline resulting from it, is done by taking notice
of the applicant’s credit health prior to granting loan.
Orange parts in Figure 3 are modeled based on this issue. Under normal
circumstances, taking the data received from Mellat Bank into consideration,
the CreditWorhinessFactor variable is constant not influenced by the bank’s
operation. The mechanism of employing a bank’s feedback in the provision
of loan is designed by adding the orange parts. The basics of this mechanism
are as follow:
 The bank management refers to the group of decision-makers at different
levels of credit bodies.
 The bank management’s decision-making approach has a direct
correlation with the value of expenses imposed on the bank due to special
provisioning.
On that account, decisions can be made concerning adopting strict or
permissive policies in respect of the applicant’s credit status. It can be done
through dividing the net amount of changes in the basis of special provisions
in a term by the aggregate amount of the basis for special provisions in the
previous term (the decision-making ratio). It indicates that the more the
decision-making ratio increases, the more attention should be given to the
provision of the loan (for instance, the applicant should be required to have
higher creditworthiness) and the less the value of this ratio, the more
possibility is to reduce the severity of strictness in the provision of a loan. The
LookUp function in Venism has been utilized for modeling this type of
response. To apply this function, it is assumed that the more the decisionmaking ratio increases, the more severe the bank will respond; and the
exponential model has been used.
In the first scenario, the bank management has responded to the reduction
of benefits due to the creation of non-performing loans as normal; indicating
a linear relationship between the severity of response and the cost value. In
the second scenario, there has been a non-linear relationship between the
severity of response and the cost value with the severity being significantly
more than the linear mode for increasing amounts of expenses. This issue is
illustrated in Figure 9.
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Figure 9. The comparison between different modes of bank management response to
the imposed expenses caused by the creation of non-performing loans along with the
function of bank management response.

Consequently, another requirement for having efficiency in the mechanism
above is the bank management response to the imposed expenses under the
influence of providing the possibility of making changes in the accumulation
amount of non-performing loans in a significant manner. The way that the
bank management responds to the imposed expenses reduces the
accumulation amount of non-performing loans by 17%.

6 Overview and Conclusion
Policymaking for implementing comprehensive supervision as well as
controlling and leading the money market, has been a constant concern for the
monetary supervisory authority, followed by putting the economy on the right
track to achieve its goal. One of the key issues in this area is choosing the
implementation method of supervision as well as the controlling process for
the players in the money market, namely the banks. One of the factors able to
prevent the economy from achieving its goals is the excessive accumulation
of non-performing loans in banks. Consequences of this phenomenon are
exemplified by the freezing of bank assets, credit dilemmas, and encountering
financing difficulties for production processes in the economy. The Central
Bank, as the monetary supervisory authority, constantly aims at controlling
this issue through different approaches. Reviewing the supervisory actions of
the Central Bank over the past decade clarifies that the majority of supervisory
actions of the Central Bank has been related to policy implementation aiming
at generating costs in exchange for an increase in the outstanding balance of
non-performing loans in banks, which has been conducted through the process
of provisioning against non-performing loans.
In this study, modeling of this issue has been performed using the system
dynamics approach. The most important limitation of the present research is
the availability of information. Due to this limitation, several issues were not
being modeled. These cases are presented below:
 The impact of inflation on the amount of repayment by individuals.
 The creditworthiness of applicants to receive a loan is not considered as a
variable.
 The repayment method in the model has been implemented at the time of
transferring from one category to another category. Besides, a percentage
of the outstanding balances in overdue and past due categories are repaid
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every six months. The repayment in the bad category is made every eight
months as a percentage of its outstanding balance.
 Forgiveness of penalty, installment, and grace period are not included in
the model.
The present research is indicative of the fact that the decision-making
approach of the managers about the provision of the loan according to the
number of acquired provisions has a significant impact on the accumulation
amount of non-performing loans. Nonetheless, the effectiveness of this
process will be eliminated provided that it would be possible for the managers
to disregard this rule; an issue that is consistent with the findings of Komijani
and Fallahi (2016). Ultimately, taking all investigations of the present study
into account, it is suggested that:
The Central Bank needs to verify the observation of the necessities in the
process of provisioning against the outstanding balance of nonperforming loans, in a manner that the adoption of specific behaviors by
the bank manager would be infeasible. To exemplify, obtaining adequate
collateral and not excessive collateral need be verified. To this end, it can
be helpful to prepare regulations concerning obtaining large-scale
provisioning from the customers and providing collateral valuation
mechanisms in collaboration with the Judiciary Official Experts
Organization, so that the possibility of over-declaration in valuations
would be minimized. That being the case, through the implementation of
provisioning policies depending on the bank management response, it
would be possible to observe between 17 to 22 percent of the reduction in
the accumulation amount of non-performing loans in a bank.
The Central Bank is required to make certain of the bank management
response to the imposed expenses caused by the accumulation of nonperforming loans so that the provisioning process against the outstanding
balance of non-performing loans would not lose its effect on the reduction
of the accumulation amount. For instance, setting up internal control
systems and establishing corporate governance in banks can be among the
Central Bank's strategies in this regard. To the exclusion of other factors,
the managers’ response to the imposed expenses, to lead to increased
accuracy of investigation of the applicants’ credit standing, would result
in 17 percent of improvement in the amount of non-performing loans.
The Central Bank can reduce the accumulation amount of non-performing
loans through increasing the rates of special provisions for nonperforming loans, particularly for bad loans. However, this approach does
not have a significant effectiveness, owing to the fact that we can observe
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minimum 8 percent and maximum 2 percent of changes in the
accumulation amount of non-performing loans per one percent of changes
in the rates of provisions, and an increase in the special provision rates has
specific consequences of its own for the bank management.
Undoubtedly, reducing the accumulation amount of non-performing loans
through the adoption of monetary policies would not be feasible. Thus, it is
essential to provide an opportunity for the implementation of monetary and
financial policies utilizing technology-based supervisory techniques and
information systems, for the banks to be obliged to set up an internal control
system and establish the corporate governance.
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In this paper, we dealt with fiscal dominance, which is a situation in which the fiscal
authority sets its expenditure and taxes without regard to any requirement of
intertemporal budget balance. Therefore, the monetary authority must adjust its policies
to ensure that the government budget is in balance. The existence of oil revenues for the
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hand, are reasons that we can see financial repression and fiscal dominance in the
economy of Iran. This paper presents forward-looking estimates of the relationship
between the change in the consolidated primary deficit and the change in the monetary
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1 Introduction
This paper deals with fiscal dominance in the economy of Iran, that is with
the influence of government deficits on the growth of the money base and
money supply.
If we want to understand the implication of fiscal dominance, we need to
place the Central Bank and the Treasury within a set of strategic conflict
(Alesina & Tabellini 1988). The Central Bank is asked to seek price stability
or low inflation rates. The fiscal authorities, instead, must interpret the desire
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for public expenditures. This difference in motives makes the Treasury seek
as much seigniorage as possible from the monetary authorities. The greater
the power of the fiscal authorities over the monetary authorities that is, the
greater the degree of fiscal dominance, the lower the cost to Treasury of
financing a given budget deficit. According to this view, the Central Bank
independence and monetary accommodation are inversely related.
Like any other agents, governments are financing their expenditures with
their sources of income. In other words, all governments face an intertemporal
budget constraint, which must be held. That is by definition, the current real
value of its net liabilities must be equal to the present value of its primary
surpluses (tax revenues minus non-interest expenditures).
In a “Ricardian Regime”, the government is expected to adjust its primary
surpluses to limit the accumulation of its debt. That is what happens when the
monetary authority is dominant and independent. However, there is also the
possibility of a non-Ricardian regime where the governments set their policies
(primary deficit) independently of their liabilities. In that case, the monetary
authority is dominated and has to set its policy according to government debt.
The latter is the case of fiscal dominance and our interest to study in this
paper.1
With monetary dominance, monetary policies are set independently and
the fiscal authority has to adjust its policies when a fiscal shock occur.
Therefore, the Central Bank is free to control its target variables, whether it is
nominal interest or money base level. However, when there is fiscal
dominance, the government can generate revenue from seigniorage. As
monetary policy must adjust to deliver the level of seigniorage required to
balance the government’s budget, prices and inflation are affected by changes
in fiscal policy.
While Fridman (1968) had warned us not to expect too much from
monetary policy as it cannot permanently influence the level of real output,
unemployment or real rates of return to securities, he still did assert that a
monetary authority could exert substantial control over the inflation rate,
especially in the long run. However Sargent & Wallace (1981) in a paper
named “some unpleasant monetary arithmetic”, explain that “even in an
economy that satisfies monetarist assumptions, if monetary policy is
interpreted as open market operations, then Friedman's list of the things that

1

The definition of fiscal dominance and monetary dominance is borrowed from Sargent &
Wallace (1985)
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monetary policy cannot permanently control may have to be expanded to
include inflation.”
Fiscal dominance can be more plausible in developing countries where due
to less efficient tax collection, political instability, and more limited access to
external borrowing tend to lower the relative cost of seigniorage and increase
dependence on the inflation tax [Catao and Terrones (2005)]. Inflation
targeting in developing countries and emerging countries have been less
successful than developed countries (see Blanchard (2004), Ersel (2008)).
Because not only their inflation is rather higher, but also the output and
inflation are more volatile. The more fragile institutions and imperfect
credibility, and the nature and magnitude of the shocks that hit these
economies are the inherited characteristic in these economies (Fraga,
Goldfajn, & Minella, A. (2003)). In these countries, serious fiscal
vulnerabilities, higher sovereign risk, and considerable uncertainty about
future interest create specters of fiscal dominance (Turner (2011)).
It is also of crucial importance in countries with the resource-based
economy, since whether policymaker looks for a managed exchange rate
regime or desires a more independent monetary policy (and inflation targeting
programs), then monetary dominance would be presumably necessary (see
Savastano (1992), Tornell and Velasco (1998), Elbadawi, Goaied and Ben
Tahar (2017)).
A deep literature has been developed that studies the relationship between
government’s deficits ad money growth. For instance, Gadea, Sabaté, and
Sanz (2012) study the role of seigniorage in Argentina during 1875 and 1990
period and find a dynamic relationship from deficits to monetary base when
considering the whole period. Thus, they conclude that fiscal dominance holds
in the long run for this country. Although for the two episodes of gold standard
and tablita when the monetary policy was active, this causality weakens.
Tanner and Ramos (2003), apply both a backward-looking approach and
forward-looking approach to study evidence of monetary or fiscal dominance
in Brazil. They find some evidence in favor of a monetary dominant regime
for 1995-1997 but not the 1990s as a whole. They also argue that while there
were some fiscal adjustments in 1999, which yielded a primary surplus of 3%,
a credible monetary dominant regime requires further adjustments of the
primary surplus. Also Tanner and Samake (2008) estimate a model, using
Brazilian data and conclude that, in 2002, the level and the composition of
public debt in Brazil, and the general level of risk aversion in world financial
markets were indeed so as to imply a perverse effect of interest rate on
exchange rate and inflation. Therefore, when there was fiscal dominance, a
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central bank engineered an increase in interest caused depreciation and
inflation1. Fratianni & Spinelli (2001) investigate fiscal dominance in Italian
monetary history and conclude that fiscal dominance is the prevailing regime
in Italy, at least until 1981. Fiscal dominance is not the only operative in the
sixties and the seventies, but also in the thirties, the twenties, much of the socalled gold standard period, and even more during wars. Da Costa and Olivo
(2008) study the economy of Venezuela as an example of a country with oil
dominance. They argue that changes in the monetary base may occur as a
result of fiscal policy without being reflected in net credit to the government
in the central bank accounts which were an instrument for investigating fiscal
dominance in some previous studies. Besides, they argue fiscal dominance
may not be identified in oil economies (or resource-based economies for that
matter) based on the overall primary fiscal balance and the stock of debt.
Revising the instrument variables, they reveal that there is a fiscal dominant
regime in Venezuela.
Controlling for a more comprehensive set of economic structure variables
and using system generalized method of moment (GMM) dynamic panel
estimation, Elbahnasawy, and Ellis (2016) investigate what determines
seigniorage. They find out an inverse relationship between financial
development and exchange rate management to seigniorage. However, in their
study, evidence on greater reliance on seigniorage when there is political
instability and polarization is weak. They also show that the size of the shadow
economy and natural resource rents are directly related to seigniorage, the
latter result likely a result of exchange rate management.
Studies in developed countries were rather inconclusive. Joines (1985)
compared the relationship between money growth and government war
spending and non-war deficits and found that money growth was related to
war spending. King and Plosser (1985), who did a study to find out whether
fiscal deficit does help to predict future seigniorage for the United States2,
reported mixed evidence.
All studies in which the data used was on post-war period but before the
1980s in the United States, find the same inconclusive result, as in this period
there was a small variation in deficit and the small variation there was, was
1 In-order the government be able to sell debts, the interest rate must have been higher which
leaded the saving toward the domestic debt and caused appreciation. However higher interest
rate would make default more possible and therefore turns government debt less attractive and
thus caused depreciation and therefore inflation.
2 They also extended their studies to cover more countries and found results similar to United
States.
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due to the endogenous response of fiscal deficits to the business cycles. To
resolve this problem, researchers try to distinguish between the two regimes
by focusing on the relationship between structural deficits (high employment
deficit) and money growth. Grier and Neiman (1987) summarized some
earlier studies of the relationship between deficits and money growth (and
some other measures of monetary policy) in the United States and realized
that there exists a relationship from structural deficit to money creation.
Bohn (1998) asks whether the government cut the deficits when liabilities
rise in US? Canzoneri et al. (2001) asks whether current reductions in the
primary deficit help pay down the debt in US (reduce future liabilities and
interest payments). Although their question are different and rely on different
approaches, they conclude that there is not enough evidence to confirm fiscal
dominance
Catao and Terrones (2005)’s study covers 107 countries over 1960–2001
and reveals a strong positive association between deficits and inflation among
high-inflation and developing country groups, but not among low-inflation
advanced economies.
Nevertheless, fiscal dominance is also not a trivial subject in developed
countries. Even though there is ample evidence that the arrangements for
public debt management and monetary policy in place before the 2007–08
global crisis were very successful in achieving their stated objectives, the
recent crisis has brought to the surface the fact that the “macroeconomic”
dimension of government debt management has not had the attention it
deserves. [Blommestein and Turner (2011)] While pre-eminence of price
stability has remained, financial stability objectives (notably those with a
systemic dimension) have gained ground.
One can also find studies regarding fiscal dominance in Iran. Tavakolian
(2014) studies the degree of fiscal dominance and its costs for the economy of
Iran in a DSGE model using Resende and Rebei (2008) approach to the degree
of fiscal dominance. This study indicates that a higher degree of fiscal
dominance significantly affects the dynamics of all the main variables so that
in high fiscal dominance regime, there are lower output and higher inflation.
Also using the method of sensitivity analysis, this study indicates that over
70% of government expenditures are financed with money creation. Moshiri
et al. (2011) resolve a very similar outcome when they studied fiscal
dominance in a DSGE model and using the Bayesian method. Tavakolian and
Komijani (2012) argue that it is more likely that the monetary policy in Iran
is discretionary and not based on a rule or a target. Therefore, although there
have been explicit targets for inflation and economic growth in all five-year
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development plans (except the fifth plan), using an adjusted New Keynesian
DSGE model for Iran, they show that in most plans monetary authorities do
not observe the explicit targets of five-year plans. The estimated monetary
reaction function is only capable of explaining the period 2001-2011.
Asgharpur, Salmani, and Oskoui (2015) replicate the study of Da Costa
and Olivo for Iran during 1979-2012 using government debt to the Central
Bank as an instrument for monetary policy and government deficit (without
oil income) as an instrument for fiscal policy. They conclude that government
debt was monetized, and monetary policies were used to solve fiscal
unsustainability.
There are also studies investigating the annual budget laws, which motivate
a strong fiscal dominance assumption through multiple tasks, assigned to the
monetary and banking system (See Shahbazi, Rohani, Azizinejhad (2016)).
The channels revealed in these studies are also of much importance as they
cannot be investigated when you look at the budget itself, and they shed light
upon off-budget mechanisms. Although Government Budget is supposed to
be an annual statement presenting the revenues and spending for a financial
year, in practice the governments in Iran might affect the monetary policy in
the form of notes to annual budget laws. In other words, instead of fiscal
policies, the annual budget laws might directly determine the monetary policy.
For instance, they might order some banks to supply loans to ome targeted
population. Some times the repayment planning are even vague in the law, so
they end up turning to debts of the government to the banking system which
itself turns to the debts of the banking system to the central bank. The reason
is that first of all such policies are limiting the accessible resources to the
banks, and secondly under these policies, the resources are not allocated
efficiently.
Governments do not stop there. Regarding currency policies, the annual
budget laws deteriorate monetary policies. Some times the notes on annual
budget laws allow the sovereign wealth funds to make “Rial” deposits in
banks, even though that is against the sovereign wealth funds statute. It makes
the sovereign wealth funds to be inactive and banking system active in
allocating the funds resources. Making the resources accessible in local money
and exchanged in banking system levels changes the more expanded definition
of money, M2. There are so many other examples which can be identified by
studies that are done each year by reviewers of annual budget laws, but we
stop here.
Economies that exhibit oil dominance—a situation in which oil exports
largely affect the main macroeconomic indicators may also exhibit fiscal
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dominance. Concerning fiscal policy, government expenditure in oil
economics tends to be closely correlated with the degree of oil dominance
(measured in terms of government expenditures to GDP). It implies a
reduction in the government’s net worth and thus, less resource for future
generations. In general, a close relationship between the fluctuations in oil
exports and government expenditures not only may have implications for the
dynamics of the government’s net worth but also for monetary management.
[Da Costa and Olivo (2008)]. Iran is no exception. Iran is a resourcedependent economy meaning that a substantial portion of the government
sources of income is from selling its resources (oil in particular). It means the
government is financing a considerable amount of its expenditures with selling
its asset and diminution of its worth.
On the other hand, although in means of limiting seigniorage, since 2000
it has been forbidden for the government to borrow from the Central Bank
directly, this policy was not sufficient enough to restrain the pattern. In fact,
according to the data, ever since the government has been borrowing from the
banks. Since government debts to the banking system may not be repaid in
time and usually are not according to risk management of the banks, they can
be examples of financial repression. (Reinhart & Sbrancia 2011) The data
reveals that as debts to the Central Bank has been declined, debts to banks has
been raised, which itself lead to an increase in debts of the banks to the Central
Bank.
These thought-provoking facts make studying fiscal dominance in Iran of
our interest. Using the data from 1357 to 1396, we want to empirically
distinguish between the two possible regimes: monetary dominant regime and
fiscal dominant regime. Asgharpur, Salmani, and Oskoui (2015) use
government debt to the Central Bank as an indicator of monetary policy,
which also has been used in some other studied in the literature. However,
central bank intervention in the foreign exchange market, together with the
government’s financing of expenditures with oil-related receipts, as explained
above, makes this method less interesting. In this paper, the monetary base has
been used as an indicator. De Costa and Olivo (2008) argued that the
government might sell the foreign exchange generated from oil export activity
and increases the international reserve but does not spend the revenue
simultaneously and therefore by decreasing the government debt to the Central
Bank, no change in the monetary base might be seen. However, as our data is
annual, we believe such circumstances are not a concern to us, and all changes
in the monetary base would be seen as originating from changes in the central
bank’s net international reserves.
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It would be a valid point that using only data generated by looking at
revenues and spending in the budget; we are ignoring off-budget mechanisms
which we noted earlier and did not seem to be insignificant. For a more
comprehensive study, one needs to, first of all, identify all the channels in the
off-budget mechanism and then generate the related data. However, currently,
we do not have access to such information, and we use the official data for the
budget.
We are using a VAR method, and as it appears in the result, the hypothesis
of fiscal dominance cannot be rejected. It means that relation from government
deficits to the growth of the money base can be detected. More precisely, the
hypothesis that the government domestic primary deficits influence the
changes in the monetary base cannot be rejected.
The paper is organized as follows. Section 2 introduces budget identities,
the intertemporal solvency condition and then reviews the empirical studies
about fiscal dominance in different countries so that we are familiar with the
technics and theories. Section 3 presents our model and the result. Section 4
presents a summary and some conclusions

2 Budget Identities and the Intertemporal Solvency
This section introduces the government sector’s budget constraint and
examines the revenue implications of inflation. A public finance approach
toward inflation yields several insights. Among the most important is the
recognition that fiscal and monetary policies are linked through the
government sector’s budget constraint (Walsh, 2017). Variations in the
inflation rate can have implications for the fiscal authority’s decisions about
expenditures and taxes, and, conversely, decisions by the fiscal authority can
have implications for money growth and inflation. But first things first let’s
have a look at the budget constraint.
Assume that to finance expenditures (𝐺 , the government levies taxes (𝑇
(a more conventional way). It also has income sources from seigniorage
𝑀𝐵
. If government expenditures exceeded the tax revenue and
(𝑀𝐵
the revenue from seigniorage, it must issue debt to finance the uncovered
expenditures. So each period the government issues new debt (𝐵 ) and repays
𝐵
, which was issued
the debt from last period and its interest ( 1 𝑖
before. Then the government-sector budget identity1 takes the following form:
1 The reason we call it government-sector budget identity and not the government’s budget
constraint is that first, this equation is derived from combining the government’s budget and
central bank’s budget. Thus, it represents the government sector.
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(1)

The equation (2.1) says that the nominal value of government purchases,
plus its payment of interest on the outstanding privately held debt, must be
funded by revenue from one of three alternative sources; Taxes, borrowing
from the private sector or borrowing from the Central Bank. Government
debts to the Central Bank are part of the monetary base.
In a resource-based economy where the government owns the resources
like oil, it can also use the income from selling these resources and use this
income to finance its budget. When the resource is sold in foreign money, then
the government has to sell the foreign money to the central bank to exchange
it for local money and be able to use the income in domestic markets. This
process also increases the monetary base.
Dividing the two sides by the price level Pt. (2.1) we obtain the budget
identity in the real form:
𝑔

𝑟

𝑏

𝑡

𝑏

𝑠

𝑏

(2)

Where 𝑔 is real government expenditures, 𝑡 is real taxes, 𝑏 is real debt
issued at t and 𝑟 is the real interest on debts issued at t-1 and 𝑠 ≡
which represents seigniorage.

3 Fiscal Dominance and Monetary Dominance
Iterating forward the equation (2.2) obtains the intertemporal budget identity:
𝑟

𝑏

∑

𝑡

𝑠

𝑔

(3)

Which means that the debt outstanding must be paid either today or
someday in the future. (t+s-g) is known as a primary surplus. And (t-g) is
known as a primary fiscal surplus. So the primary surplus is constituted of
primary fiscal surplus (𝑠 ) and seigniorage. Then:
𝑟

𝑏

∑

𝑠

𝑠

(4)

From (2.4) it can be realized how the monetary policy and fiscal policies
are linked through the government sector intertemporal budget. The literature
has studied different assumptions regarding the link between these two kinds
of policies.
First is the assumption that the fiscal policy adjusts itself to ensure that the
government’s intertemporal budget is always in balance while monetary
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policy (setting nominal money or nominal interest at a target) is free to set its
policies and is not subordinated to fiscal policy. Such a regime is called
monetary dominant. In this case, the traditional view would conclude, the
price level is independent of fiscal policy.1
The second assumption is that the fiscal authority sets its expenditure and
taxes independently and if the present discounted value of these taxes is not
sufficient to finance expenditures (in present value terms), monetary policy,
money creation must adjust to ensure that the government’s intertemporal
budget is in balance. This regime is called a fiscal dominant regime.
Leeper (1991) also explains the policies in the different regimes in this
manner: “a policy is active or passive depending on its responsiveness to
government debt shocks” an active monetary authority set its policy (nominal
money supply or nominal interest) independent of the government debt. A
passive monetary policy, however, responds to government debt shocks. So,
when there is monetary dominance, the monetary policy is active, and the
fiscal policy is passive. And when there is fiscal dominance the fiscal policy
is active meaning that it sets the primary fiscal policy independently and the
monetary policy follows.
Two approaches are used in the literature to distinguish between monetary
dominant and fiscal dominant regime: the backward-looking approach and the
forward-looking approach. The backward-looking approach follows Bohn
(1998) whose question to answer was: Does the government cut the deficits
when liabilities rise? Such a framework cannot distinguish between ex-post
adjustments of primary deficits to liabilities (consistent with an MD regime)
and ex-ante adjustments of liabilities to primary deficits (consistent with an
FD regime and the FTPL). The forward-looking approach following
Canzoneri et al. (2001) is an attempt to answer the question that whether
current reductions in the primary deficit help pay down the debt (reduce future
liabilities and interest payments), If so, shocks to the current primary deficit
and future liabilities should be positively correlated.
There are also studies in Iran in which the optimum level of seigniorage
was investigated. There are also studies, which are more related to fiscal
1

Although Leeper (1991) argued that even in case of monetary dominance as long as the fiscal
policy affects the real interest rate, price level would not be independent of fiscal policy. A
balanced budget increase in government expenditures raises the real interest rate, making bonds
more demandable and lowers the real demand for money. While in monetary dominant regime
the supply in nominal money is set independent of the fiscal policy, the price must jump so as
to the money market clears. Therefore, even-though the money supply is set independently, the
fiscal policy affects the prices.
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dominance. Asgharpur, Salmani, and Oskoui (2015) replicate the study of Da
Costa and Olivo for Iran during 1979-2012 using government debt to the
Central Bank as an instrument for monetary policy and government deficit
(without oil income) as an instrument for fiscal policy. They conclude that
government debt was monetized, and monetary policies were used to solve
fiscal unsustainability.
Tavakolian (2014) studies the degree of fiscal dominance and its costs for
the economy of Iran in a DSGE model using Resende and Rebei (2008)
approach to the degree of fiscal dominance. This study indicates that a higher
degree of fiscal dominance significantly affects the dynamics of all the main
variables so that in high fiscal dominance regime, there are lower output and
higher inflation. Also using the method of sensitivity analysis, this study
indicates that over 70% of government expenditures are financed with money
creation. Moshiri et al. (2011) resolve a very similar outcome when they
studied fiscal dominance in a DSGE model and using the Bayesian method.

4 Empirical Results
Studies reveal that the size of the shadow economy and natural resource rents
are directly related to seigniorage, which is probably due to exchange rate
management (Elbahnasawy and Ellis (2016), Elbadawi, Goaied and Ben
Tahar (2017)). When there is oil dominance in an economy, one can also
suspect the fiscal dominance in that economy. Oil dominance is a situation in
which oil exports largely affect the main macroeconomic indicators.
Figure 1 indicates that historically, most of the export in the economy of
Iran has been oil exports. Its share from the total export of the economy has
never been less than 0.4. Thus, oil export determines a considerable amount
of access to foreign currencies and can affect so much of macroeconomic
indicators.
When the government owns the oil resources, it can finance its expenditure
by the revenue generated from oil-exporting activities. However, this may
have similar effects as monetizing the deficit, depending on the central bank’s
de-facto exchange rate policy. In this case, the problem is twofold. First is that
then the central bank’s intervention in the foreign exchange market is a
common practice to follow as the central banks want to avoid large
fluctuations.
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Figure 1. The Left Axis Presents Oil Export and Non-Oil Export Measures, and the
Right Axis Presents the Share of Oil Export from Total Export

Second is the problem of inconsistency in the fiscal policy. In days of high
revenue from oil exports, which is mostly due to rising in oil prices,
governments might make new commitments which may not be met in days of
lower-income. In resource-based economies, expenditures are often
procyclical. The inconsistency of fiscal policies of this kind requires
seigniorage to ensure that still government budget is balanced.
Figure 2 presents the share of oil revenue from the total revenue of
government in Iran. As can be seen, oil revenue follows tax revenue very
closely, and on average, it constitutes half of the government revenue. This
fact reveals that the government budget is so dependent on its oil export
activities.
The intervention of the central bank in the foreign exchange market,
together with the government’s financing of expenditures with oil-related
receipts are reasons that Da Costa and Olivo (2008) introduce a measurement
named gamma with which they try to indicate the link between changes in the
monetary base and fiscal policy. Gamma is defined as:
𝛾
where 𝑔 is government expenditure, 𝑅
is non-oil revenue of
government and 𝑅 is the oil revenue of the government. Then the more is a
non-oil primary fiscal deficit, and the less is oil revenue of the government,
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the more is gamma, indicating the possibility of fiscal dominance. Figure 3
presents the indicator Gamma for the economy of Iran.
As can be seen, the Gamma was always positive. Since Ro is always
positive, a positive γ would indicate that a monetary expansion of oil origin
initially took place. Such monetary expansion could have been offset either
by a fall in net international reserves or through central bank open market
operations (if there was an operative bond market).
oil revenue share
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0.7
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0.4
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1000000
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200000
0
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Figure 2. The left axis measures the government's oil revenue and tax revenue. The
right axis measures the share of oil revenue from the total revenue of the government.

Turner (2010) argues that fiscal dominance is more plausible in developing
countries because, in contrast to developed economies which can issue bonds
with different maturities, because of their lack of credibility, they could not
borrow long term. Their only option to borrow from the banking system or
from abroad. These borrowing constraints made the monetary accommodation
of significant fiscal deficits almost inevitable.
Figure 4 presents the components of the monetary base. For a long time,
net government debt to the Central Bank was a major component of the
monetary base, which also relates to seigniorage and fiscal dominance more
directly. However, since 2000, it is illegal for the government to borrow from
the Central Bank directly inorder to limit seigniorage. Nevertheless, this
policy was not sufficient enough to restrain the pattern of fiscal dominance. In
fact, according to the data since 2001, while the government debt to the
Central Bank has declined, the banking system’s debt to the Central Bank has
grown.
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Figure 3. Gamma. A simple indicator of investigating the possibility of fiscal/oil
dominance.
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Figure 5. The Debt Cycle. This figure shows that as borrowing directly from the
central became illegal, government debt to the banking system has increased and this
is associated with an increase in the banking system's debt to the Central Bank.

Figure 5 explains more. When the government could not borrow from the
central bank directly, it has chosen another alternative. Since 2001 the
government debt to the banking system has increased instead. Since
government debts to the banking system may not be repaid in time and usually
are not according to risk management of the banks, they can be examples of
financial repression (see Reinhart & Sbrancia (2011)). When these debts are
not repaid, they cause deficits in banks ‘balance-sheet, which in turn generate
banking system debt to the central bank. We might have stopped the
government from borrowing directly, but now government is borrowing
indirectly: from the banks.
As mentioned in the previous section, there are studies in which the fiscal
dominance in Iran was investigated and could not be rejected. This paper
contributes to that literature by studying the relationship between movements
in fiscal policy and monetary policy. The method used is somehow similar to
Asgharpur, Salmani, and Oskoui (2015), which was replicated from Da Costa
and Olivo (2008). However, our instruments for policies are rather different.
Using equation (2.8), we can show that:
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𝑙𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠

𝑟𝑙𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠

𝑝𝑟𝑖𝑚𝑎𝑟𝑦 𝑑𝑒𝑓𝑖𝑐𝑖𝑡

(5)

As discussed in the previous section, there are two approaches for
distinguishing fiscal dominant regime from the monetary dominant regime;
Backward-looking approach and forward-looking approach.
The backward-looking approach following Bohn (1998) asks whether the
government cut the deficits when liabilities rise? However, as it is discussed
in the fiscal theory of price level, this approach cannot distinguish between expost adjustments of primary deficits to liabilities and ex-ante adjustments of
liabilities to primary deficits. If the prices have changed so that the equilibrium
condition (budget identity) is satisfied, we observe a decline in primary deficit,
which is not due to fiscal policy adjustment.
The forward-looking approach following Canzoneri et al. (2001) is an
attempt to answer the question that whether current reductions in the primary
deficit help pay down the debt (reduce future liabilities and interest payments),
If so, shocks to the current primary deficit and future liabilities should be
positively correlated.
That is the method we are going to apply. We attempt to see whether
changes in primary deficit can explain changes in government liabilities. As
an indicator of fiscal policy, we use the primary operating balance of the
government, that is a fiscal balance excluding oil-related net receipts and as
an indicator for monetary policy we use monetary base.
The prerequisite of using fiscal sustainability framework as an instrument
to determine fiscal dominance in an oil economy or any other resource-based
economy is to focus on government net worth and its corresponding flow. If
the government owns the oil resourced, the value of this asset is equivalent to
the present value of all future sales and extraction of oil means consuming a
nonrenewable source. Financing government expenditures with oil-related
fiscal receipts reduce the government’ worth. Oil-related fiscal receipts are
equivalent to exchanging a less liquid asset for a more liquid asset. So we use
primary operating balance.
Asgharpur et al. (2015) use government debt to the Central Bank as an
indicator of monetary policy. They follow De Costa and Olivo (2008) who
argued that the government might sell the foreign exchange generated from
oil export activity and increases the international reserve but does not spend
the revenue simultaneously and therefore by decreasing the government debt
to the Central Bank, no change in the monetary base might be seen. However,
as our data is annual, we believe such circumstances are not a concern to us,
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and all changes in the monetary base would be seen as originating from
changes in the central bank’s net international reserves.
The general VAR model representation is as follows.
𝑦

𝐴 𝑦

𝐴 𝑦

⋯𝐴 𝑦

𝐵𝑥

𝑣

(6)

represents the vector of endogenous variables
Where 𝑦
represents the lag of endogenous variables and 𝑥 is the
𝑦 ,𝑦 ,…,𝑦
vector of exogenous variables. 𝑣 is the vector of error terms.
Here, the endogenous variables are operating primary fiscal deficit and the
monetary base. Our control variable is the oil price for which we want to
𝑣 ,𝑣
).
control. Then 𝑣
And we need that
𝑣

𝐵𝑤

(7)

meaning that the error vector itself is composed of ‘own’ error terms and
contemporaneous correlations with ‘other’ errors.
First of all, using augmented dickey-fuller we realize the hypothesis that
the logarithm of nominal operating primary fiscal deficit (LDNO) and the
logarithm of nominal money base (LMB) have unit roots could not be rejected.
Then the test was applied to the first difference of these variables, and this
time, it was rejected. It means that although these variables are not stationary,
their first differences are. As both variables have unit roots, we check whether
they are cointegrated. Since both variables are I(1), we need to consider the
possibility that they will be related to each other using a third variable. If there
is cointegration between the two, that might be needed to be considered of a
sign to that.
Before that, using the Akaike and Schwarz criteria, and taking into account
the stability of the VAR system, one lag is chosen as an optimum number of
lags. Then we applied the Johansen and realize that, the hypothesis that there
is no cointegration could not be rejected for this data, and therefore, we use
the simple VAR model to answer the question in hand. It means that these
variables do not have a long-run association. And by that, we mean that there
is no third variable which is determinant to both and is the reason for the
relationship between the two if there is any. By checking for cointegration we
want to make sure when we find a significant relationship between our
variables, it is not the case that they are independent of each other, but both
are under the affection of a third variable. Table 1 indicates that they are not
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cointegrated. Therefore if there is a relationship between them, a simple VAR
model will be able to discover that.1
Table 1
Johansen Tests for Cointegration: Cointegration of Rank Zero Cannot Be
Rejected
Rank
0
1
Source: Research Findings

Trace statistic
9.5066*
0.0091

Critical value
15.41
3.76

Overall, if the oil dominance/fiscal dominance hypothesis holds, the
empirical tests should be able to detect a connection between oil prices, the
primary domestic fiscal deficit, and the monetary base. If the fiscal dominance
hypothesis holds, then the following results should be observed in our
reduced-form model:
I-R functions and VD consistent with a positive response of the monetary
base to shocks to the primary domestic deficit and no response of the
primary domestic deficit to shocks to the monetary base;
One-way Granger-causality running from the primary domestic deficit to
the monetary base.
We need to emphasize here that our model is a reduced form model, and
the causality we are referring to is a Granger-causality. For further studies,
one needs to test the hypothesis in a structural model.
In any regressions, the coefficients must come from a theoretical theory.
Of course ours is not ad hoc either. The fact that fiscal and monetary policies
end up to be related to each other one way or another utilizing the government
budget was earlier explained in this paper and because of the conflict of
interests of the two authorities they must play a game which results in one
becoming dominant. Given this theory when VD is consistent with our
hypothesis and the Granger test confirms the causality, in a reduced form

1

A potential third variable related to both might be GDP which indicates the overall situation
of the economy and might affect both the fiscal policy and monetary policy. Although there
was no cointegration in the third model we have controlled for this variable and in the third
model we have altered our target variables so as to be in relation to GDP. So if there is a
relationship between the monetary policy and fiscal policy, statistically it is not due to cycles
of GDP and economy.
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model, we are claiming Granger causality from changes in deficits to mony
base changes.1
Our first model to be estimated is such that:
Endogenous variables:
DLMB =First difference of log (nominal money base)
DLDNO= First difference of log(nominal operating primary fiscal deficit)2
Exogenous variable:
DLOIL= First difference of log (oil prices)
When the VAR model is estimated, it indicates that both regression
(implicit in the vector regression) are significant, the operating primary
deficit’s coefficient is significant, which means that fiscal policy is actually a
good explanatory variable for changes in money base or monetary policy and
therefore, monetary dominance can be rejected. Also, we can realize that while
coefficients of oil prices as an explanatory variable for monetary policy is not
significant, it is significant in explaining the fiscal policy. The coefficient of
oil price in the latter equation is positive which indicates that when the oil
prices rise, and government generates sources from selling oil resources, either
the expenditures have also increased, or government have cut other sources of
its revenue and therefore the deficit of government when excluding the oil
revenue, is increasing.3
On the other hand, the results indicate that the coefficient on the money
base explaining the fiscal policy is not significant. Which means the fiscal
dominance cannot be rejected. Moreover, the sign of the coefficient confirms
the government expenditures and deficits are pro-cyclical.

1 Using a structural VAR model one can get use of economic theory more than what the
Cholesky decomposition has to offer. With SVAR, it is possible to apply a theoretical constraint
on simultaneous shocks, and if the variables have long term associations, it is possible to apply
a theoretical constraint on longterm effects of shocks. But here we have a reduced form model
and we look for Granger-causality only.
2 We defined nominal operating primary fiscal deficit as = - (primary fiscal surplus – oil
revenue)
3 It is important to note here in case of increase in oil revenue government can easily increase
its current expenditures and create new duties. However when the oil price falls it in practice
cutting the expenditure will not be relatively easy as there are political concerns. So in turn this
also will result in the need for the monetary authorities’ help later on.
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Table 2
Vector Autoregression Results: Short-Run Effects: 1st Model
Equation
D.LMB
Prob. > Chi2
0.0048
Explanatory
Coefficient
variable
D.LDNO (-1)
-0.0422
D.LDNO (-2)
0.1483
D.LMB (-1)
0.469
D.LMB (-2)
-0.0298
D.LOIL
-0.030
cons
0.1446
Source: Research Findings

Prob>|z|

D.LDNO
0.000
Coefficient

Prob>|z|

0.39
0.004
0.002
0.046
0.32
0.00

-0.0469
0.0877
0.2085
-0.666
0.3634
0.1885

0.71
0.50
0.58
0.07
0.00
0.034

Table 1
Granger Causality
equation
D.LDNO
D.LDNO
D.LMB
D.LMB

Excluded
D.LMB
All
D.LDNO
All

Chi2
3.0946
3.0946
9.1032
9.1032

Prob> chi2
0.213
0.213
0.011
0.011

Table 4 and indicates the result for the variance decomposition of the
money base. As it is presented A one standard deviation shock to D.LDNO
has a positive effect on DLMB that explains around 13 percent of its forecast
error variance in a ten-period horizon.
Table 4
Variance decomposition of monetary policy: First difference of logarithm of
money
Period
1
2
3
4
5
6
7
8
9
10
Source: Research Findings

Fiscal shock
0.016894
0.017309
0.114826
0.125357
0.125654
0.125417
0.125884
0.126111
0.126143
0.126138

Monetary shock
0.983106
0.982691
0.885174
0.874643
0.874346
0.874583
0.874116
0.873889
0.873857
0.878362
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The Granger causality test is applied, to check for Granger causality, which
confirms the relationship from fiscal policy toward the monetary policy. But
it does not confirm it the other way around. Although most variations in
D.LMB is explained by itself, still fiscal shock seems to matter for monetary
policy.
Table 5 and indicates the result for variance decomposition of operational
primary fiscal deficit. As it is presented a one standard deviation shock to
D.LMB has a mere positive effect on DLDNO that explains around 5 percent
of its forecast error variance from the 3rd period onward. This conclusion is
also in favor of the existence of fiscal dominance.
Table 5
Variance Decomposition of Fiscal Policy: The First Difference of Logarithm
of Operational Primary Fiscal Policy
Period
1
2
3
4
5
6
7
8
9
10
Source: Research Findings

Fiscal shock
1
0.995019
0.949366
0.942616
0.941465
0.941501
0.941305
0.941176
0.941145
0.941145

Monetary shock
0
0.004981
0.050634
0.057384
0.058535
0.058499
0.058695
0.058824
0.058855
0.058855

To check for the validity of our results, we needed to test diagnostic
statistics. First of all, we checked for residual autocorrelation. In Lagrange
multiplier test, the probability for two lags is 0.44, which means that the no
autocorrelation hypothesis cannot be rejected. Second, we needed the
disturbances to be normally distributed. All Kurtosis test, Skewness test,
Jarque-Bera test indicate that the normal distribution of disturbances in
D.LMB regression and D.LDNO regression, and the overall equations cannot
be rejected. Third, we wanted to make sure that our model satisfies stability
condition. Eigenvalue stability condition was performed, and the result is that
all coefficients lie inside the unit circle, and the model is stable.
Our variables had no cointegration and therefore had no long-run
association. Still we have run a 2nd model which controls for GDP. Again,
both regressions are significant. Also the coefficient of the first lag of the
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variable D.LDNO is statistically different from zero. Growth in oil prices also
is an explanatory variable for growth in operating primary fiscal deficits in
this model. So is growth in GDP. As the coefficient of D.LMB is not
significant for D.LDNO, meaning fiscal dominance cannot be rejected.
Granger causality test also implies that there is a one-sided relationship from
D.LDNO toward D.LMB.
Table 6
Vector Autoregression Results: 2nd Model
Equation
D.LMB
Prob. > Chi2
0.0023
Explanatory
coefficient
variable
D.LDNO(-1)
-0.0648
D.LDNO(-2)
0.1359
D.LMB(-1)
0.4559
D.LMB(-2)
-0.265
D.LOIL
-0.0707
D.LGDP
0.2426
cons
0.1047
Source: Research Findings

Prob>|z|

D.LDNO
0.000
Coefficient

Prob>|z|

0.198
0.007
0.002
0.069
0.070
0.114
0.013

-0.1258
0.0445
0.1627
-0.5507
0.2227
0.8471
0.0495

0.311
0.719
0.649
0.126
0.021
0.025
0.635

The same is true when instead of controlling for GDP, we convert our
variables to those that are about GDP. That is when as for monetary policy,
we use the logarithm of MB/GDP, and as for fiscal policy, we use the
logarithm of DNO/GDP. Again, the variables have a unit root, but they are not
cointegrated. Therefore, we can use the VAR model approach. One can find
the results in the appendix.
So in this study, the hypothesis of fiscal dominance could not be rejected.
Nevertheless, the variance decomposition did not represent a very high impact
of fiscal policy toward monetary policy. A researcher familiar with
government budget data, however, knows that this data cannot reveal different
kinds of policies that the government can make, so that dominate the monetary
policy. Off-budget data are of crucial importance and if they are accounted
for, perhaps the result could indicate a higher fiscal dominance. But until a
clean data of that kind would be published, our result could only rely on formal
budget data only.
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5 Conclusion
In this paper, we dealt with fiscal dominance, which is a situation in which the
fiscal authority sets its expenditure and taxes without regard to any
requirement of intertemporal budget balance.
We explained two facts in the economy of Iran. First, the existence of oil
export revenue for the government, which both has a large share of total export
in this country and a considerable share of government revenue. We argued
that when there is oil dominance, the probability of fiscal dominance is also
higher. Second, we pointed on the fact that while borrowing from the Central
Bank has been illegal since 2000; the government is still borrowing from the
Central Bank with the banking system as an intermediate. The government is
borrowing from the banking system, and as these debts are not being repaid
or perhaps are forced on banks with low-interest rates, they can distort banks’
balance sheet. Then banks would need to borrow from the central bank. That
is why, as government debt to the Central Bank has been declined, the banking
system’s debt has been raised.
These facts and some important results in previous studies in the literature
makes us suspect fiscal dominance in Iran. Therefore, after a careful review
of the literature, we arrived at a more relevant method to examine the
hypothesis of fiscal dominance in Iran.
Using a VAR model, our results indicate that the existence of fiscal
dominance cannot be rejected even though we did not find evidence of a high
fiscal dominance. We argued that using the off-budget data could alter our
result in this regard significantly.
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Appendix 1. Autoregressive estimation for the 3rd model.
Table 7
Vector Autoregression Results: 3rd Model
Equation
D.LMBG
Prob. > Chi2
0.00
Explanatory
coefficient
variable
D.LDNOG(-1)
-0.0148
D.LDNOG(-2)
0.1981
D.LMBG(-1)
0.3739
D.LMBG(-2)
-0.0122
D.LOIL
-0.2063
cons
0.0349
Source: Research Findings

Prob>|z|

D.LDNOG
0.05
Coefficient

Prob>|z|

0.835
0.000
0.001
0.916
0.000
0.028

-0.1897
-0.0444
0.0260
-0.2119
0.2089
0.0783

0.207
0.783
0.915
0.385
0.006
0.020
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Appendix 2. IRFs
Appendix 2. IRFs
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Controlling the business cycle and minimizing the inflation gap are considered as two
major goals for monetary policy. Hence, the policymaker will be able to make more
decisive decisions with an awareness of the dynamic relationship and causal relationship
between these two variables. Accordingly, the present study uses a discrete and
continuous wavelet transform to provide a new understanding of the relationship between
these two variables in Iran's economy during the years 1990:2 – 2017:1. According to the
results of the research, in the short-run (less than one year), the causal relationship has
been bidirectional and procyclical. In the medium run (1 to 4 years), the causal
relationship is countercyclical and from the inflation gap to the business cycle. In the long
run (4 to 8 years), the business cycle is leading, and the two variables are in phase.
Besides, the relationship between variables is highly unstable over time and depends on
different scales. Therefore, inflation in Iran's economy is not merely a monetary
phenomenon, and in the medium-term is affected by changes in the real sector. According
to the results of the research, for the output and the inflation to be stable, it is
recommended that the policymaker take both goals simultaneously.
Keywords: Business Cycle, Inflation Gap, Wavelet Transform, Monetary Policy.
JEL Classification: C22, E31, E32.

1 Introduction
The analysis of the relationship between the business cycle and inflation gap,
defined as the difference between inflation and trend of inflation, is one of the
important issues of the macroeconomics. This relationship has a fundamental
role in monetary policy and its related objectives. Therefore, the study of the
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relationship between the business cycle and inflation gap has been the subject
of various studies.
The priority of putting output smoothing or inflation is still a major concern
for economies such as Iran. Because monetary policy is based on discretion
and does not follow a specific monetary rule. Empirical studies (e.g.,
Taghinezhadomran and Bahman, 2012) also show that monetary
policymakers in Iran's economy did not consider both the goals of controlling
business cycles and minimizing the inflation gap at the same time. Hence,
knowing the dynamic relationship between these two variables helps the
monetary policymaker to select the target variable correctly. Despite the
widespread literature on this subject, the relation between these two important
variables is controversial and does not reveal a single analysis. Since related
studies have used traditional econometric methods, there seems to be a lack of
consensus on disability due to conventional econometric methods. More
precisely, previous studies have had a serious constraint by ignoring the
relationship between variables in different scales and changing it over time.
In this regard, the present study attempts to investigate the relationship
between the business cycle and inflation gap in the frequency domain and the
time-frequency domain. For this purpose, the seasonal data during the years
1990 - 2017 and the discrete and continuous wavelet transform tool have been
used. Investigating the causal dynamic relationship and its changes over time
in terms of intensity and direction, as well as short-term, short-run, medium,
and long-run analysis of variables distinguishes the present study from similar
studies. The research is organized as follows:
In the second part, theoretical foundations related to research and previous
studies are reviewed. At the beginning of the third section, the foundations of
wavelet theory are reviewed. Then, the difference in wavelet analysis with the
conventional econometric tool is described. Finally, continuous wavelet
transforms, and discrete wavelet transformation tools are described. Analysis
of results using this tool is the fourth part of the paper. Conclusions and policy
proposals presented in the final section.

2 Literature Review
As previously stated, the purpose of this study is to investigate the dynamic
relationship between the business cycle and inflation gap in Iran's economy.
In this regard, the present section is dedicated to reviewing related theories
and studies. First, the theoretical history of the relationship of variables is
expressed. Then, a review of related empirical studies is presented.
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2.1 Theoretical Foundations
Given the theoretical support and empirical techniques employed, the
interpretation of the relationship between output gap and inflation (as
representatives of the activities of the real sector and a nominal variable) has
evolved. In the economics literature, the first analysis of these variables is
attributed to Phillips (1958). He showed, with a simple statistical relation
known as the Phillips curve, that nominal wages and unemployment rates in
the United Kingdom in the short run have a stable and inverse relationship.
This curve could explain a wide range of theories of inflation (such as demand
and cost-push). The convincing logic of Philips curves on the impossibility of
zero unemployment and price stability has added to the attractiveness of
economists and policymakers. The Phillips curve, with changes from
unemployment - wage changes to unemployment - changes in prices were
used for policy purposes. The unemployment gap is used to illustrate the view
that economic fluctuations are the result of supply and demand shocks.
Mainly, according to Okun's law (1962), instead of the unemployment gap,
the output gap is used as the index of demand pressure in the Phillips curve
analysis (Claus, 2000). The relationship and the stable trade-off between the
real sector and the inflation based on the Philips curve collapsed in the late
1960s and early 1970s, and the revealed facts did not support it. One of the
most significant empirical evidence in this regard is the phenomenon of the
US stagflation caused by 1974-1973 and 1979-1978 oil shocks. From a
theoretical point of view, the Philips curve was also criticized. Also, from a
theoretical point of view, the Philips curve was criticized. In particular, Phelps
(1967) and Friedman (1968) argued that the idea that nominal variables (such
as inflation) lead to permanent changes in real variables (such as output) is
irrational. According to the theory of adaptive expectations, the trade-off
between output and inflation is temporary, and the behavior of true variables,
in the long run, is determined by the real variables (Romer, 2012).
Following the revolution of rational expectations in macroeconomic
theories, the relationship between the real sector and inflation was
theoretically evolved.
Indeed, Lucas's (1976) famous critique discredited the trade-off between
output and inflation in the short term. Because, in his view, the expectations
of economic agents about future inflation are formed correctly.
Structural models were subsequently developed, and the New Keynesian
Phillips Curve (NKPC) became the main foundation for inflation–output gap
analysis. These models are micro-founded and consider sticky prices and
purely forward-looking inflation expectations. Variants of the NKPC depend
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on the choice of price-setting models and the measure of real marginal costs.
For example, Roberts (1995) considered that the aggregate real marginal cost
is proportional to the output gap measured using detrending techniques
(Tiwari et al. 2014).
In addition to what is mentioned, should be considered that the deviation
of inflation from its long-run trend affects the state of the output. On the one
hand, rising prices positively affect the supply of goods and services. So, it is
expected that output will increase in the aftermath of rising prices. On the
other hand, since the continual change in the inflation gap is one of the main
sources of instability in macroeconomics, it is accompanied by a dampening
of the investment climate by reducing the volume of economic activity and
recession.
On the other hand, since the continual change in the inflation gap is one of
the main sources of macroeconomic instability, it can lead to a decline in the
volume of economic activity and a recession by distorting the investment
outlook. The importance of business cycles and the fluctuation of inflation
from a policy perspective can also be considered.
The importance of business cycles and the inflation gap can be seen from
a policy perspective. Because reducing these two variables, according to the
monetary rule of Taylor, is a fundamental goal for monetary policy. In other
words, in monetary literature, it has been claimed that macroeconomic
stability could be achieved if output and inflation were stabilized around their
long-run trend. Nevertheless, in economies where monetary policy is mainly
driven by discretion, these two goals are not pursued at the same time. For
example, empirical studies have shown that monetary authorities in Iran's
economy only care about output deviations. If there is an in-phase causal
relationship from the business cycle to the inflation gap, one can expect that
inflation will also be controlled after stabilizing output. But if this relationship
does not stabilize or change the phase of causality over time, achieving
macroeconomic stability will be challenging.

2.2 Empirical Studies
In examining the relationship between the business cycle and inflation gap,
the first issue is to separate the trend from the time component of the time
series to calculate the two variables. This process is possible using different
filters in econometrics. Mojab and Barakchian (2014) show that the
identification of expansion and recession is not sensitive to the statistical
method. Nevertheless, they state that the depth of the distance between the
cyclical component and the trend is sensitive to the statistical method. Hence,
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the requirements related to the separation of time series and choose the
appropriate method is particularly important. In the present study, the Hodrick
– Prescott filter has been used to follow related studies (e.g., Özer and Özata,
2016; Tiwari et al., 2014; Taghinezhadomran and Bahman, 2012).
To estimate the relationship between the business cycle and inflation gap
in the form of a Phillips curve, in the related research mainly the generalized
method of moments has been used. For example, in the research of Jondeau
and Bihan (2005), the generalized method of moments (GMM) approach has
been used to estimate the Philips curve for some European countries and the
United States. They say that considering three lag, the dynamics between the
output gap and inflation can be better explained. In the studies of the Iranian
economy, the generalized method of moments approach has been used. For
example, Erfani et al. (2016) estimated the Hybrid New Keynesian Phillips
Curve for Economy of Iran during 1971-2008 using the generalized method
of moments approach. The results show that the output gap has a positive and
significant effect on inflation. Besides, the coefficients of the expected
inflation and lagged inflation variables are statistically significant, which
indicate that firms look forward and backward in setting prices, but the
coefficient of expected inflation variable is higher than that of lagged inflation,
means that firms pay more attention to the expected inflation in setting current
prices. The evaluation tests indicate the accuracy and reliability of models.
The generalized method of moments approach has limitations despite its
widespread use. The dependence of the results on the instruments and the
stationary of the variables are the most important of them. Besides, it is
possible to create an endogeneity problem by estimating a single equation.
The Vector Autoregressive (VAR) method has also been used in previous
studies. For example, Özer and Özata (2016) concluded that there was an
inverse causal relationship in the Turkish economy from the output gap to
inflation. Mehnatfar Mikaeelee (2013) have shown that in Iran's economy, the
inflation shock in the short run negatively affects the business cycle. In the
long run, the shock of inflation has a positive effect.
Using spectral methods and analyzing the causal relationship in the
frequency domain with related instruments (such as wavelet coherence) can
solve the common problems of estimating single-equation methods1. Hence,
these methods are more appropriate to examine the dynamics between
macroeconomic variables. Recently, these methods have been used in studies
that relate to the business cycle and the output gap. For example,
1

For more details see Ramsey et al. (2010).
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Assenmacher-Wesche and Gerlach (2007) show that the output - inflation gap
is only related to high frequencies. In another study, Tiwari et al. (2014) have
used the wavelet transform to analyze the relationship between output –
inflation gap. The results of this study have shown that in the short and
medium run, there is an inverse causal relationship between the output gap
and inflation. By reviewing previous studies, the method used in this study
and the resulting implications of it is introduced as a contribution for studies
of Iran's economy.

3 Methodology
This paper proposes a novel wavelet analysis to revisit the relationship
between output – inflation gap in Iran. Wavelet analysis is greatly distinctive
from most conventional mathematical methods such as time-domain methods
(correlation analysis and Granger causality, etc.), which cannot identify shortrun and long-run relationships between time series, and frequency domain
methods (Fourier analysis, etc.), which cannot reveal how such relationships
change over time. It allows us to expand time series into a time-frequency
space in which the local correlation and the casual relationship can be read off
in a highly intuitive way. Therefore, it is very suitable for assessing
simultaneously whether the relationship varies across frequencies and
evolves. Also, wavelet analysis has a significant advantage over the wellknown Fourier analysis, especially when the time series under study are nonstationary or locally stationary (Jiang et al., 2015).

3.1 Continuous Wavelet Transform
As in previous studies (Torrence and Compo, 1998 and Grinsted et al., 2004),
our wavelet method involves feature extraction and multi-resolution analysis
whereby wavelets are defined as
𝜓

,

𝑡

√

𝜓

(1)

Wavelets are assumed to be the square-integrable function, i.e., 𝜓 . ∈
𝐿 ℝ . In Eq. (1), 1⁄√𝑠 refers to the normalization factor ensuring the unit
variance of the wavelet, 𝜓 ,
1. 𝑢 is the location parameter providing
the exact position of the wavelet. 𝑠 is the scale dilatation parameter of the
wavelet and defines how the wavelet is stretched. Accordingly, the larger scale
implies more stretched wavelet, which is appropriate for the detection of lower
frequencies.
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The Morlet wavelet is a complex or analytic wavelet within a Gaussian
envelope with good time-frequency localization. Formally, the Morlet’
wavelet is given by
𝜓

𝑡

/

𝑒

/

𝑒

(2)

Where 𝜔 is the central frequency of the wavelet. Following Grinsted et
al. (2004), Rua and Nunes (2009), and Baruník et al. (2011), we also set 𝜔
6. This choice of value for 𝜔 enables a good balance between time and
frequency localization. The Morlet wavelet is centered at the point 0, 𝑤 /2𝜋
in the time-frequency domain (Aguiar-Conraria et al., 2008).
According to Aguiar-Conraria et al. (2008), one particularity of the
applications of wavelets to economics is the almost exclusive uses of the
discrete wavelet transform. This obsession is difficult to understand because
sometimes the same type of analysis could be done more easily and
straightforwardly using the continuous wavelet transform. Following, Rua and
Nunes (2009) the continuous wavelet transform is given by
𝑊 𝑢, 𝑠

𝑥 𝑡

√

𝜓

𝑑𝑡

(3)

Specifically, 𝑊 𝑢, 𝑠 is obtained by projecting the specific wavelet 𝜓 .
on the selected time series. The major merit of the continuous wavelet
transform is the aptitude to decompose and then consequently reconstruct the
function 𝑥 𝑡 ∈ 𝐿 ℝ such as
𝑥 𝑡

𝑊 𝑢, 𝑠 𝜓

,

𝑡 𝑑𝑢

,

𝑠

0

(4)

It is worth noting that the main feature of the wavelet transform is the
energy preservation of the selected time series. This property is employed here
for the power spectrum analysis, which specifies the variance as follows
(Hathroubi and Aloui, 2016):
‖𝑥‖

|𝑊 𝑢, 𝑠 |𝑑𝑢

(5)

3.1.1 The Wavelet Coherence
According to the Fourier spectral approaches, the wavelet coherence (WTC)
can be defined as the ratio of the cross-spectrum to the product of the spectrum
of each series and can be treated as the local correlation both in time and
frequency between two time series. At the same time, the wavelet coherency
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can be defined as the ratio of the cross-spectrum to the product of the spectrum
of each series (Aguiar-Conraria et al., 2008). Following Torrence and Webster
(1998), we define the WTC of two time series as:
,

𝑅 𝑠

|

, |

,

(6)

Where S is a smoothing operator. Based on the work of Aguiar-Conraria
and Soares (2011a), we focus on the wavelet coherency instead of the wavelet
cross-spectrum because the wavelet coherency presents the advantage of
normalization by the power spectrum of the two time series (Tiwari et al.,
2014).
3.1.2 The Cross Wavelet Phase Angle
Since the wavelet squared coherence is between zero and one, negative and
positive correlations cannot be recognized. To solve this problem, the phase
difference is used. The phase difference provides useful information on the
causal relationship by lead-lag interactions. This value for the two time series
x and y is:

x , y

 T W nxy  
 ,withx , y    ,  
 tan 
 R W nxy  


1

(7)

where ℑ and ℜ are the imaginary and real parts of the smoothed cross-wavelet
transform, respectively. In the present study, the values x , y are interpreted in
terms of angular arrows. The phase difference analysis is depicted in Fig. 1.

Figure 1. Phase-Differences and Their Interpretation.
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Source: Rösch and Schmidbauer (2016)

A phase-difference of zero indicates that the time series move together at
the specified time-frequency; if𝜙 , ∈ 0, , then the series move in phase,
but the time series x leads y; if 𝜙

,

∈

, 0 , then it is y that is leading; a

phase-difference of  (or -) indicates an anti-phase relation; if 𝜙
then y is leading. Time series x is leading if 𝜙
Conraria and Soares, 2011b).

,

∈

,

,

∈

, ,

(Aguiar-

3.2 Discrete Wavelet Transform
Time series decomposition can be adjusted from a continuous wavelet
transform with location and time parameters to conversion with a finer number
of time scales with a different number of wavelet coefficients in each scale. It
is a discrete wavelet transform.
There are two types of wavelets defined on different normalization rules:
father wavelets  and mother wavelets  . The father wavelet integrates to
1, and the mother wavelet integrates to 0:

  (t )dt  1
 (t )dt  0

(8)
(9)

Roughly speaking, the father wavelets are good at representing the smooth
and low-frequency parts of a signal, and the mother wavelets are useful in
describing the detail and high-frequency components. Thus, they are used in
pairs within a family of wavelet functions, with father wavelets used for the
trend components and the mother wavelets for all the deviations from the
trend.
Any function f(x) in L2(R) to be represented by a wavelet analysis can be
built up as a sequence of projections onto father and mother wavelets
generated from  and  through scaling and translation as follows:
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 j , k (t )  2
 j , k (t )  2

j

j

2

2

 (2  j t  k )

(10)

 (2  j t  k )

(11)

The wavelet representation of the signal or function f(x) in L2(R) is given
as:








k 1

k 1

k 1

k 1

f (x )   A j ,k  j ,k (x )   d j ,k  j ,k (x )   d j 1,k  j 1, k (x )     d 1,k  1,k (x )

(12)

Where j is the number of multi-resolution components, and k ranges from
1 to the number of coefficients in the specified component. The coefficients
nts given by the wavelet transform coefficie are d 1,k ,…, d j 1, k , d j ,k , A j ,k
the projections

A j ,k    j ,k ( x )f ( x )dx
d j ,k   j ,k ( x )f (x )dx

, for j=1, 2,…, J.

(13)
(14)

The functions are called the smooth signal and the detail signals,
respectively, which constitute a decomposition of a signal into orthogonal
components at different scales. Similarly to the wavelet representation of a
signal in L2(R), a signal f(x) can now be expressed in terms of these signals:

f (x )  AJ (x )  D J (x )  DJ 1 (x )  ...  D1 (x )

(15)

As each term in equation (15) represent components of the signal f(x) at
different resolutions, it is called a multi-resolution decomposition.
The coarsest scale signal AJ (x ) represents a coarse-scale smooth
approximation to the signal. Adding the detail signal D J (x ) gives a scale 2J1

approximation to the signal, AJ 1 (x ) , which is a refinement of the coarsest

approximation AJ (x ) . Further refinement can sequentially be obtained as:
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(16)

The collection A J , A J 1 , A J  2 ,..., A1 provides a set of multi-resolution
approximations of f(x) (Atkins and Sum, 2003).

4 Results
4.1 Data

In this study, to obtain the business cycle, the cycle component of GDP1 was
separated using the Hodrick-Prescott filter. Since the inflation targeting in
Iran's economy is not officially implemented by the Central Bank (Komijani
et al., 2014), It is assumed that the monetary policy intends to stabilize
inflation over its long-run trend. Therefore, Hodrick-Prescott's filter has been
used to estimate the inflation gap.
In the following, the relationship between variables is analyzed using
wavelet covariance, wavelet correlation, wavelet cross-correlation, and
wavelet coherence.

Figure 2. Wavelet Covariance Business Cycle and Inflation Gap.

1

Without oil and seasonally adjusted; 1383=100
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4.2 Discrete Wavelet Analysis Results
Based on the methodology section, business cycles and inflation gap have
been decomposed to 5 levels using maximal overlap discrete wavelet
transform (MODWT) and D4 filter (which is a family of Daubechies
wavelets). The first to fifth levels are related to time scales of 2 to 4 seasons,
4 to 8 seasons, 8 to 16 seasons, 16 to 32 seasons, and more than 32 seasons.
The first level shows the short-run scale. The medium run scale has been
achieved by the second and third levels of decomposition. The fourth and fifth
levels show long run and very long run scales.
Figures (2) and (3) show wavelet covariance and wavelet correlation
between business cycles and inflation gap.
The wavelet covariance shows how the two variables are related to each
other. According to the coefficient obtained for wavelet covariance, there is
no relationship between the business cycle and the inflation gap in the short
run. But, in the medium run and very long run, they are inversely related. In
the long run, these two variables are positively related. Since covariance does
not provide information about the intensity of the relationship between
variables, in Fig. 3, the wavelet correlation coefficient is presented to examine
the magnitude of the association of each series.

Figure 3. Wavelet Correlation between the Business Cycle and Inflation Gap

The correlation coefficient on different scales indicates the variability of
the intensity of the relationship between variables in different time scales. In
the short run, the business cycle and the inflation gap do not correlate. By
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increasing the time scale, the variables are associated with each other. So, in
the very long run scale, the correlation is intense and negative.
Using wavelet cross-correlation in positive and negative lags, we can judge
the causal relationship by understanding the lead-lag analysis. With this
introduction, for each time scale, the correlation between the business cycle
and inflation gap with 36 positive lag (half right in each level) and 36 lag (halfleft in each level) are presented in Fig. 4.

Figure 4. Wavelet Cross-Correlation between the Business Cycle and Inflation Gap.

For each level, if the correlation of the positive (negative) lags of the
business cycle with the current values of the inflation gap has a significant
difference with zero, the figure is skewed to the right (left). In this case, the
business cycle (inflation gap) is considered to be the leading variable, and the
inflation gap (business cycle) is lagging. In other words, there is bidirectional
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causality from the business cycle (inflation gap) to the inflation gap (business
cycle). If in both sides, the wavelet cross-correlation has a significant
difference with zero, there are two-directional causalities between the
variables.
According to Fig. 4, at first to third levels, the cross-correlation coefficient
is low in all lags. Therefore, on scales of less than 16 chapters, cannot detect
the causality relationship between business cycles and the inflation gap. At the
fourth level of decomposition, the figure is drawn to the right, and there is a
significant correlation between some business cycle lags and the inflation gap.
At the fifth to the sixth level of decomposition, the business cycle is leading.
At the very long run scale, there is a two-directional causality between the
business cycle and the inflation gap. By the way, it should be noted that the
sign and intensity of the causal relationship are very unsteady, and there is no
stable cyclic movement between the variables.

4.3 Continues Wavelet Analysis Results
Regarding the widespread variation in correlation coefficients in Figures (2)
to (4), the continuous wavelet transform has been used for analysis in the timefrequency domain. For this purpose, the wavelet correlation coefficient has
been used. For this purpose, cross wavelet coherence has been used, and
causal relationship and co-movement between the variables is analyzed. Also,
the continuous wavelet power spectrum is used to analyze their fluctuations
in the time-frequency domain.
Figures (5) and (6) show the wavelet power spectrum for the variables used
in the research. As previously stated, the wavelet power spectrum provides
useful information on the local variance of variables and, consequently, their
fluctuations over time. In these figures, the horizontal axis represents time.
The right vertical axis is the time scale (in terms of the season). The left
vertical axis shows the wavelet power (indicating volatility). By increasing
the time scale, the analysis is carried out over a long run and, conversely, by
reducing it, analyzes the short-term fluctuations. We classify the frequency on
the y-axis into three bands: 0~1-year time scale, 1- to 4-year time scales, and
4- to 8-year time scales, corresponding to short-run, medium-run, and longrun relationships between the business cycle and inflation gap. As the vertical
axis on the right shows, moving from bottom to top, dark colors represent
intense fluctuations and bright colors reflecting small fluctuations in the time
series1. The thick black contours designate the 5% significance level estimated
1

In Fig. 7, these numbers represent the intensity of the wavelet coherence.
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from Monte Carlo simulations using a phase randomized surrogate series. The
thick black contours designate the 5% significance level estimated from
Monte Carlo simulations using a phase randomized1.

Figure 5. The wavelet power spectrums of the business cycle. The horizontal axis
represents time. The vertical axis on the left represents scales (measured by years),
while the vertical axis on the right refers to wavelet power (measured as volatility).
The thin white line is used to specify the edge effect. The thick black contour
represents the 5% significance level against the red noise. Only sections that can be
interpreted are located in a significant area and surrounded by a parabola (to prevent
edge effect). It should be noted that in all areas where fluctuations are small, the
wavelet power has not been significant.

Figure 5 shows that the fluctuations of the business cycle in the short run
and the scales below two years have been low. In these scales, the recession
of 2013 and 2014, which led to a sharp fall in output from its long-run trend,
is obvious. On scales above 12 seasons, the wavelet power is intense and is
within the interpretable area. By analyzing in the time domain, Figure (5)

1

Following Torrence and Compo (1998) and Grinsted et al. (2004), when transforming finitelength time series into wavelets, errors probably occur at both the ends of wavelet power
spectrum and wavelet coherency, as the CWT assumes that the series are cyclical. The method
to avoid the errors is to pad the ends of the series with zeros. However, zero padding will cause
discontinuities at the endpoints, especially as one moves to larger scales (lower frequencies)
and declines in the amplitude (variance) near the edges as more zeroes enter the transform. As
a consequence, due to this type of edge effect, we cannot distinguish inside the COI whether
the decline in lower frequencies is a true decline or an artifact of the zero padding. Therefore,
it must take special attention not to misread the results in the COI.
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indicates the strong fluctuation of output due to oil revenues and subsequent
recession in the period of 2005 - 2014.

Figure 6. The wavelet power spectrums of the inflation gap. The horizontal axis
represents time. The vertical axis on the left represents scales (measured by seasons),
while the vertical axis on the right refers to wavelet correlation. The thin white line is
used to specify the edge effect. The thick black contour represents the 5% significance
level against the red noise. Only sections that can be interpreted are located in a
significant area and surrounded by a parabola (to prevent edge effect). It should be
noted that in all areas where fluctuations are small, the wavelet power has not been
significant.

Figure (6) illustrates one of the most important problems in Iran's
economy. According to Figure 6, the inflation gap has been strongly
fluctuating at all scales. The increasing inflation until mid-1996 has caused
the wavelet power to be intense and significant at almost all frequencies. From
2006 to the end of the period that can be interpreted, the wavelet's power for
inflation is very high in the medium and long term. It can be attributed to
widespread monetary expansion in the ninth and tenth governments that
reflected in inflation. It can be attributed to widespread monetary expansion
in the ninth and tenth governments, which led to the volatility of inflation.
Comparing Figures (5) and (6), it was found that business cycles and
inflation fluctuations experienced intense fluctuations at all scales. However,
the fluctuation of the inflation gap was much wider.
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Figure 7. The wavelet coherence and phase difference between the business cycle and
inflation gap. The horizontal axis represents time. The vertical axis on the left
represents scales (measured by years), while the vertical axis on the right refers to
wavelet power (measured as volatility). The thin white line is used to specify the edge
effect. The thick black contour represents the 5% significance level against the red
noise. Only sections that can be interpreted are located in a significant area and
surrounded by a parabola (to prevent edge effect). It should be noted that in all areas
where fluctuations are small, the wavelet power has not been significant. Arrows
pointing to other directions mean lags or leads between them. For example, arrows
pointing straight up mean that business cycle leads inflation gap by one-quarter of the
corresponding scale or lags behind inflation gap by three-quarters of the
corresponding scale. It is noteworthy that phase differences can also be suggestive of
causality between the business cycle and inflation gap.

A wavelet power spectrum is a suitable tool for analyzing time series
fluctuations but does not provide any information about co-movement and
causal relationship. Accordingly, using wavelet coherence and phase
differences, the dynamics of the relationship between the business cycle and
the inflation gap have been analyzed. In Fig. 7, the left and right vertical axes
represent the frequency (in seasons) and the wavelet correlation coefficient,
respectively. The dark (bright) color expresses the maximum (minimum)
correlation coefficient, i.e., one (zero). The direction of the angled arrows in
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Fig. 7 represents the leading variable and are interpreted as in Fig. 11. In the
present study, to convert time series and analyzes to be possible in the timefrequency domain, the Morlet wavelet is used at constant frequency 6.
In the 0 to 1-year time scale (short run), a strong correlation is evident in
Fig. 7. However, the leading variable, the intensity of correlation, and the comovement of two time series vary in this interval. According to the figure, at
the scales less than two seasons, the business cycle is a leading variable. But,
at the 2 to 4 seasons, the business cycle is only leading in the intervals 1991:4
– 1992:4 and 2015: 1 - 2015: 2. In Other significant areas, inflation gap is
leading. Therefore, there is no anti- phase co-movement between variables at
the short-run scale.
At the medium run, the inflation gap is leading. In the intervals, 2007 2009, the variables are in phases and the intervals between 1995 - 1999 and
2007 - 2014, tare anti-phase. The effect of the inflation gap in the second
period was more intense and delayed.
At the more than four years scales, there is a stable, direct, and severe
relationship between the business cycle and the inflation gap during 20072010. In this period, the business cycle is leading. So, in the long run, with the
increase (decrease) in the output gap, the inflation gap increases (decreases).
At the more than four years scales, continuous wavelet transform does not
show a specific relationship. This result could be due to a shortage of data.
However, the discrete wavelet transform showed two directional causalities
between the business cycles and the inflation gap with a numerous change in
the coefficient.
According to the results, at the scales less than two and between 20 and 26
seasons, business cycles directly and significantly affect the inflation gap. At
the 6 to 10 scales, the inflation gap is leading, and the time series are antiphase.
The information in Fig. Seven is summarized in Table (1).

1

Business cycles and inflation fluctuations are considered as the time series x and the time
series y.
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Table 1
The dynamics of the causal relationship between the business cycle and the
inflation gap
Countercyclical Causality

Procyclical Causality

Inflation gap is
leading

The
business
cycle is
leading

Inflation gap is
leading

-

-

-

-

-

-

-

1997:2 – 2000:1
(correlation=
0.85)
2007:2 – 2009:2
(correlation=
0.75)
2007:2 – 2010:1
(correlation=
0.8)

Causality

The
business
cycle is leading
2004:4 – 2011:2
(correlation=
0.95)
1992:1 – 1992:3
(correlation=
0.8)
2015:2 – 2015:3
(correlation=
0.85)
-

1994:3 –
1997:4
2007:3 –
2015:1
(correlation=
0.9)

-

-

-

-

-

-

2007:4 – 2011:2
(correlation=
0.8)

Time Scale
0 to 2
seasons

2 to 4
seasons

Short run
(less
than
1
year)

4 to 6
seasons

6 to 16
seasons

Medium
run (1 to
4 years)

Long run
(1 to 4 years)

Source: Research findings

5 Conclusions and Policy Implications
The business cycle and the inflation gap are two important variables in
macroeconomics their smoothing of which is an important target for monetary
policy. Empirical studies relied on traditional methods. It was not possible to
examine the relationship between the variables in different scales and their
changes over time. Besides, the results of the studies are different. To
overcome this problem, the present paper studies the wavelet transform tool
to investigate the dynamics of the relationship between the business cycle and
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the inflation gap in Iran's economy during 1990:2 – 2016:1. The wavelet crosscorrelation showed that in the long run (scale 4 to 8), the business cycle is a
leading variable. At the scale greater than eight-year scale, there is a twodirectional causal relationship between the variables. An analysis of the
wavelet coherence space indicated that there was a strong correlation between
the business cycle and the inflation gap in the short-run (less than one year).
At this scale, the casual relationship is highly unstable. In the medium run,
although the inflation gap is leading, phase difference and the intensity of the
relationship is stable. The discrete and continuous wavelet transform showed
that in the long run, the business cycle is leading and directly affects the
inflation gap. This result is consistent with the study of Erfani et al. (2016).
But it does not endorse the results of Mehnatfar and and Mikaeelee (2013).
Using different tools and considering the two-directional causal relationships
between variables are the most important causes of this difference. Also, to
provide an applied policy implication, in the present study, the inflation gap
has been used instead of inflation. Compared to the research by Tiwari et al.
(2014), the results are similar, except for the long run. With attention to the
results, the following policy is suggested:
 The monetary policymaker can forecast the inflation gap in the short-run
(less than six seasons) and long-run by using business cycle changes and
take the appropriate actions. The result shows that at these two scales,
inflation is not merely a monetary phenomenon, and changes in the real
sector affect it. Therefore, to control inflation in the long run, it is not
desirable to give excessive weight to monetary policy.
 If monetary policy only seeks to minimize the inflation gap, in the medium
run output will be diverted from its potential trend and instability in the
real sector will occur. As discrete wavelet analysis showed, there is a twodirectional and very unstable causal relationship at the more than eight
years; it is not expected that the inflation gap would be reduced by
minimizing output gaps. Therefore, for the stability of output and
inflation, it is recommended that the policymaker take both goals
simultaneously.

6 References
Aguiar-Conraria, L. A., & Soares, M. J. (2011b). The Continuous Wavelet
Transforms: A Primer. NIPE Working Paper, 16, 1-43.
Aguiar-Conraria, L., & Soares, M. J. (2011a). Oil and the Macroeconomy: Using
Wavelets to Analyze Old Issues. Empirical Economics, 40(3), 645-655.

Analysis of the Relationship between the Business Cycle and Inflation Gap …

421

Aguiar-Conraria, L., Azevedo, N., & Soares, M. J. (2008). Using Wavelets to
Decompose the Time-Frequency Effects of Monetary Policy. Physica A:
Statistical Mechanics and its Applications, 387, 2863–2878.
Assenmacher-Wesche, K. & Gerlach, S. (2007). Money at Low Frequencies. Journal
of the European Economic Association, 5, 534–542.
Atkins, F., & Sun, Z. (2003). Using Wavelets to Uncover the Fisher Effect. Discussion
Paper 2003-09.
Baruník, J., Vácha, L., & Krištoufek, L. (2011). Comovement of Central European
Stock Markets Using Wavelet Coherence: Evidence from High-Frequency Data
(No. 22/2011). IES Working Paper.
Claus, I. (2000). Is the Output Gap a Useful Indicator of Inflation? Reserve Bank of
New Zealand Discussion Paper No. DP2000/05.
Erfani, A. R., Samiei, N. & Sadeghi, F. (2016). Estimating the Hybrid New Keynesian
Phillips Curve for Economy of Iran. The Economic Research, 16(1), 95-119 (In
Persian).
Friedman, M. (1968). The Role of Monetary Policy. American Economic Review, 58,
1–17.
Grinsted, A., Moore, J. C., & Jevrejeva, S. (2004). Application of the Cross Wavelet
Transform and Wavelet Coherence to Geophysical Time Series. Nonlinear
Processes in Geophysics, 11(5/6), 561-566.
Hathroubi, S., & Aloui, C. (2016). On Interactions between Remittance Outflows and
Saudi Arabian Macroeconomy: New Evidence from Wavelets. Economic
Modelling, 59, 32-45.
Jiang, C., Chang, T., & Li, X. L. (2015). Money Growth and Inflation in China: New
Evidence from Wavelet Analysis. International Review of Economics & Finance,
35, 249-261.
Jondeau, E., & Le Bihan, H. (2005). Testing for the New Keynesian Phillips Curve.
Additional International Evidence. Economic Modelling. 22, 521–550.
Komijani, A., Khalili Araghi, S., Abasi Nezhad, H., & Tavakolian, H. (2014). Implicit
Inflation Target, Asymmetric Behavior, and Recognition Lags by Monetary
Authorities in Iran. Journal of Applied Economics Studies in Iran, 3(9), 1-23.
Lucas, R. (1976). Econometric Policy Evaluation: A Critique. Carnegie-Rochester
Conference Series on Public Policy, 1, 19-46.
Mehnatfar, Y. & Mikaeelee, V. (2013). The Evaluation of the Relationship between
Inflation and Production Gap in Iran. Quarterly Journal of Fiscal and Economic
Policies, 1(3), 97-116 (In Persian).
Okun, A. (1962). Potential GNP: Its Measurement and Significance. American
Statistical Association, Proceeding of the Business and Economics Statistics
Section, Alexandria, VA: American Statistical Association, 98- 104.
Özer, M. & Özata, E. (2016). The Causal Analysis of the Relationship between
Inflation and Output Gap in Turkey. International Journal of Humanities and
Social Science Invention, 5(11), 28-34.

422

Money and Economy, Vol. 13, No. 3, Summer 2018

Phelps, E.S. (1967). Phillips Curves, Expectations of Inflation, and Optimal
Unemployment over Time. Economica, 34, 254–281.
Phillips, A. W. (1958). The Relation between Unemployment and the Rate of Change
of Money Wage Rates in the United Kingdom, 1861–1957 1. Economica,
25(100), 283-299.
Ramsey, J. B., Gallegati, M., Gallegati, M., & Semmler, W. (2010). Instrumental
Variables and Wavelet Decompositions. Economic Modelling, 27(6), 1498-1513.
Roberts, J. M. (1995). New Keynesian Economics and the Phillips Curve. Journal of
Money, Credit and Banking, 27(4), 975-984.
Romer, D. (2012). Advanced Macroeconomics, McGraw-Hill, (4th Edition).
Rösch, A., & Schmidbauer, H. (2016). Waveletcomp 1.1: A Guided Tour through
the R Package. URL: http://www. hsstat.
com/projects/WaveletComp/WaveletComp_guided_tour.pdf.
Rua, A., & Nunes, L. C. (2009). International Comovement of Stock Market Returns:
A Wavelet Analysis. Journal of Empirical Finance, 16(4), 632-639.
Taghinezhadomran, V. & Bahman. M. (2012). = Extended Taylor Rule: Empirical
Evidence from Iran 1979-2008. Journal of Economic Modeling Research, 3(9),
1-19 (In Persian).
Tiwari, A. K., Oros, C., & Albulescu, C. T. (2014). Revisiting the Inflation – Output
Gap Relationship for France Using a Wavelet Transform Approach. Economic
Modelling, 37, 464–475.
Torrence, C., & Webster, P. J. (1998). The Annual Cycle of Persistence in the El
Nño/Southern Oscillation. Quarterly Journal of the Royal Meteorological
Society, 124(550), 1985-2004.
Torrence, C., Compo, G. P. (1998). A Practical Guide to Wavelet Analysis. Bulletin
of the American Meteorological Society, 79, 605–618.

Journal of Money and Economy
Vol. 13, No. 3, Summer 2018
pp. 401-422

ﺗﺤﻠﯿﻞ راﺑﻄﻪی ﻣﯿﺎن ادوار ﺗﺠﺎری و ﺷﮑﺎف ﺗﻮرم در ﺣﻮزه
زﻣﺎن⁃ﻓﺮﮐﺎﻧﺲ
ﺻﺎﻟﺢ ﻃﺎﻫﺮی ﺑﺎزﺧﺎﻧﻪ
ﻣﺤﻤﺪﺗﻘﯽ ﮔﯿﻠﮏ ﺣﮑﯿﻢآﺑﺎدی
*

ﺗﺎرﯾﺦ درﯾﺎﻓﺖ۱۳۹۷/۷/۱۸ :

‡

ﻣﺤﻤﺪﻋﻠﯽ اﺣﺴﺎﻧﯽ
اﺳﺪاﻟﻠﻪ ﻓﺮزﯾﻦوش

†

§

ﺗﺎرﯾﺦ ﭘﺬﯾﺮش۲۰۱۹/۹/۱ :

ﮐﻨﺘﺮل ادوار ﺗﺠﺎری و ﺑﻪ ﺣﺪاﻗﻞ رﺳﺎﻧﯿﺪن ﺷﮑﺎف ﺗﻮرم ،دو ﻫﺪف ﻋﻤﺪه ﺑﺮای ﺳﯿﺎﺳﺖﮔﺬار ﭘﻮﻟﯽ ﺗﻠﻘﯽ
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ﺑﻮد ﺗﺼﻤﯿﻤﺎت ﺳﻨﺠﯿﺪهﺗﺮی اﺗﺨﺎذ ﮐﻨﺪ .ﺑﺮ اﯾﻦ اﺳﺎس ،ﭘﮋوﻫﺶ ﺣﺎﺿﺮ ﻣﯽﮐﻮﺷﺪ ﺑﺎ ﺑﻪ ﮐﺎرﮔﯿﺮی ﺗﺒﺪﯾﻞ
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از  ۰٫۵ﺳﺎل و  ۵ﺗﺎ  ۶٫۵ﺳﺎل ﺑﻪ ﻃﻮر ﻣﺜﺒﺖ و ﺑﺎ ﺷﺪت ﻗﺎﺑﻞ ﺗﻮﺟﻬﯽ ﺑﺮ ﺷﮑﺎف ﺗﻮرم اﺛﺮﮔﺬار اﺳﺖ و ﻣﯽﺗﻮاﻧﺪ
ﺗﻐﯿﯿﺮات ﺗﻮرم را ﺗﻮﺿﯿﺢ دﻫﺪ .اﯾﻦ ارﺗﺒﺎط در ﻣﻘﯿﺎسﻫﺎی ذﮐﺮ ﺷﺪه از ﺳﺎل  ۱۳۸۶ﺑﻪ ﺑﻌﺪ آﻏﺎز ﺷﺪه اﺳﺖ.
در ﻣﯿﺎنﻣﺪت ،دو ﻣﺘﻐﯿﺮ ﻋﻤﺪﺗ ًﺎ راﺑﻄﻪ ﺿﺪادواری ﺑﺎ ﭘﯿﺸﺮوی ﺗﻮرم داﺷﺘﻪاﻧﺪ .در اﻓﻖﻫﺎی ﺑﯿﺶﺗﺮ از ۸
ﺳﺎل ،راﺑﻄﻪ ﻋﻠّﯽ دوﻃﺮﻓﻪ ﻣﯿﺎن ﻣﺘﻐﯿﺮﻫﺎ ﺑﺮﻗﺮار اﺳﺖ .ﻋﻼوه ﺑﺮ اﯾﻦ ،راﺑﻄﻪ ﻣﯿﺎن ﻣﺘﻐﯿﺮﻫﺎ در ﻃﻮل زﻣﺎن
ﺷﺪﯾﺪاً ﻧﺎﭘﺎﯾﺪار ﺑﻮده و ﺑﻪ ﻣﻘﯿﺎسﻫﺎی ﻣﺨﺘﻠﻒ ﺑﺴﺘﮕﯽ دارد.
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در اﯾﻦ ﺗﺤﻘﯿﻖ ﭘﻮﯾﺎﯾﯽ ﻏﯿﺮﺧﻄﯽ ﺗﻮرم ﺑﺎ اﺳﺘﻔﺎده از اﻟﮕﻮﻫﺎی ﺧﻮدرﮔﺮﺳﯿﻮن آﺳﺘﺎﻧﻪ ای ﺑﺮاﺳﺎس ﻣﻔﻬﻮم
ﭘﻮل ﮔﻤﺸﺪه و ﻣﺒﺘﻨﯽ ﺑﺮ داده ﻫﺎی ﻓﺼﻠﯽ ﺑﺎزه زﻣﺎﻧﯽ  ۱۳۶۹:۱ ⁃۱۳۹۵:۴ﺑﺮای اﻗﺘﺼﺎد اﯾﺮان ﻣﻮرد ﺑﺮرﺳﯽ
ﻗﺮار ﮔﺮﻓﺘﻪ اﺳﺖ .ﻧﺘﺎﯾﺞ ﺣﺎﮐﯽ از آن اﺳﺖ ﮐﻪ ﻣﺘﻐﯿﺮﻫﺎی رﺷﺪ ﻧﻘﺪﯾﻨﮕﯽ ﺳﺎده و دﯾﻮﯾﮋﯾﺎ ﺑﻪ ﻋﻨﻮان ﻣﺘﻐﯿﺮ
آﺳﺘﺎﻧﻪ ﺗﻌﯿﯿﻦ ﻣﯽ ﺷﻮد و ﺗﻮرم ﺑﺮاﺳﺎس ﯾﮏ ﻓﺮآﯾﻨﺪ ﺳﻪ رژﯾﻤﯽ ﻧﺴﺒﺖ ﺑﻪ ﺗﻐﯿﯿﺮات رﺷﺪ ﭘﻮل واﮐﻨﺶ ﻧﺸﺎن
ﻣﯽ دﻫﺪ .ﻣﺘﻐﯿﺮﻫﺎی رﺷﺪ ﻧﻘﺪﯾﻨﮕﯽ ﺳﺎده  ،رﺷﺪ ﻧﻘﺪﯾﻨﮕﯽ دﯾﻮﯾﮋﯾﺎ ﺑﺎ ﯾﮏ وﻗﻔﻪ زﻣﺎﻧﯽ و اﻧﺘﻈﺎرات ﺗﻮرﻣﯽ
ﻣﻬﻤﺘﺮﯾﻦ ﻋﻮاﻣﻞ ﻣﺆﺛﺮ ﺑﺮ ﺗﻮرم ﺷﻨﺎﺳﺎﯾﯽ ﺷﺪه اﻧﺪ.در ﻫﺮ دو ﺗﺼﺮﯾﺢ ﺗﻮﻟﯿﺪ ﻧﺎﺧﺎﻟﺺ داﺧﻠﯽ دارای اﺛﺮات
ﺿﺪ ﺗﻮرﻣﯽ اﺳﺖ .ﻧﺮخ ارز ﻧﯿﺰ در ﻫﺮ دو اﻟﮕﻮ در ﺷﺮاﯾﻂ ﺳﯿﺎﺳﺖ ﭘﻮﻟﯽ اﻧﻘﺒﺎﺿﯽ اﺛﺮﻣﺜﺒﺖ و ﻗﻮی ﺗﺮی ﺑﺮ
ﺗﻮرم ﻧﺴﺒﺖ ﺑﻪ ﺳﺎﯾﺮ رژﯾﻢ ﻫﺎ دارد .ﻣﺘﻐﯿﺮ رﺷﺪ ﻧﻘﺪﯾﻨﮕﯽ ﺳﺎده در رژﯾﻢ رﺷﺪ ﭘﻮﻟﯽ ﭘﺎﯾﯿﻦ ﺑﻪ دﻟﯿﻞ ﺗﺤﺮﯾﮏ
ﻓﻌﺎﻟﯿﺖ ﻫﺎی اﻗﺘﺼﺎدی ،اﺛﺮات ﺿﺪ ﺗﻮرﻣﯽ و در رژﯾﻢ رﺷﺪ ﭘﻮﻟﯽ ﻣﯿﺎﻧﻪ اﺛﺮات ﺗﻮرﻣﯽ ﻣﻮرد اﻧﺘﻈﺎر را ﻧﺸﺎن
ﻣﯽ دﻫﺪ .وﻗﻔﻪ ﺗﺄﺧﯿﺮی رﺷﺪ ﻧﻘﺪﯾﻨﮕﯽ دﯾﻮﯾﮋﯾﺎ ﻧﯿﺰ در رژﯾﻢ ﻫﺎی ﻣﺬﮐﻮر ﻫﻤﻮاره اﺛﺮات ﺗﻮرﻣﯽ ﻣﺸﻬﻮدی
را ﻧﺸﺎن ﻣﯽ دﻫﺪ .ﺑﻪ ﻧﻈﺮ ﻣﯽ رﺳﺪ اﺳﺘﻔﺎده از ﻣﺘﻐﯿﺮ ﻧﻘﺪﯾﻨﮕﯽ دﯾﻮﯾﮋﯾﺎ ﺑﻪ ﺟﺎی ﻣﺘﻐﯿﺮ ﻧﻘﺪﯾﻨﮕﯽ ﺳﺎده ﺑﻪ
ﺷﯿﻮه رﺿﺎﯾﺖ ﺑﺨﺶ ﺗﺮی رﻓﺘﺎر ﻏﯿﺮﺧﻄﯽ ﺗﻮرم را ﺗﺒﯿﯿﻦ ﻣﯽ ﮐﻨﺪ.
ﮐﻠﯿﺪواژه :ﺗﻮرم ،ﭘﻮﯾﺎﯾﯽ ﻏﯿﺮﺧﻄﯽ ،اﻧﺒﺎﺷﺘﻪﻫﺎی ﭘﻮﻟﯽ ﺳﺎده و دﯾﻮﯾﮋﯾﺎ ،ﺧﻮدرﮔﺮﺳﯿﻮن آﺳﺘﺎﻧﻪای
ﻃﺒﻘﻪﺑﻨﺪی E31, E51, E52 :JEL

* داﻧﺸﮕﺎه آزاد اﺳﻼﻣﯽ اراک؛ ) elhamsehati@gmail.comﻧﻮﯾﺴﻨﺪه ﻣﺴﺌﻮل(
† داﻧﺸﮕﺎه ﭘﯿﺎم ﻧﻮر ،ﺗﻬﺮان؛ yeganehmj@gmail.com
‡ داﻧﺸﮕﺎه ﺗﻬﺮان؛ mmehrara@ut.ac.ir
§ ﻋﺒﺎس ﻧﺠﻔﯽزاده؛ abbnaj@yahoo.com
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ﺗﺎﺛﯿﺮ ﺳﯿﺎﺳﺖﻫﺎی ذﺧﯿﺮهﮔﯿﺮی ﺑﺮ ﺗﻐﯿﯿﺮات ﻣﻄﺎﻟﺒﺎت
ﻏﯿﺮﺟﺎری :روﯾﮑﺮد ﭘﻮﯾﺎﯾﯽﻫﺎی ﺳﯿﺴﺘﻢ
ﻋﻠﯽ ﺣﺴﯿﻦ ﭘﻮر

*

ﺗﺎرﯾﺦ درﯾﺎﻓﺖ۱۳۹۸/۲/۳ :

ﻣﺤﻤﺪ اﺑﺮاﻫﯿﻢ آﻗﺎﺑﺎﺑﺎﺋﯽ

†

ﺗﺎرﯾﺦ ﭘﺬﯾﺮش۱۳۹۸/۶/۲۶ :

ﺑﺎﻧﮏ ﻣﺮﮐﺰی ﺑﺎ ﻫﺪف ﻧﻈﺎرت ﺑﺮ ﺑﺎﻧﮏﻫﺎ و ﻣﺆﺳﺴﺎت اﻋﺘﺒﺎری ،ﻣﻘﺮراﺗﯽ را وﺿﻊ ﻧﻤﻮده اﺳﺖ ﮐﻪ از ﺟﻤﻠﻪ
آنﻫﺎ دﺳﺘﻮراﻟﻌﻤﻞﻫﺎی ﻃﺒﻘﻪ ﺑﻨﺪی داراﯾﯽﻫﺎ و ﻧﺤﻮه ذﺧﯿﺮهﮔﯿﺮی ﻣﻄﺎﻟﺒﺎت اﺧﺘﺼﺎﺻﯽ اﺳﺖ .در ﻓﺮآﯾﻨﺪ
ذﺧﯿﺮهﮔﯿﺮی ،ﺑﺎﻧﮏ ﻣﺮﮐﺰی ﺑﺎ اﻋﻤﺎل ﺟﺮاﺋﻤﯽ ﺑﻪ ﻣﺎﻧﺪه ﻫﺮ ﯾﮏ از ﺳﺮﻓﺼﻞﻫﺎی ﻣﻄﺎﻟﺒﺎت ﻏﯿﺮﺟﺎری،
ﻣﯽﮐﻮﺷﺪ ﺗﺎ از ﻃﺮﯾﻖ ﮐﺎﻫﺶ درآﻣﺪ ﺑﺎﻧﮏ ﯾﺎ ﻣﻮﺳﺴﻪ اﻋﺘﺒﺎری ،زﻣﯿﻨﻪ اﻓﺰاﯾﺶ ﮐﯿﻔﯿﺖ اﻋﻄﺎی ﺗﺴﻬﯿﻼت
و در ﻧﺘﯿﺠﻪ ﮐﺎﻫﺶ ﻣﯿﺰان اﻧﺒﺎﺷﺖ ﻣﻄﺎﻟﺒﺎت ﻏﯿﺮﺟﺎری را ﻓﺮاﻫﻢ ﻧﻤﺎﯾﺪ .در ﭘﮋوﻫﺶ ﺣﺎﺿﺮ ﺑﻪ ﺑﺮرﺳﯽ ﻣﯿﺰان
اﺛﺮ ﺑﺨﺸﯽ ﺳﯿﺎﺳﺖ ﻣﺬﮐﻮر ﺑﺎ اﺳﺘﻔﺎده از روش ﭘﻮﯾﺎﯾﯽﻫﺎی ﺳﯿﺴﺘﻢ ﭘﺮداﺧﺘﻪ ﺷﺪه اﺳﺖ .ﻧﺘﺎﯾﺞ ﺗﺤﻘﯿﻖ
ﺣﺎﮐﯽ از آن اﺳﺖ ﮐﻪ اﻋﻤﺎل ﺳﯿﺎﺳﺖ ﻣﺬﮐﻮر ،ﺣﺪاﻗﻞ ﻣﻨﺠﺮ ﺑﻪ ﮐﺎﻫﺶ  ۱۷درﺻﺪی در ﻣﯿﺰان اﻧﺒﺎﺷﺖ
ﻣﻄﺎﻟﺒﺎت ﻏﯿﺮﺟﺎری ﺧﻮاﻫﺪ ﺷﺪ .ﺑﺮرﺳﯽﻫﺎ در ﺗﺤﻘﯿﻖ ﺣﺎﮐﯽ از آن اﺳﺖ ﮐﻪ در ﺻﻮرت اﻓﺰاﯾﺶ ﺿﺮﯾﺐ
ﭘﻮﺷﺶ وﺛﺎﯾﻖ در ﻓﺮآﯾﻨﺪ اﻋﻄﺎی ﺗﺴﻬﯿﻼت ﺗﻮﺳﻂ ﺑﺎﻧﮏ ،اﺛﺮﺑﺨﺸﯽ ﺳﯿﺎﺳﺖ ﻣﺬﮐﻮر در ﻣﺒﺎرزه ﺑﺎ اﻧﺒﺎﺷﺖ
ﻣﻄﺎﻟﺒﺎت ﻏﯿﺮﺟﺎری از ﺑﯿﻦ ﺧﻮاﻫﺪ رﻓﺖ .اﯾﻦ ﭘﺪﯾﺪه ﻧﺸﺎن از آن دارد ﮐﻪ ﺑﺎﻧﮏ ﻣﺮﮐﺰی در ﻧﻈﺎرت ﺑﺮ
ﻋﻤﻠﮑﺮد ﻣﻮﺳﺴﺎت اﻋﺘﺒﺎری در اﻋﻄﺎی ﺗﺴﻬﯿﻼت ﻻزم اﺳﺖ ﺑﯿﺸﺘﺮ ﺑﻪ روش ﻫﺎی ﻧﻈﺎرﺗﯽ ﭘﯿﺸﮕﯿﺮاﻧﻪ
ﺗﻤﺮﮐﺰ ﮐﻨﺪ ﺗﺎ روش ﻫﺎی ﭘﺴﯿﻨﯽ.
ﮐﻠﯿﺪ واژه :ﺳﯿﺎﺳﺖﻫﺎی ﭘﻮﻟﯽ ،ﭘﻮﯾﺎﯾﯽﻫﺎی ﺳﯿﺴﺘﻢ ،ﻣﻄﺎﻟﺒﺎت ﻏﯿﺮﺟﺎری
ﻃﺒﻘﻪﺑﻨﺪی G29 ،E58 :JEL

* داﻧﺸﮕﺎه ﺧﻮارزﻣﯽ ،ﺗﻬﺮان ،اﯾﺮان؛ a.h.creditplus@gmail.com
† داﻧﺸﮑﺪه ﻋﻠﻮم ﻣﺎﻟﯽ ،داﻧﺸﮕﺎه ﺧﻮارزﻣﯽ ،ﺗﻬﺮان ،اﯾﺮان) m.aghababaei@khu.ac.ir .ﻧﻮﯾﺴﻨﺪه ﻣﺴﺌﻮل(
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اﺛﺮ ﺳﯿﺎﺳﺖ ﭘﻮﻟﯽ ﺑﺮ ﺗﻐﯿﯿﺮات رژﯾﻤﯽ داراﯾﯽﻫﺎی ﻣﺎﻟﯽ
ﻋﻠﯿﺮﺿﺎ ﻋﺮﻓﺎﻧﯽ

*

ﺗﺎرﯾﺦ ارﺳﺎل۱۳۹۷/۱۲/۶ :

ﺳﻌﯿﺪ ﻋﺒﺎﺳﯽ

†

ﺗﺎرﯾﺦ ﭘﺬﯾﺮش۱۳۹۸/۳/۲۷ :

ﻫﺪف اﺻﻠﯽ اﯾﻦ ﻣﻄﺎﻟﻌﻪ ﺑﺮرﺳﯽ اﺛﺮ ﺳﯿﺎﺳﺖ ﭘﻮﻟﯽ ﺑﺮ ﺗﻐﯿﯿﺮات رژﯾﻤﯽ ﻗﯿﻤﺖ داراﯾﯽﻫﺎی ﻣﺎﻟﯽ )ﺷﺎﻣﻞ ارز،
ﻃﻼ و ﺳﻬﺎم( در اﻗﺘﺼﺎد اﯾﺮان اﺳﺖ .در اﯾﻦ راﺳﺘﺎ در اﯾﻦ ﻣﻄﺎﻟﻌﻪ ﺑﻪ اﯾﻦ ﺳﻮال ﭘﺎﺳﺦ داده ﺷﺪه اﺳﺖ
ﮐﻪ آﯾﺎ ﺳﯿﺎﺳﺖ ﭘﻮﻟﯽ ﻣﯽﺗﻮاﻧﺪ ﺳﺒﺐ ﺗﻐﯿﯿﺮات رژﯾﻤﯽ در ﺑﺎزارﻫﺎی داراﯾﯽ ﺷﻮد ﯾﺎ ﺧﯿﺮ؟ ﺑﺮای ﭘﺎﺳﺦ ﺑﻪ اﯾﻦ
ﺳﻮال از دادهﻫﺎی ﻣﺎﻫﺎﻧﻪ در ﺑﺎزه  ۱۳۷۴ﺗﺎ  ۱۳۹۶و از ﺗﺮﮐﯿﺐ دو روش ﻣﺎرﮐﻮف ﺳﻮﯾﭽﯿﻨﮓ و ﭘﺮوﺑﯿﺖ
اﺳﺘﻔﺎده ﺷﺪه اﺳﺖ .در اﺑﺘﺪا ﺑﺎ اﺳﺘﻔﺎده از روش ﻣﺎرﮐﻮف ﺳﻮﯾﭽﯿﻨﮓ ﻫﺮ ﯾﮏ از ﺑﺎزارﻫﺎ ﺑﻪ دو رژﯾﻢ ﭘﺮ
ﻧﻮﺳﺎن و ﮐﻢ ﻧﻮﺳﺎن ﺑﺎ ﻣﯿﺎﻧﮕﯿﻦ ﺑﺎزدﻫﯽﻫﺎی ﻣﺘﻔﺎوت ﺗﻘﺴﯿﻢ ﺷﺪه و ﺳﭙﺲ در ﻗﺎﻟﺐ ﻣﺪل ﭘﺮوﺑﯿﺖ اﺛﺮ
ﺳﯿﺎﺳﺖ ﭘﻮﻟﯽ ﺑﺮ اﺣﺘﻤﺎل ﻗﺮار ﮔﺮﻓﺘﻦ ﺑﺎزارﻫﺎ در رژﯾﻢﻫﺎی ﻣﺬﮐﻮر ﺑﺮرﺳﯽ ﺷﺪه اﺳﺖ .ﻧﺘﺎﯾﺞ اﯾﻦ ﻣﻄﺎﻟﻌﻪ
ﻧﺸﺎن ﻣﯽدﻫﺪ ﮐﻪ در ﻫﺮ ﺳﻪ ﺑﺎزار ،ﻣﺪل ﻣﺎرﮐﻮف ﺳﻮﯾﭽﯿﻨﮓ ﺑﺮازش ﺑﻬﺘﺮی را ﻧﺴﺒﺖ ﺑﻪ ﻣﺪل ﺧﻄﯽ اراﺋﻪ
ﻣﯽدﻫﺪ ﮐﻪ ﻧﺸﺎن دﻫﻨﺪه وﻗﻮع ﺗﻐﯿﯿﺮات رژﯾﻤﯽ در ﺑﺎزارﻫﺎ اﺳﺖ .ﻧﺘﺎﯾﺞ ﻣﺪل ﭘﺮوﺑﯿﺖ ﻧﺸﺎن ﻣﯽدﻫﺪ ﮐﻪ
ﺳﯿﺎﺳﺖ ﭘﻮﻟﯽ در ﻫﺮ ﺳﻪ ﺑﺎزار ،ﺑﺮ ﺗﻐﯿﯿﺮات رژﯾﻤﯽ آﻧﻬﺎ ﻣﻮﺛﺮ ﺑﻮده و ﯾﮏ ﺳﯿﺎﺳﺖ ﭘﻮﻟﯽ اﻧﺒﺴﺎﻃﯽ ﺳﺒﺐ
ﺗﻘﻮﯾﺖ ﻗﺮار ﮔﺮﻓﺘﻦ ﻫﺮ ﺳﻪ ﺑﺎزار در رژﯾﻢ ﭘﺮﻧﻮﺳﺎن ﺑﺎ ﻣﯿﺎﻧﮕﯿﻦ ﺑﺎزدﻫﯽ ﻣﺜﺒﺖ ﻣﯽﺷﻮد .ﻫﻤﭽﻨﯿﻦ ﻣﻄﺎﺑﻖ
ﻧﺘﺎﯾﺞ ﺑﺪﺳﺖآﻣﺪه ،ﺗﻮرم ﻧﯿﺰ ﯾﮑﯽ از ﻋﻮاﻣﻞ ﻣﻮﺛﺮ ﺑﺮ ﺗﻐﯿﯿﺮات رژﯾﻤﯽ در ﻫﺮ ﺳﻪ ﺑﺎزار ﺑﻪ ﺷﻤﺎر ﻣﯽآﯾﺪ.
وﺿﻌﯿﺖ ﺧﻮد ﺑﺎزار در دوره ﮔﺬﺷﺘﻪ و ﻫﻤﭽﻨﯿﻦ وﺿﻌﯿﺖ ﺳﺎﯾﺮ ﺑﺎزارﻫﺎ ﻧﯿﺰ ﺟﺰو ﻋﻮاﻣﻠﯽ ﻫﺴﺘﻨﺪ ﮐﻪ ﺳﺒﺐ
ﺗﻐﯿﯿﺮات رژﯾﻤﯽ در ﺑﺎزارﻫﺎی داراﯾﯽ ﻣﯽﺷﻮﻧﺪ .ﺗﺤﺮﯾﻢﻫﺎی اﻋﻤﺎل ﺷﺪه ﺑﺮ اﻗﺘﺼﺎد اﯾﺮان ﻧﯿﺰ در ﺑﺎزارﻫﺎی
ارز و ﻃﻼ ﺟﺰو ﻋﻮاﻣﻠﯽ اﺳﺖ ﮐﻪ ﺳﺒﺐ ﺗﻘﻮﯾﺖ اﺣﺘﻤﺎل ﺗﻐﯿﯿﺮ رژﯾﻢ اﯾﻦ دو ﺑﺎزار ﺑﻪ ﻣﺤﯿﻂ ﭘﺮﻧﻮﺳﺎن ﺷﺪه
اﺳﺖ.
ﮐﻠﯿﺪ واژه :ﺗﻐﯿﯿﺮات رژﯾﻤﯽ ﺑﺎزارﻫﺎی داراﯾﯽ ،ﻣﺪل ﻣﺎرﮐﻮف ﺳﻮﯾﭽﯿﻨﮓ ،ﺳﯿﺎﺳﺖ ﭘﻮﻟﯽ
ﻃﺒﻘﻪﺑﻨﺪی G1 ،E52 ،C22 :JEL

* داﻧﺸﮕﺎه ﺳﻤﻨﺎن) aerfani@semnan.ac.ir ،ﻧﻮﯾﺴﻨﺪه ﻣﺴﺌﻮل(
† داﻧﺸﮕﺎه ﺳﻤﻨﺎنs.abbasi@semnan.ac.ir ،
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ارزﯾﺎﺑﯽ ﮐﺎرﺑﺮد ﻣﺪل ارزش اﻓﺰوده اﻗﺘﺼﺎدی در ﻧﻈﺎم ﺑﺎﻧﮑﯽ
اﯾﺮان
اﻋﻈﻢ اﺣﻤﺪﯾﺎن

*

ﺗﺎرﯾﺦ درﯾﺎﻓﺖ۱۳۹۸/۲/۱۱ :

رﺳﻮل ﺧﻮاﻧﺴﺎری

†

ﺗﺎرﯾﺦ ﭘﺬﯾﺮش۱۳۹۸/۶/۹ :

ارزش اﻓﺰوده اﻗﺘﺼﺎدی ﯾﮑﯽ از اﺑﺰارﻫﺎی راﯾﺠﯽ اﺳﺖ ﮐﻪ ﺗﺤﻠﯿﻠﮕﺮان و ﮐﺎرﺷﻨﺎﺳﺎن ﺑﺮای ارزﯾﺎﺑﯽ ﻋﻤﻠﮑﺮد
ﯾﮏ ﺑﺎﻧﮏ از آن اﺳﺘﻔﺎده ﻣﯽﮐﻨﻨﺪ .ارزش اﻓﺰوده اﻗﺘﺼﺎدی ﺑﻪ ﻣﺪﯾﺮان ﮐﻤﮏ ﻣﯽﮐﻨﺪ ﺗﺎ اﻫﺪاف را ﺑﻪ درﺳﺘﯽ
ﺗﻨﻈﯿﻢ ﮐﻨﻨﺪ ،ﺑﻪ ﻃﻮری ﮐﻪ اﻫﺪاف ﺑﻠﻨﺪﻣﺪت ﺑﺮ اﻫﺪاف ﮐﻮﺗﺎه ﻣﺪت ﺗﺮﺟﯿﺢ داده ﺷﻮد .اﯾﻦ ﺷﺎﺧﺺ،
ﻋﻤﻠﮑﺮد ﻣﺎﻟﯽ را ﺑﺮ اﺳﺎس ﺛﺮوت ﺑﺎﻗﯿﻤﺎﻧﺪه ﻣﺤﺎﺳﺒﻪ ﻣﯽﮐﻨﺪ ﮐﻪ ﺑﺮ ﻣﺒﻨﺎی ﻧﻘﺪی از ﻃﺮﯾﻖ ﮐﻢ ﮐﺮدن ﻫﺰﯾﻨﻪ
ﺳﺮﻣﺎﯾﻪ از ﺳﻮد ﻋﻤﻠﯿﺎﺗﯽ و اﺣﺘﺴﺎب ﻣﺎﻟﯿﺎت ﺑﻪ دﺳﺖ ﻣﯽآﯾﺪ و ﮐﻤﮏ ﻣﯽﮐﻨﺪ ﺗﺎ ﺳﻮد اﻗﺘﺼﺎدی واﻗﻌﯽ
ﺷﺮﮐﺖ ﻣﺪ ﻧﻈﺮ ﻗﺮار ﮔﯿﺮد .ﻫﺪف اﺻﻠﯽ ﭘﮋوﻫﺶ ﺣﺎﺿﺮ ،ﺑﺮرﺳﯽ ﻋﻤﻠﮑﺮد ﻧﻈﺎم ﺑﺎﻧﮑﯽ اﯾﺮان ﺑﺮ ﻣﺒﻨﺎی ﺷﺎﺧﺺ
ارزش اﻓﺰوده اﻗﺘﺼﺎدی ﺑﻪ ﻋﻨﻮان ﯾﮏ ﻣﻌﯿﺎر ﺟﺪﯾﺪ ﺑﺮای ارزﯾﺎﺑﯽ ﻋﻤﻠﮑﺮد ﺑﺎﻧﮏﻫﺎ اﺳﺖ .دادهﻫﺎی ﭘﮋوﻫﺶ
ﺑﺮ اﺳﺎس ﮔﺰارشﻫﺎی ﺳﺎﻻﻧﻪ ﺑﺎﻧﮏﻫﺎ از ﺳﺎل  ۲۰۰۶ﺗﺎ  ۲۰۱۷اﺳﺘﺨﺮاج ﺷﺪهاﻧﺪ .ﺑﺎﻧﮏﻫﺎی ﺧﺼﻮﺻﯽ
ﺑﺮرﺳﯽ ﺷﺪه در اﯾﻦ ﭘﮋوﻫﺶ ،ﺑﺎ اﻓﺰاﯾﺶ ﻣﻄﺎﻟﺒﺎت ﻏﯿﺮﺟﺎری ،ﮐﺎﻫﺶ ﻧﺴﺒﺖ ﮐﻔﺎﯾﺖ ﺳﺮﻣﺎﯾﻪ ،ﮐﺎﻫﺶ
ﺳﻮدآوری و اﻓﺰاﯾﺶ ﻋﺪم ﮐﺎراﯾﯽ ﻣﻮاﺟﻪ ﺑﻮدهاﻧﺪ ﮐﻪ اﯾﻦ ﻋﻮاﻣﻞ ﻣﻨﺠﺮ ﺑﻪ ﮐﺎﻫﺶ ارزش اﻓﺰوده اﻗﺘﺼﺎدی
و ﺣﺘﯽ ﻣﻨﻔﯽ ﺷﺪن آن ﮔﺮدﯾﺪه اﺳﺖ .ﺑﻪ ﻣﻨﻈﻮر ﺑﻬﺒﻮد ارزش اﻓﺰوده اﻗﺘﺼﺎدی ،ﺗﻮﺻﯿﻪ ﻣﯽﺷﻮد ﺑﺎﻧﮏﻫﺎ
ﻓﻌﺎﻟﯿﺖﻫﺎی زاﺋﺪ و ﻏﯿﺮﺿﺮوری را ﺷﻨﺎﺳﺎﯾﯽ ﮐﻨﻨﺪ و ﻫﺰﯾﻨﻪﻫﺎی اراﺋﻪ ﺧﺪﻣﺎت را ﮐﺎﻫﺶ دﻫﻨﺪ.
ﮐﻠﻤﺎت ﮐﻠﯿﺪی :ارزﯾﺎﺑﯽ ﻋﻤﻠﮑﺮد ،ارزش اﻓﺰوده اﻗﺘﺼﺎدی ،ﻧﻈﺎم ﺑﺎﻧﮑﯽ اﯾﺮان
ﻃﺒﻘﻪﺑﻨﺪی G21, L25, O53 :JEL
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ﻧﺤﻮه اﺛﺮﮔﺬاری ﺗﮑﺎﻧﻪﻫﺎی ﺷﺎﺧﺺﻫﺎی ﮐﻼن اﻗﺘﺼﺎدی ﺑﺮ ﺗﻮرم
در اﯾﺮان
ﻣﺠﯿﺪ ﺑﺎﺑﺎﺋﯽ
ﻋﺒﺎس ﺷﺎﮐﺮی

ﺣﺴﯿﻦ ﺗﻮﮐﻠﯿﺎن

*

†

‡

ﺗﺎرﯾﺦ درﯾﺎﻓﺖ۱۳۹۷/۸/۲۸ :

ﺗﺎرﯾﺦ ﭘﺬﯾﺮش۱۳۹۸/۶/۲۰ :

ﺑﺎ ﺗﻮﺟﻪ ﺑﻪ آﺛﺎر ﺗﻮرم ﺑﺮ ﮐﺎﻫﺶ رﻓﺎه ﺧﺎﻧﻮارﻫﺎ و اﺛﺮﮔﺬاری آن ﺑﺮ ﺗﻮﻟﯿﺪ و ﺳﺮﻣﺎﯾﻪﮔﺬاری ،ﺷﻨﺎﺳﺎﯾﯽ ﻋﻮاﻣﻞ
اﺛﺮﮔﺬار ﺑﺮ آن ﺑﻪ ﻣﻨﻈﻮر ﺗﻨﻈﯿﻢ ﺑﺮﻧﺎﻣﻪﻫﺎی ﻣﻬﺎر ﺗﻮرم و دﺳﺘﯿﺎﺑﯽ ﺑﻪ ﺛﺒﺎت ﻗﯿﻤﺖﻫﺎ ،ﺿﺮوری اﺳﺖ اﻗﺪام
ﺑﻪ ﺷﻨﺎﺳﺎﯾﯽ ﻧﺤﻮه اﺛﺮﮔﺬاری اﯾﻦ ﻋﻮاﻣﻞ ﺑﺮ ﺗﻮرم ﻧﻤﺎﯾﯿﻢ .از اﯾﻦرو ﺑﺎ اﺳﺘﻔﺎده از ﻣﺪل TVP-FAVAR
ﮐﻪ ﺗﻮاﻧﺎﯾﯽ ﺗﻔﮑﯿﮏ ﺷﻮکﻫﺎی ﻋﻮاﻣﻞ ﻣﻮﺛﺮ ﺑﺮ ﺗﻮرم را در ﻃﯽ زﻣﺎن دارد ،ﺳﻌﯽ در ﺷﻨﺎﺳﺎﯾﯽ ﻧﺤﻮه
اﺛﺮﮔﺬاری ﺷﻮک ﻣﺘﻐﯿﺮﻫﺎی ﺣﺠﻢ ﻧﻘﺪﯾﻨﮕﯽ ،درآﻣﺪﻫﺎی ﻧﻔﺘﯽ ،ﻧﺮخ ارز ﺑﺎزار ﻏﯿﺮ رﺳﻤﯽ ،رﺷﺪ اﻗﺘﺼﺎدی،
ﻧﺮخ ﺳﻮد ﺗﺴﻬﯿﻼت ﺑﺎﻧﮑﯽ ،ﮐﺴﺮی ﺑﻮدﺟﻪ ،ﻧﺎاﻃﻤﯿﻨﺎﻧﯽ ﺗﻮرم و ﺑﯿﮑﺎری ﻣﻮﺛﺮ ﺑﺮ ﺗﻮرم در اﻗﺘﺼﺎد اﯾﺮان
ﻧﻤﻮدهاﯾﻢ .در اﯾﻦ ﺗﺤﻘﯿﻖ از دادهﻫﺎی ﻓﺼﻠﯽ در ﺑﺎزه زﻣﺎﻧﯽ  ۱۳۷۰⁃۱ﺗﺎ  ۱۳۹۴⁃۴اﺳﺘﻔﺎده ﺷﺪه اﺳﺖ.
ﻧﺘﺎﯾﺞ ﺗﺤﻘﯿﻖ ﺑﺮ اﺳﺎس ﺧﺮوﺟﯽ¬ﻫﺎی ﻣﺪل  ،TVP-FAVARﺑﯿﺎﻧﮕﺮ اﯾﻦ واﻗﻌﯿﺖ اﺳﺖ ﮐﻪ ،ﺗﻤﺎﻣﯽ
ﻣﺘﻐﯿﺮﻫﺎی ﻣﻮﺛﺮ در روﻧﺪ ﺑﻠﻨﺪ ﻣﺪت ﺧﻮد ﺑﺮ ﺗﻮرم اﺛﺮ ﻣﺜﺒﺘﯽ داﺷﺘﻪاﻧﺪ .ﺑﺮ اﺳﺎس ﻧﺘﺎﯾﺞ ﺗﺤﻘﯿﻖ ﺑﺎ ﺗﻮﺟﻪ ﺑﻪ
اﺛﺮ ﻣﺜﺒﺖ رﺷﺪ اﻗﺘﺼﺎدی و ﺑﯿﮑﺎری ﺑﺮ ﺗﻮرم ﮐﻪ ﺑﯿﺎﻧﮕﺮ اﻧﺘﻘﺎل ﺗﺎﺑﻊ ﻋﺮﺿﻪ ﺑﻪ ﺳﻤﺖ ﭼﭗ و ﺑﺎﻻ )ﻓﯿﻠﭙﺲ ﺑﻪ
راﺳﺖ و ﺑﺎﻻ( ،راﺑﻄﻪ ﻣﺜﺒﺖ ﺑﯿﻦ ﺗﻮرم و ﺑﯿﮑﺎری ﻣﻮرد ﺗﺄﯾﯿﺪ ﻗﺮار ﮔﺮﻓﺘﻪ ﮐﻪ ﺑﺮ اﯾﻦ اﺳﺎس ﭘﺪﯾﺪه رﮐﻮد ﺗﻮرﻣﯽ
در اﻗﺘﺼﺎد ﮐﺸﻮر را ﻣﻮرد ﺗﺄﯾﯿﺪ ﻗﺮار ﻣﯽدﻫﺪ .ﺑﺎ ﺗﻮﺟﻪ ﺑﻪ ﻧﺘﺎﯾﺞ ﺗﺤﻘﯿﻖ ﺑﺎﻻﺗﺮﯾﻦ اﺛﺮﮔﺬاری ﻋﻮاﻣﻞ ﻣﻮﺛﺮ ﺑﺮ
ﺗﻮرم در دوﻟﺖﻫﺎی ﻧﻬﻢ ،دﻫﻢ و ﯾﺎزدﻫﻢ ﻗﺎﺑﻞ ﻣﺸﺎﻫﺪه اﺳﺖ ،ﻫﻤﭽﻨﯿﻦ ﺑﺎ ﺗﻮﺟﻪ ﺑﻪ ﺗﮑﯿﻪ ﺷﺪﯾﺪ وﺿﻌﯿﺖ
اﻗﺘﺼﺎدی ﮐﺸﻮر ﺑﻪ درآﻣﺪﻫﺎی ﻧﻔﺘﯽ ﺑﺮ اﺳﺎس ﻧﺘﺎﯾﺞ ﻣﺪل ،ﺷﻮک ﺣﺎﺻﻞ از ﺗﻐﯿﯿﺮات درآﻣﺪﻫﺎی ﻧﻔﺘﯽ،
ﻓﺎﮐﺘﻮر ﻣﻬﻤﯽ در اﯾﺠﺎد ﺗﻮرم در اﻗﺘﺼﺎد ﮐﺸﻮر ﺑﻮده اﺳﺖ.
ﮐﻠﯿﺪ واژه :ﺗﻮرم ،رﺷﺪ اﻗﺘﺼﺎدی ،ﻧﻘﺪﯾﻨﮕﯽ ،ﺧﻮدرﮔﺮﺳﯿﻮن ﺑﺮداری ،ﭘﺎراﻣﺘﺮﻫﺎی زﻣﺎنﻣﺘﻐﯿﺮ
ﻃﺒﻘﻪﺑﻨﺪی E31, E37 :JEL

* داﻧﺸﮑﺪه اﻗﺘﺼﺎد ،داﻧﺸﮕﺎه ﻋﻼﻣﻪ ﻃﺒﺎﻃﺒﺎﺋﯽ؛ majid.eghtesad@gmail.com
† داﻧﺸﮑﺪه اﻗﺘﺼﺎد ،داﻧﺸﮕﺎه ﻋﻼﻣﻪ ﻃﺒﺎﻃﺒﺎﺋﯽ؛ ) hossein.tavakolian@atu.ac.irﻧﻮﯾﺴﻨﺪه ﻣﺴﺌﻮل(
‡ داﻧﺸﮑﺪه اﻗﺘﺼﺎد ،داﻧﺸﮕﺎه ﻋﻼﻣﻪ ﻃﺒﺎﻃﺒﺎﺋﯽ؛ shakeri.abbas@gmail.com
اﯾﻦ ﻣﻘﺎﻟﻪ از رﺳﺎﻟﻪ دﮐﺘﺮی ﻣﺠﯿﺪ ﺑﺎﺑﺎﺋﯽ داﻧﺸﺠﻮی دﮐﺘﺮای اﻗﺘﺼﺎد ﭘﻮﻟﯽ داﻧﺸﮕﺎه ﻋﻼﻣﻪ ﻃﺒﺎﻃﺒﺎﺋﯽ اﺳﺘﺨﺮاج
ﺷﺪه اﺳﺖ.
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