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An Investigation of Co-Movement of Financial
Stability Index with Macro-Prudential Indicator
through Wavelet Analysis

Kamran Nadri* Sajjad Ebrahimi’
Abbas Fadaie*
Received: 10 March 2019 Approved: 11 Jun 2019

The present study aims at developing an aggregate financial stability index by using
banking sector indices to assess financial stability and examine if the variable of credit-
to-GDP gap corresponds to its long-term trend which represents the macro-prudential
indicator has co-movement with the built financial stability index? To this end, monthly
banking balance sheet data were collected from the Central Bank of the Islamic Republic
of Iran from March 2007 to March 2017. Co-movement of two time series was assessed
at two dimensions of time and frequency through wavelet analysis. It can be observed
that there is a greater relationship between the two variables at short-term and medium-
term. In the short-term, there is a negative correlation between financial stability and the
representative of the macro-prudential variable. The increase of the credit-to-GDP gap
results in a decrease in financial stability while these variables are positively correlated
at medium-term. An increase in the credit-to-GDP gap increases financial stability,
whereas such a relationship cannot be observed for the long-term. Thus, it seems
necessary to adopt a macro-prudential policy more at medium term.

Keywords: Financial Economics, Financial Stability, Micro/Macro-Prudential Policies,
Principal Component Analysis, Wavelet.
JEL Classification: B26, E23, G17, G21

1 Introduction

In recent years, extensive research has been conducted on financial stability
by the banks and financial institutions. Some international institutions, such
as the international monetary fund (IMF) and central banks, publish annual
financial stability reports. Financial stability is an extensive concept and a

challenging topic in the literature in recent years.
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Historically, the central banks have played the dual role of stabilizing the
general price level, economic growth stability, or full employment (Goodhart,
(1988)). Before the Global Financial Crisis in 2008, the central banks had
achieved noticeable measures in stabilizing the general price level. The Global
Financial Crisis was, indeed, a warning for the central banks against ignoring
financial stability and targeting price stability and economic growth.

By now, several frameworks have been proposed for the development of
financial stability. However, there is still a long way to achieve a coherent
structure. Such a structure is underway while no financial model has been
proposed yet for the missions required of the central bank. Besides, the
monetary authorities of countries have not reached a consensus on macro-
prudential and micro-prudential tools to help the financial system during a
crisis (Kremers, J., Schoenmaker, D., (2009)).

The outbreak of the Global Financial Crisis in 2008 uncovered the
undesired effects of financial fluctuation in the real sector of the economy
more and revealed the inadequacy of macroeconomic and macro-prudential
policies to achieve financial stability. In other words, an absence of financial
rules is felt due to the inconsideration of the financial sector, systematic risk,
and the soundness of regulations in a bank.

In the modern view, the macro and prudential policies are interacting with
each other to create new policies, namely, macro-prudential policies, with a
focus on systematic risk in developing financial stability in the overall
financial system (Hadian, (2018)).

Financial stability in developed countries is regulated by the conditions of
non-bank financial institutions that have a major role in such economies
(Investment funds, retirement, and private funds, brokerage, etc.). However,
in countries where these institutions are not well developed, and financing
depends mainly on banks, banks are the main origins of financial stability and
overall stability of the economy.

The legislators - mainly the central banks and international financial
institutions - consider a significant role for the banking sector in the monetary
and financial stability of the economy. They believe that banking stability -
defined by the international monetary fund for the first time and is used by
central banks - is determined by financial indices and its elements. These
prudential indices should be consistent with accumulated micro-prudential
indices in a financial institution and the macroeconomic variables of financial
system soundness. They are related to the whole of the banking sector and are
known as macro-prudential indices.
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Monitoring the micro-prudential rules focuses on the idiosyncratic risk by
the implementation of a set of unique banking standards on a bank. On the
contrary, monitoring the macro-prudential rules focuses on the threats to the
systematic bank stability resulting from the bankruptcy of a bank (due to the
depreciation of the national currency or delinquency of the government) on
the other parts of the system. The main challenge of the supervisor when
pursuing both micro and macro goals is to manage micro-level standards in a
way that fulfills the macro-regulatory objectives in the long-run.

The policy supervisors sometimes have to take both micro-prudential and
macro-prudential dimensions for bank stability. The goal of the micro-
prudential policy is to avoid the institution failure while the macro-prudential
policy aims at limiting the likelihood of failure and the costs it may impose on
the significant portion of the financial system.

Current indices for financial system soundness are obtained by aggregating
the soundness indices of an institution. CAMELS' framework is often used to
analyze the financial soundness of institutions. The framework includes six
sets of indices which reflect the financial soundness in institutions. They are
capital adequacy, assets quality, management quality (performance),
profitability, liquidity and interest rates, and market sensitivity.

The shock of the 2007-2009 financial crisis has not been seen in the world
since the Great Depression of 1930. Therefore, it seems necessary to develop
an index to show financial improvement and provide an overall picture of the
banking sector. The present article aims to provide a simple index for financial
stability in Iran with a focus on the banking sector, being appropriate to reflect
the financial crisis.

The existing literature is mostly on macro-prudential indices concerning of
Countercyclical Capital Buffer — the macro-prudential tools which are based
on the capital in the banks and financial institutions. These indices can account
for the unexpected losses in high-stress financial periods while credit is still
provided for the economy at the recession condition. The development of such
a buffer requires certain indices for assessing the vulnerability accumulation
and the imbalances in the financial market before a crisis occurs. The existing
literature shows that the credit-to-GDP gap and its long-term trend can be an
acceptable index. In other words, this index can be an indicator of the financial
crisis (Hadian, 2018).

! Capital adequacy, Asset quality, Management, Earnings, Liquidity, and the Sensitivity to
market risk.
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The index of financial stability is an aggregate of financial market variables
which are needed to build a single index through which an overall picture of
the instability in the financial system can be obtained. The single index can be
used to detect a disruption in the financial market over time. It is an important
index for adopting appropriate response policies.

A branch of literature on financial stability focuses on the relationship
between financial stress and the real sector of the economy.' Financial stress
can influence economic activities through different transfer channels. First, it
can increase financial stress in the households and firms, and make them more
risk-averse, which, can result in the postponement of their decisions on
investment and consumption until the insecurity is eliminated. Therefore,
economic activities decrease (Real Options channel).

Second, under uncertainty condition and asymmetric information, the
lower net worth of firms and households reduces their capacity to attract
financial resources as they have less collateral for their loans. Under these
conditions, the lenders limit granting loans and require higher compensation.
Hence the lenders restrict credit availability, which, in turn, results in limited
economic activities (financial acceleration mechanism).

Third, the banks lose their capital by the less profit or loss on their non-
performing loan and other assets in their balance sheet and as a result, are less
willing to lend. Therefore, firms reduce their capital expenditure, and
households reduce their spending. It will result in a severe economic recession
(bank capital channel).

These three channels show a noticeable relationship between financial
stress and reduced economic activities. Earlier research focused mostly on the
standard time-domain methods to study the financial index and real sector of
the economy. Most of these studies used different versions of the VAR model
(Vector Autoregressive), focusing less on the time-varying relationship
between the financial stress and real sector economy at different time horizons
or frequencies. Here, the wavelet analysis is a suitable technique for signal
processing, which appears in the mid-80, with both time and frequency
domain at the same time. The distinctive feature of the wavelet analysis is its
ability to convert the signal to its time scale components. The wavelet analysis
can provide a more vivid picture as compared to other common methods by
creating a suitable opportunity for computing the dynamics between financial

! Given that the representative of macro-prudential variables (the credit-to-GDP gap) can be
considered as a variable of the real sector of the economy.
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stress and real sector of the economy through time at time scales or
frameworks.

The purpose of this article is to examine the relationship between financial
stability and the indicator that represents macro-prudential variables in Iran
through the use of wavelet analysis and continuous cross wavelet transform.
This approach provides an integrated framework for the evaluation of the type
of relationship between the financial stress and the macro-prudential
environment in different time horizons, which has made it possible to
investigate how this relationship can be deduced over time.

To achieve these goals, first, the financial stability Index is prepared
through conventional methods consistent with the available literature. Then,
it was studied if the representative of macro-prudential variables can provide
signals to the financial crises so that a suitable policy can be taken to be
compatible with the financial stability index that is made from micro-
prudential variables.

The originality of this study lies in its use of wavelet analysis in examining
the relationship between financial stability and the indicator that has a
common goal with macro-prudential policy, through time and different
frequencies.

In section two, we describe the theoretical framework of the research and
explain the place of the present study in the existing literature. Reviewing the
related literature, we, then, explain the significance of the present study. In
section three, we first introduce the financial stability indices, and then
describe and compare the most conventional methods of building financial
stability index. In section four, we introduce the wavelet analysis and examine
the outputs for R software for synchronization with the financial stability
index. The conclusion appears in section six.

2 Theoretical Framework

2.1 Literature Review

There are several studies on financial stability which rely on simple
hypotheses in CAMELS indices, emphasizing its applicability. On the other
hand, there are several other studies which question the applicability of this
method. Regardless of the dispute over it, this method is still used significantly
by the central banks and financial institutions, and its use in assessing the
financial stability in banks and, in general, the banking system cannot be
ignored.
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The main components of financial stability are the local macro
environment, the international environment, and the bank sector. Financial
crises influence the identification of these components. They can cause
changes in the existing effective components, or change their structures.

In this paper, financial stability is considered a continuous and measurable
criterion that is used to assess the level of bank stress. After the financial crisis
from 2007 to 2009, most researchers focused more on financial stability. Since
there was a consensus that the main reason for the crisis was the establishment
of mortgages and inefficiency in the housing market, they focused more on
the bank sector and its role in financial stability.

Financial stability is a broad concept. The European Central Bank
considers financial stability in terms of the financial system to withstand
macroeconomic shocks. This process leads to less impairment in financial
mediation and plays a role in the optimal allocation of profitable investment
opportunities (ECB (2013)).

Schinasi (2004) defines financial stability as an ability to facilitate and
enhance the financial mediation process, manage risk, and attract shocks.
Mishkin (1999) states that the shocks to the financial system disrupt the flow
of information so that the financial system can no longer direct the funds to
profitable investment opportunities. In other words, financial stability can be
interpreted as the impairment of the natural function of financial markets.

Financial stability, along with increased uncertainty about financial assets
and investors’ behaviors, can result in substantial financial losses and high-
risk avoidance of players. Generally, financial stability is not easily detected,
but it can be reflected by a wide range of financial variables (Dovern and Van
Roye (2014)).

After determining the importance of financial variables in the studies of
the monetary transfer mechanism, the theoretical foundations of financial
Stability Index were proposed in 2000 (Angelopoulou et al., 2014). Three
general axes were detected for the relationship between financial variables and
the mechanism (Montagnoli & Napolitano, 2005). First, the central bank
should employ financial variables, such as the price of financial assets, only
to predict inflation. Next, the central bank should determine an index which
the price of financial assets would be part of it. Finally, the central bank should
not only target the control of inflation, the stability of the general price level
and stability of economic growth or full employment but also aim at the
stability of the price of financial assets (Taheri Bazkhaneh, 2018).

Two general strategies can be used to set the representatives of the financial
sector. One way is to consider a representative of the financial variables. The
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other way is that due to bank-based financing in the Iranian economy, an index
is determined, which is an aggregate of variables of the banking sector and
considering the financial sector information.

If we choose one variable, we have waived the other important financial
variables. For example, if we consider only the ratio of non-performing loans
to the total loans, as the representative of financial variables, we have then
ignored the other variables than include profitability information of banks and
other financial institutions. On the other hand, if we choose a statistical index
for the financial variable, then we will be able to provide a true picture of the
financial sector.

Monetary condition index was the first index made from variables such as
currency rate and interest rate that was used to examine the function of transfer
of monetary policy in the economy. Later in the studies by Goodhart and
Hofmann (2001), this index was employed to identify the channels of
monetary policy transfer, and the price of financial assets, as the representative
of the financial sector, was then added to it. Following it, financial institutions
such as Bloomberg and Goldman Sachs introduced the financial conditions
index for monitoring the financial sector conditions.

Financial conditions indices are developed according to the goals of
inquiries. Some indices are designed to predict the macroeconomic variables
(e.g., Brave and Butters, 2011). Others were made to examine the relationship
between the monetary policy and the financial sector (e.g., Goodhart and
Hofmann, 2001). Still, some other studies used the financial stability index to
design an early warning system (e.g., Ma and Chen, 2014). Finally, there are
also some financial stability indices which are employed to discover the
relationships between the business cycles and the financial cycles. Concerning
the goal of the present research, the desired financial stability index belongs
to the last category (Taheri Bazkhaneh, 2018).

Many studies have already been carried out on financial stability index in
a particular country (Hakkio & Keeton, 2009; Louzis & Vouldis, 2012; Oet et
al.,2011; Van Roye, 2014), or groups of countries variables could be reported
as a (Cardarelli et al., 2011; Cevik et al., 2013; Hollo et al., 2012; Vermeulen
et al., 2015). The financial stability index for the existing condition of the
financial stability in a monetary system is integrated with single asset indices
to show the main monetary market sectors in a single index (e.g., the market
for money, bond, stocks, and the markets for foreign and banking
transactions).

Illing and Liu (2003) introduced an index of financial system stress for
Canada. They designed the index by aggregating single indices including
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indicators for possible loss, risk, and uncertainty in banks, currency rate, and
the indices of debt and capital markets. The index could offer a single
continuous indicator for macro-financial stress. A change in the units would
result in changes in the other variables so that unusual variables could be
reported as the crisis. Illing and Liu used techniques such as factor analysis,
economic benchmarking, and Generalized Auto Regressive Conditional
Heteroskedasticity (GARCH) modeling to obtain information about the
financial stress where financial variables change. Since the model employs
financial stability index to monitor financial stability and evaluate the intensity
of the financial crisis, it is very popular among central banks, international
organizations, and economic research institutions. For example, the IMF has
proposed this indicator for many emerging and advanced economies.

Hanschel and Monnin (2005) designed an index for assessing the financial
stress in Switzerland. Using bank balance sheets, the index measures, and
forecasts the stress in the banking sector at one point in time. The indices for
raw stress were integrated through the Variance-Equal Weighted method to
develop an index for seasonal stress in the Swiss banking sector.
Macroeconomic imbalances were used as warning signals to early warning
stress. The assessment of critical courses detection was done according to
available information (events) and the comparison with stressful periods.

Van den End (2006) developed an index of financial stability for the
Netherlands, including interest rate, currency rate, housing price, and stock
price index of financial institutions. These indices were used to forecast the
crises and test stress, including both micro-prudential indices for the banking
sector and macro indicators and indices for other financial markets. Due to the
absence of a developed stock market and the dominance of the banking sector
over other financial sectors in the financial system in some countries, these
indices are employed more than micro-prudential indices by the IMF. The
authors proposed a financial stability conditional index (FSCI) which is a
modified macro index of Monetary Conditions Index (MCI) and Financial
Conditions Index (FCI). The lower limit of the index indicates the stress
situation, and the upper limit of the index shows the optimal situation along
with changes in market prices. It can be the result of integrated financial
imbalances. So, the cyclical measures between these two limits can show the
situation in the financial system.

Albulescu (2010) offered an integrative index of financial stability in point.
In his study, he employed the macro-financial stability index for Romania
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between the years 1996 and 2008." He selected 20 indicators, each of which
could indicate a dimension of the financial system such as the development of
the banking sector, soundness, the vulnerability of the banking system, etc.
The sub-indices were all standardized so that the quantities would change
between zero and one. Zero was the worst, and one was the best quantity
during the period of research. Such standardization could eliminate the
difference between measurement units and help aggregation. The researcher
also used the same weight for the indices in designing the general index.
Besides, the resistance of the index to macro stability factors was examined.
He used a Stochastic Simulation model to forecast an index for the Romanian
banking system. Based on this index, the periods of crises are shown by the
impairment in the index, and the improvement of the financial stability in the
Romanian banking system can be observed to have started in 2000, and more
improvement was expected to occur in 2010.

Gersl and Hermanek (2007) computed a macro index of financial stability
for Czech. Based on financial stability indices provided by IMF, it was noticed
that based on financial soundness, the indicators which form the index of
financial stability could also be used for comparison and gradation with other
European counties.

Evans et al. (2000) emphasized the concept of financial indices in assessing
and monitoring the financial stability of a financial institution, and the
financial system, in general, as well as forecasting the future activities. They
divided the macro-prudential indices into two categories of indices: macro
variables relevant to financial system stability, and integrated micro-
prudential indices that summarize the financial data reports of financial
institutions. They thought that a financial crisis occurs when these two
categories show vulnerability in the financial institution at macroeconomic
shock occurrence.?

Another group of studies has focused on the relationship between financial
stability and the real sector’s actions (mostly in the US, European countries,
and new economies). These studies have inquired into the use of various VAR
models of macro-finance.

For example, Cevik et al., (2013) and Hakkio and Keeton (2009) studied
the relationship between financial stress and real economy sector through
linear standard VAR approach. Afonso et al. (2011), Hollo et al., (2012) and
van Roye (2014) employed threshold models to examine the same

! Forecasting the Romanian Financial System Stability Using A Stochastic Simulation Model
2 Macro-prudential Indicators of Financial System Soundness
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relationship. Mallick and Sousa (2013), Magkonis and Tsopanakis (2014), and
Tng and Kwek (2015) studied the impact of financial stress on macro-
economy within a structural VAR framework. In a similar vein, Dovern and
van Roye (2014) analyzed the world business cycle and the international
transfer of financial stress through a general VAR model. Markov Switching
VAR models are employed to examine the relationship between the real
economy sector and financial market stress (Aboura & van Roye, 2017; Davig
& Hakkio, 2010; Hartmann et al., 2015; Hubrich & Tetlow, 2015).

Most of these studies have indicated that the increase in financial stress
results in significantly reduced economic activities, especially during high
financial stress conditions. Most of these studies take into consideration the
time domain of the data and ignore the frequency domain. However, since the
interaction between financial and economic processes is the result of the
interaction of various factors in different time horizons from several minutes
to several years, it seems logical to think that the relationship between
financial stability and economic activity changes during different time scales.

In such a case, the wavelet transform seems to be an attractive way because
it allows for the decomposition of each signal into time scale components,
taking into consideration both time and frequency domains. It then checks the
relationship between the two time series based on the scale-by-scale method.

Therefore, through wavelet analysis one can investigate the relationship
between financial stress and the real economy sector at different scales or
different time horizons, and determine whether such a link is essentially a
long-term phenomenon, or a noticeable short-term or medium-term
relationship. Also, wavelet methods are a better alternative than VAR analysis
to determine the mutual dependence between the time series for some reasons.
First, VAR models do not have a spectral display. Consequently, it is not
possible to investigate the links in the economic-financial activities at different
frequencies. Second, the VAR models can be applied only to stationary data.
So, there is a need for data conversion, which can lead to bias and unreliable
findings. In contrast, the wavelet analysis is more flexible to accommodate
both stationary and non-stationary data and can preserve the main economic
and financial directing forces. Third, unlike the VAR model features, the
wavelet approach does not impose parametric constraints on the dynamics of
time series fluctuations. In short, these aspects justify choosing a wavelet
approach, rather than a VAR approach, in studying the interactions between
financial stability index and the real economy sector (Ferrer (2018)).
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3 Making Financial Stability Index

The implied research hypothesis in this study is that according to bank-based
finance in [ran economy, a banking crisis usually results in financial-economic
instability. In general, the methods of identification of banking crises are
based on two groups of indicators: the event method and the statistical method.
Some weaknesses of the event method (e.g., the market events are not strong
enough to occur) can impair the ability to identify the crisis at the right time,
resulting in a bias. In contrast, in the statistical method, which relies on
quantitative measures, it is possible to identify different levels of bank
fragility, and the bias is eliminated. Therefore, a statistical index was used in
this study (Poor Abdolhan, 2018).

According to the nature of the economy of the country in this study, the
sub-indices were selected from the lower level of the financial stability
structure, as shown in Figure 1 (market components) and the medium level
(markets, financial intermediaries and infrastructure). After being
standardized and properly weighted, the sub-indices were aggregated to build
the financial stability index at a high level.

top fevel

(overallindex) Financial Stress Indicator

e ™.

intermediate fevef

(building blocks) Markets Intermedianes Infrstructures
T 4
I
equity market bank payment systems
bond market seftlement system
lower fevel
foreign exchange
hedging (derivatives)

Figure 1. Structure of Financial Stability Index. Source: Kremer and Hollo (2012)

Considering the similar studies, the variables of credit risk, liquidity, and
profitability of the Iranian banking sector were used, and the whole sector was
considered as a large bank. In previous studies, indices such as the Banking
System Fragility Index (BSFI) considered all indices simultaneously
(Kibritcioglu, A., 2003). In this study, the aggregate index is designed to
measure the financial system at the time of macroeconomic shocks. It
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considers the financial system as the whole, and the components of the
banking system as microelements. The selection of variables is based on the
systematic relevance, importance, accessibility, and consistency of the data.

For example, the rate of return on assets and the rate of return on equity
was considered as the indicator of profitability, and the ratio of non-
performing loans to total loans was considered as an indicator of credit risk.
Besides, liquidity risk indicators such as the ratio of liquid liabilities to liquid
assets were taken into consideration too. Figure 1 shows how the choices were
narrowed down so that the significant variables could be selected in making
the financial stability index.

It is better to take other sectors such as infrastructure and other markets
into account in making the Financial Stability index. In this study, the focus
was on the intermediations (especially banks) among other sectors; the other
sectors were ignored for simplicity and limitations in the data from monthly
raw balance sheets.

The key point is that the financial stability index must be representative of
the profitability and reflects the financial system fragility. In other words, the
achievement of this research is the use of sub-indices of the banking sector as
a microelement to construct an aggregate index and check the co-movement
of the index made with the representative of the macro-prudential variable
through wavelet analysis.

3.1 The Data

Monthly balance sheet data are collected from the Central Bank of the Islamic
Republic of Iran from March 2007 to February 2017'. The data were
summarized, cleaned, and aggregated to calculate the financial ratios. The
variables which were used in building the index included Return on Assets
(ROA), Return on Equity (ROE), Non-Performing Loan (NPL), Liquid
Liability to Liquid Assets (LL), The ratio of interbank funds to liquid assets
(IF), Uncovered liability ratio (ULR). Table 1 provides a statistical summary
of the data.

! Data were obtained from 36 banks and financial institutions in different years.
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Table 1

Statistical Summary of Research Data
Variable Mean Standard Minimum Maximum

Deviation

NPL 0.148357 0.038941 0.093191 0.260375
ROE 0.37975 0.162509 -0.00484 0.724043
ROA 0.018796 0.011291 -8.5E-05 0.049565
LL 0.681369 0.115329 0.49237 0.895377
IF 0.008243 0.003477 0.002961 0.019326
ULR 0.954097 0.01383 0.916379 0.985376

Source: Research findings

The ROA ratio refers to the profitability of total assets. It focuses on the
efficiency of assets for the production of profits. Similarly, the ROE is a ratio
that shows the efficiency of stakeholders ' resources. The rest of the variables
show the vulnerability of financial institutions: NPL (Non-Performing Loan)
is the index of credit risk. The ratio of Liquid Liability to Liquid Assets (LL),
the ratio of interbank funds to liquid assets (IF) and Uncovered liability ratio
(ULR) are the liquidity risk indicators. According to Aspachs et al., (2006),
the criterion for selecting these variables in the index is that the Financial
Stability index must take into consideration two key variables: profitability
and the likelihood of non-payment of debts. In general, variables that make
the index were selected based on the models used in similar studies, the
analysis of the financial system of Iran, the systemic relationship between the
variables and the accessibility of the data.

3.2 Aggregation of Variables and Transform into the Financial
Stability Index

The hardest aspect of building the financial Stability Index is to determine
how the variables are weighted because this determines the impact of each
variable on the Financial Stability Index. The problems facing this process are
the absence of a reference index to measure the allocated weight accurately.
There are several methods to measure the weight of variables.

Due to the weaknesses of the Equal-Weighted Variance method, the
principal componential analysis was used. Equation 1 shows the weight each
variable has in forming the index. In the end, FSI is aggregated by adding
weighted variables.

FSI, = w;ROA + w,ROE — w;IF — w,NP — w ULR — w,LL (1)
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3.2.1 Equal-Weighted Variance Method
For the sake of simplicity, the Equal-Weighted Variance is the most popular
method in studying financial system stress. An index is made to give equal
weight to each variable. Indicators are standardized assuming normality to
reach the unit scale. This technique makes variables standard so that they can
be expressed in a unit and then added to each other with the same weight. The
general index formula is provided in Equation 2.
Xit—Xi

=Yk w,
i=1 L o

2

In this equation, k is the number of variables which form the index, X; is
the mean, o; standard deviation and X; ; and w; the weights for the variables.

Then, we standardize the final index to check it in terms of deviations from
the mean. The problem with this approach is that it gives the same weight to
all standard variables that make up the index. This hypothesis may be
inaccurate depending on system vulnerability and the differences in
institutions. Furthermore, through this approach, the variables usually have a
normal distribution, which is a strong hypothesis and may cause additional
restrictions.

In spite of what was mentioned above, the Equal-Weighted Variance is the
most popular method in building financial stress indices because it provides
easy calculation, and has better processing as compared to other complex
methods. Illing and Liu (2003), Hanschel and Monnin (2005) and Puddu
(2008) used this method as the start point for developing their indices.

3.2.2 Principal Component Analysis

In this method, by examining the patterns in the data, the similarities and
differences are detected between them. The main idea behind this method is
to obtain a series of combinations of selected variables so that more variances,
generated by the combined variables, can be taken into account. In other
words, large data are compressed to show the nature of the original data. This
method is in search of a set of elements to summarize the correlation between
variables (Morales and Estrada, 2010). For example, the objects in the real
world are 3-dimensional, but what is seen in the display image, without losing
much information, has two dimensions. The principal component analysis
receives a lot of data and then gives you the most significant dimension to
have a better view. This method has two general objectives: first, moving from
several main variables to an aggregated variable (data reduction) and then
identifying which variables are more important in the explanation of the total
variance (interpretation). In other words, variables are combined so that the
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highest variance generated by the variable is calculated by the aggregate index
(Morales & Estrada, 2010). After applying the method and implementing it in
the SAS (Statistical Analysis System) software, we reached the following
index with relevant weights.

IPC = —0.279331(NPL) + 0.475068(ROA) + 0.394296 (ROE) —
0.398852(LL) — 0.345602(IF) — 0.512144(ULR)

IPCA
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Figure 2. Financial Stability Index after Seasonal Adjustment through Principal
Components Analysis. Source: Research findings.

Diagram 1 shows the chart of financial stability index obtained by principal
component analysis after seasonal effect adjustment using the STL' algorithm.

4 Wavelet Analysis

In this section, Wavelet analysis and Continuous Cross Wavelet Tools
(CCWT) are introduced briefly. The CCWT is designed to assess the amount
of relationship between time series in a two-variable framework. Wavelet
analysis is a mathematical tool for signal processing in a time-frequency
domain; it was proposed as an alternative to the Fourier method” since the
mid-1980. Wavelets combine the data from both time and frequency domain

! Seasonal and Trend decomposition using Loess and splits time series into trend, seasonal and
remainder component.

2 The Fourier method allows the study of how the relationships between variables change at
different frequencies using spectral variable methods but do not apply time information to the
data. Besides, the Fourier transform is only suitable for the Stationary time series. It should be
noted that there are some Fourier-based tools such as Window Fourier Transformation that
overcome these limitations. However, as Kaiser (2011) puts it, WFT is an inaccurate and
inappropriate method for estimating time-frequency location.



140 Money and Economy, Vol. 13, No. 2, Spring 2018

to preserve time data. Therefore, it is suitable for describing non-stationary
signal behavior. Also, to decompose a signal in its time-scale components,
wavelets can be used to identify the relationships between the series based on
the scale-to-scale method, and how they evolve. Therefore, Wavelets help
discover inter-variable patterns, which is not simply possible through
conventional time domain.

A wavelet is a "small wave packet" that grows or disappears in a limited
period. This function is displayed with the ¥ symbol in the space L*(R) , and
is placed with the average zero and normalized in origin. Based on Mother
Wavelet, a wavelet-model family of gitls ¢, ;(t) can be easily achieved by
scaling and locating the .

Yus(©) = =) 3)

Where S is the scale parameter or delay that controls the wavelet width and
u is the location parameter to show where the wavelet center is.

There are two types of wavelet transform: continuous wavelet transform,
and discrete wavelet transform. Continuous wavelet transforms operate at
every possible scale and condition of the time, while the discrete wavelet
transforms use a specific subset of discrete and spatial values. By taking the x
(t) signal in the Space L?(R), the continuous wavelet transforms according to
the W wavelet, is a function of two variables, the W, (u, s), which is obtained
by wrapping a signal in the full family of wavelet girls.

W, (u,5) = [ x(t) i (e)dt 4)

Where the * symbol shows the complex conjugate. Due to their intrinsic
characteristics, continuous wavelet transforms contain additional information
on signals, which makes it easier to interpret and provide more tangible visual
results. As Grinsted et al. (2004) State, the continuous wavelet transforms are
more suitable for the extraction of time series features, while discrete wavelet
transforms are more useful for noise reduction and data compression. Due to
their simple nature and adaptability, discrete wavelet transforms used more
for economic and financial applications. However, the continuous wavelet
transforms have gained popularity in recent years in the economy and finance.
There are different types of mother wavelets, such as Harr, Morlet,
Daubechies, Mexican hats, etc. in the existing literature. Among them, the
Morlet wavelet, introduced by Goupillaud et al. (1984), has been used more
than others. It is defined as,
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—t2

Y(t) = n_%ei“’oteT (5)

Where the positive parameter w, represents the central dimensionless
frequency of the wavelet.

Morlet wavelet is a complex wavelet which can be decomposed into real
and imaginary parts. This characteristic allows for separating the domain and
the signal phase under the study, providing more information about co-
movement and latency between the two time series. Therefore, in addition to
numerous economic and financial applications, the Morlet wavelet has been
used in this study to investigate the interactions between financial stress and
macro-prudential indicator.

In a single-variable framework, the wavelet power spectrum X(t) is the
wavelet squared coherence of the continuous wavelet transform. This method
measures the relative contribution at any time and any scale relative to the
variance of the time series. Hence, the wavelet power spectrum can be
interpreted as the density of signal energy in the time-frequency space.

To identify the relationships between time series, two well-known cross-
wavelet tools namely the square of wavelet squared coherence and wavelet
phase difference were proposed by Torrence and Compo (1998) in the
framework of continuous wavelet transforms. However, before applying these
hybrid tools, it is necessary to introduce the concepts of cross wavelet
transform and wavelet power spectrum. Wavelet transform of two time series
X (t) and Y (t) is obtained through the following relationship;

Way (1,5) = W (u, )Wy (u, 5) (©)

Wy And W, are the continuous wavelet transforms for X(t) and Y(t)
respectively.

The cross-wavelet power spectrum can be easily obtained from the
absolute value of cross wavelet, Wy, (u,s), which shows local covariance
between two time series at any point of time and frequency. Therefore, the
continuous wavelet power spectrum shows the parts in the time-frequency
space in which two time series have high joint power. According to Torrence
and Webster (1999), it is possible to define the second power of the wavelet
coherence in the form of the rectified cross wavelet power spectrum, which is
normalized by the multiplication of wavelet power spectrums in every time
series. The squared wavelet coefficient is obtained by the following
relationship.
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|S(S_1ny(u,s)|2
S(5™1 Wiy w,8)| S (572 [ Wy (w,9)[*)

R%(u,s) = (7

Where S is the smoothing operator for both time and scale, which ensures
that the amount of cohesion in all scales and times is not equal to one.
Although the selected operator has important concepts in the analysis results,
different types of rectifying operators can be selected (Cohen and Walden,
2010).

In the present study, in line with the study by Torrence and Compo (1998),
we used a Gaussian filter, which is the most commonly used operator in
experimental applications. The squared wavelet coherence can be thought to
be a local linear correlation between the two stationary time series (time and
frequency), which is similar to the correlation coefficient of linear regression.
Therefore, it can be used to assess the relationship between the changes in the
two time series at frequency and time. The range of changes is between zero
and one; the values close to zero show a weak correlation at a certain
frequency while the values close to one indicate a strong correlation between
the two time series. Since the theoretical distribution of squared wavelet
coherence is not clear, it is common to use the Monte Carlo method to
determine the level of statistical significance. As with other types of wavelet
transforms, the continuous wavelet transform that is applied to the time series
is affected by boundary disputes.

It is because the wavelet values at the beginning and end of the signal are
not usually calculated accurately, i.e., they include the missing values in the
time series. In the conversion of time series, due to instant wavelet
fluctuations, random values replace the actual derived values of the
conversion. It results in a biased error that is known as the edge effect.
Although there are different methods for dealing with these edge effects, all
of them produce fake coefficients in the boundaries (Mallat, 1998) and the
area which is influenced by the edge effects increase as the time scale
increases. The area of the time-frequency sheet, where the edge effects are
important, is called a cone of influence and is illustrated graphically with a
cone that is enclosed with a thin black line. The values of wavelet functions
outside the cone-shaped area, due to the presence of edge effects, should be
interpreted more accurately.

The squared wavelet coherence with the advantage of measuring the
relationship power between the two time series in the frequency time-space is
not able to distinguish between the positive and negative co-movement and
the identification of priority relationships between the time series under the
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study. It can be solved by using the wavelet phase difference, which offers
details of delays in the two-series volatility and thus provides information on
the priority of relationships. The phase difference can be computed through
cross wavelet transform as follows;

S(5(5_1‘/%«:31 (w,s)))

Pxy(u,s) = tan_l(m(s(s—lwxy(u.S))) ®

Where 3 and R refer to the imaginary and real parts (Ferrer (2018)).

5 Results

This section illustrates the results obtained through the continuous cross
wavelet tools, which were used to examine the interactions between the
financial stability index extracted from Iran's banking sector and the
representative of the macro-prudential variables, the total credit-to-GDP gap,
at constant prices in the year 1998 drawn upon Hodrick Prescot’s method,
between 2007 and 2017.

Seasonal data has been converted to monthly data through Quadratic-
Match Average method. Before analysis of the mutual cross-time between the
financial stability and the mentioned variable, the wavelet power spectrums
for the time series are shown in Figures 1 and 2. This tool is an index of the
local variance of the mentioned series to provide an initial assessment of the
behavior of each series in the time-frequency domain.

Contour plot diagrams are used to illustrate the wavelet power. They
consist of three dimensions: period, time, and power. Period and time are
characterized by horizontal and vertical axes; power is characterized by
different gray colors. Areas with darker gray color are related to areas of very
high power (high variance at the corresponding frequency) while areas with
white color show absence of power (low variance at the corresponding
frequency).

Color analysis for each of the series shows that wavelet power is not stable
over time, nor different frequencies. Figure 2 shows that the highest (darkest)
values of the wavelet power range for all the values of financial stability
coincide with the onset of financial distress in Iran, according to index
obtained through principal component analysis. Also, the highest wavelet
power spectrum for Financial Stability Index of 20 to 40 belongs to the years
2008 to 2011, the period of financial instability in Iran’s economy, according
to principal component analysis.

Most energy of macro-prudential variables indicator is focused on financial
distress. In general, evidence from the wavelet power spectrum suggests that
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financial stress is significantly concurrent with the macro-prudential variable
representative in shorter scales with very low power.

Similar to the power spectrum, the squared wavelet coherence is also
drawn through a contour plot. Figures 2 and 3 show the period and time on the
horizontal and vertical axes, respectively. The squared wavelet coherence is
displayed by the grey scale in which the increased amount of coherence is
shown by increased darkness.

The straight black line in these figures separates the areas where the
coherence of the squared wavelet is statistically significant at a level of 5%.
Also, the Monte Carlo simulation method was used to assess statistical
significance. In particular, the significance level of 5% using the Monte Carlo
simulation of 120 pairs of ordinarily distributed time series with the same
length, mean, and variance has been specified as the main series.
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Figure 3. The Energy Power Spectrum for Financial Stability Index. Source: Research
findings.

The thin black line specifies the cone of influence. The figures show that
the coherence of the squared wavelet allows for the detection of time, the
frequency of dependence between the financial stability Index and the
representative of the macro variables, and the phase difference is always
associated with a financial stress index. The results of wavelet coherence
analysis indicate that the financial stress index and the macro-prudential
variable have not remained stable during the time and over time scales. In
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particular, the highest level of coherence between financial stress and the
index of the macro-prudential variable representative has been almost at the
beginning of financial turmoil.
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Figure 4. The Energy Power Spectrum for Macro-prudential Representative Variable.
Source: Research findings.

Figure 4 shows the important economic and financial relationships are
mostly concentrated at time horizons less than one year. In contrast, the
relationships have been poor for the horizons of more than one year since the
beginning of the year. It indicates that there is a real need for a macro-
prudential policy mostly in the medium and short terms.

The black arrows indicate the phase difference within the statistically
significant range on the wavelet coherence diagrams. The zero-phase
difference means that two basic time series are moving together at a specific
scale. When the time series are in a phase (positively correlated), the arrows
point to the right, but when the series is not in the same phase, the arrows point
to the left (negatively correlated).

Besides, once the arrows show an upward direction, it means that if the
series are positively correlated, the first time series (here the Financial
Stability Index) leads the second series (here the macro-prudential indicator
variables), and if they are negatively correlated, the second time series leads
the first time series. Conversely, once the arrows show a downward direction,
it means that if the series is positively correlated, the second series will lead
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the first time series. Therefore, the left and downward directions indicate that
time series are negatively correlated, and the first time series leads the second
time series. Similarly, the left and upward directions indicate that the time
series are negatively correlated, and the second time series leads the first time
series.
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Figure 5. Cross Wavelet for both Financial Stability Index and Macro-prudential
Representative Variable.

In the short term, the arrows that point to the left and upward direction
indicate that the financial stability and the macro-prudential representative are
negatively correlated, and the increased credit-to-GDP gap leads to financial
stability. Meanwhile, it is observed that the correlation between the two series
is reduced over time.

The outputs of the cross-wavelet method include an infinite number of
explanatory indices or the correlation between the two time series at different
frequencies, which is not possible to display in the table. Thus, a contour plot
analysis method was used. In the medium term, the arrows that point to the
right and the downward direction, the financial stability and the macro-
prudential representative variables are positively correlated, and the increased
credit-to-GDP gap leads to the financial stability. Therefore, the adoption of
macro-prudential policy is more suggested in the short term for the Iranian
economy.
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As it can be seen in Figure 4, the financial stress is not on a long-term co-
movement with the macro-prudential representative variable, and in the short
term, it has increased along with the reduced ratio of the credit-to-GDP gap as
compared to the long-term trend during the financial crisis. It has a negative
co-movement, resulting from a combination of factors involving more
uncertainty about the price of financial assets and economic prospects, and, in
general, higher investment costs, increased harder credit conditions, reduced
consumption and investment costs within the existing accelerating options and
banking capital channel.

This finding shows that the most relationship between financial stability
and the macro-prudential indicator is in the medium-term time horizon, which
can be resolved by “wait and see" attitude adopted by households and
companies, is in response to uncertainty as suggested by Bloom (2009) and
Basu and Bundick (2017).

Higher financial distress generates significant incremental understanding
of uncertainty and risk, resulting in reduced consumption and fewer
investment decisions as a general behavior and an economic factor. The same
argument indicates that the fluctuations in the macro-prudential indicators
have an insignificant impact on the long-term economic activities since the
economic factors, namely, the firms and households, in the long run, complete
their information and adapt themselves to new condition.

6 Conclusion

The recent global financial crisis and the big economic recession have shown
that financial turmoil has a detrimental impact on economic activities. This
paper examined the relationship between financial stability and the macro-
prudential variables indicator in the frequency time-space through a
continuous cross Wavelet method to provide an appropriate platform for
assessing the interactions. Empirical results show that the interaction and the
explanatory power between the macro-prudential variable indicator and
financial indices undergo considerable changes through time, and, depending
on the time horizon, are different. It can be accounted for by ‘wait and see”
attitude of the firms and households at the financial uncertainty.

In particular, these factors tend to postpone consumption and investment
decisions until the uncertainty is removed. Thus, the economic consequences
of the financial stress are not immediate, but, after a while, the highest co-
movement of a medium-term nature occurs. There will be no co-movement,
in the long run, when the information is completed, and the economic factors
intervene.
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After using wavelet analysis to investigate the co-movement of two time
series of financial Stability Index and macro-prudential variable indicator in
two dimensions of time and frequency, it was observed that the relationship
between these two variables was more in the short and medium-term in Iran’s
economy. The financial stability and the representative of the macro-
prudential variables are negatively correlated in the short-term, and the
increased credit-to-GDP gap results in decreased financial stability. Besides,
it is observed that the correlation between the two series is reduced over time.
In the medium-term, the financial stability and the representative of macro-
prudential variables are positively correlated, and the increased credit-to-GDP
gap results in financial stability. If it is estimated that the representative of
macro-prudential variables increases, it seems then necessary to take a macro-
prudential policy in the short-term.

The evidence presented in this study may have important practical
implications for different economic agents. Timely identification and
forecasting of adverse conditions in the financial system must be of high
priority for policymakers to enforce efficient, prudent policies and reduce the
contradictory effects on real economic activities as much as possible, mainly
in the short- term. Finally, under the conditions of high financial stress,
policymakers may have to resort to policy procedures that differ from the
usual guideline.
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The present study suggests a model for predicting liquidity gap, based on source and cost
of funds approach concerning the daily time series data (25 March 2009 to 19 March
2018), in order to control and manage the liquidity risk. Using the family of
autoregressive conditional heteroscedasticity models, the behavior of bank liquidity gap
is modeled and predicted. The results show that the APGARCH with the Johnson-SU
distribution is the most suitable model for explaining the liquidity gap behavior. Based
on the rolling window method the more accurate model has been selected to be the
APGARCH model with T-Student distribution which provides the least error in
forecasting liquidity gap.
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1 Introduction

Liquidity is the capacity of a bank to increase the amount and value of
financial assets and to meet expected and unexpected cash and collateral
liabilities with reasonable costs and without causing unacceptable damages.
Liquidity risk is the bank's inability to meet its maturity obligations without
reverse effect on the financial condition of the bank. Effective liquidity risk
management is a set of policies that leads to timely maturity of the bank's
liabilities and reduce the likelihood of a reversal of the financial situation
(Kumar & Yadav, 2013).

Balancing between short-term obligations (deposits) and long-term
investments (facilities) is the main strategy for managing the bank's liquidity.
The main challenge in the bank's liquidity management is that most of the
banks' resources are financed from short-term deposits, while the banks'
granting facilities are limited to investing in assets with a low liquidity rating.
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Keeping large amounts of liquidity lowers the ability of the bank's investment,
reduces profitability, and ultimately loss of the market, which reflects an
inefficient allocation of resources. On the other hand, keeping inadequate
liquidity would put the bank at risk of failing to meet its obligations on time,
loss of customers, risk of collapse, and ultimately bankruptcy risk
(Department of Risk Research and Management of EN Bank, 2008).

Failure to quickly access cash at the right time and with the right cost will
put the bank at risk of liquidity. Therefore, determining the amount of liquidity
required by the bank to maintain balance between assets and liabilities is one
of the most important tasks of the bank's executives. In this regard, the task of
the financial manager of the bank is to use a variety of methods and models to
predict liquidity with respect to environmental changes. Therefore, the bank's
ability to assess and manage liquidity supply and demand in line with the
continuation of banking operation, non-exposure to high interest rate risk,
capital requirements, high bank reserves and the risk of reputation is necessary
(Ismal, 2010).

The Basel Committee is one of the subsidiary committees of the Bank of
International Settlement (BIS) and the most important authority in banking
supervision; This committee believes that liquidity management in banks is of
great significance due to the fact that the most important function of a financial
institution is to provide cash to customers with the aim of maximizing returns
for the stakeholders. Therefore, banks are required to pay attention to liquidity
resolutions, policies and liquidity management approaches to strengthen the
financial power of the bank in order to deal with the turbulent market
situations. Therefore, in this study, an attempt is made to study more precisely
the liquidity gap behavior of the bank, and some of the characteristics
observed in the liquidity gap series that has been less considered in previous
studies, are well-thought-out in the modeling process.

In order to identify the process of data production and to control and
manage the liquidity risk of a private bank, we try modeling and predicting
the behavior of the liquidity gap series (the difference of resource and cost of
funds) based on cash flow prediction using Generalized Autoregressive
Conditional Heteroskedasticity models, In this way, some of the observed
characteristics of the liquidity gap series such as Heteroskedasticity, Fat Tails,
Volatility Clustering, Leverage Effect, Volatility Feedback and Long Memory
in the modeling process are considered. Accordingly, the performance of a
number of GARCH family models is compared in normal probability
distribution, skewed normal, t-student, skewed t-student, generalized error,
skewed generalized error and Johnson-SU distributions. In order to verify the
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accuracy of the models used, the Likelihood Ratio (LL), as well as the Akaike
Information Criteria (AIC) and Schwarz-Bayesian Information Criteria
(SBIC) metrics are used. Also, with a goal of selecting the well-anticipating
and best forecasting model based on the Rolling Window approach, we use
the Mean Absolute Error (MAE), Root Mean Square Error (RMSE) and
Theil’s Inequality Coefficient (TIC).

The paper is organized as follows: The second part focuses on theoretical
foundations and research background. The third part deals with the
methodology of research and description of data. In the fourth section, the
model is estimated and the findings are analyzed. Section five summarizes the
results of the research.

2 Theoretical Background and Literature Review

2.1 Theoretical Review

Liquidity risk refers to the inability of a financial institution to pay off debt or
to provide funds to raise assets. This risk appears in two forms in financial
institutions: the liquidity risk of resources and the liquidity risk of assets. The
liquidity risk of resources is created when the financial institution is unable to
provide the required funds with guarantee at the time of need and at a
reasonable level of need. Losses associated with financing are created when
short-term and long-term debt (deposits) cannot be made at the time of need.
The liquidity risk of an asset, also known as asset market liquidity risk, is the
inability of the financial institution to convert assets into cash when cash is
needed (Department of Risk Research and Management of EN Bank, 2008).

There are various methods for predicting bank liquidity, which include: 1-
Cash flow forecast (sources and costs of funds), 2- Balance-sheet forecast, 3-
Income-based forecast, and 4- Forecasts based on the structure of deposits
(Department of Risk Research and Management of EN Bank, 2008).

The most commonly used liquidity forecasting method is cash flow
forecasting (resources and expenditures). In this way, a liquidity surplus or
deficit is predicted by predicting the input and output cash flows over a period
of time and calculating the difference between the received and paid funds.
After identifying surpluses or deficits, planning for deficits compensation or
surplus consumption is required in order to achieve a liquidity balance at the
end of the period. In fact, the financial institution's attempt to steer liquidity
gap to zero is not the case, since providing liquidity to depositors and investors
with the goal of earning money is one of the main functions of the financial
institution. In other words, the goal is to adjust the liquidity gap within the
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acceptable range, considering the ability of the financial institution to convert
and sell assets at an appropriate time, in order to replace current assets and
liabilities (Pedram, Shirin Bakhsh and-& Zavarian, 2008).

In relation to the management of liquidity in the banking industry, various
theories have been proposed, the most important of which are: 1- The
Commercial Loan Theory 2- The Shift Ability Theory 3- The Anticipated
Income Theory 4- The Debt Management Theory 5- The Asset-Liability
Management Theory. We explain these views (Department of Risk Research
and Management of EN Bank, 2008).

2.1.1 The Commercial Loan Theory

The history of this theory dates back to the 18th and 19th centuries in England
and the early 20th century in the United States. According to this theory, the
best type of investment is short-term facility, which is provided through
current deposits, because this type of investment can be liquidated and is
appropriate for liquidity needs. The proponents of this theory emphasize only
on bank assets and, above all, on the payment of short-term loans with a high
degree of liquidation (Roussakis, 1997).

2.1.2 The Shift Ability Theory

The formation of this theory dates back to the 1920s and the expansion of
financial markets in the United States. The advocates of this theory believe
that banks should hold significant amounts of their funds in short-term, first-
class and immediately tradable securities, so that they can sell these securities
without loss or with the least harm, in the event of a liquidity problem. Some
supporters of this theory, of course, believe that if the size of liquidity is clear,
there is no reason for a bank to only hold short-term securities; what matters
is the quality of these papers (its liquidity level), not its maturity, that is, all
types of cash assets (such as loans and securities available for sale in the
secondary market) can be used to offset the outflows (Roussakis, 1997).

2.1.3 The Anticipated Income Theory

In the 1940s, and on the eve of the beginning of the period of installment
facilities, the theory of anticipated income was introduced. In this view, the
timing of repayment of principal and interest on the facility is based on the
repayment power of the borrower and on the basis of his expected earnings.
In fact, based on this theory, liquidity needs and, consequently, the payment
of banking facilities depends on the borrower's expected revenues (Roussakis,
1997).
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2.1.4 The Debt Management Theory

The expansion of the debt management theory from the 1960s was
accompanied by the growth and development of money and capital markets.
The advocates of this theory believe that they should not keep all the needed
liquidity in the bank. Whenever required, debt management can provide
liquidity from money and capital markets by purchasing additional reserves
of other banks, issuing certificates of deposit, borrowing from central bank,
issuing short-term bonds, increasing the bank's normal capital or securing
credit from global money markets (Roussakis, 1997).

2.1.5 The Asset-Liability Management Theory

During the 1960s, demand for bank loans grew faster than the growth rates of
major deposits and non-sensitive deposits to interest rate fluctuations. The
underlying problem in this context was the increased lending capacity of
banks, and thus the theory of asset-liability management was formed. In this
approach, some of the expected liquidity requirements are held as high-
liquidity assets - in the form of holding securities and deposits with other
banks. Other expected liquidity requirements are provided through a
predetermined order in the credits ceiling, or from counterparty banks and
other fund providers. Today, banks are paying attention to both sides of the
balance sheet (resources and expenditures) to meet their liquidity needs, and
meeting the liquidity needs (costs) with resources is done by the Asset-
Liability Management Committee (Rose, Hudgins, 2005).

2.2 Literature Review

Cucinelli (2013) examines the factors affecting bank liquidity risk in the euro
area. The results of the research indicate that larger banks are at higher risk of
liquidity, while higher capital banks have better long-term conditions for
liquidity requirements. Furthermore, the quality and composition of the bank's
assets only affects the liquidity risk in the short run. With regard to the
specialization, banks more specialized on the lending activity show a
more vulnerable funding structure. In addition, liquidity risk management
during the crisis will change only in the short run.

In "Unbalanced Liquidity Risk Management: Evidence from Latvian and
Lithuanian Commercial Banks", Konovalova and Zarembo (2015) examine
and analyze the factors affecting bank liquidity. The results of their research
indicate that liquidity provision by the bank in crisis situations is often carried
out through the absorption of new deposits at a higher interest rate or through
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the sale of bank assets. One of the most influential factors on bank liquidity
status is fluctuations in interest rates.

Pagratis, Topaloglou, and Tsionas (2017) use the Stress Test approach to
assess liquidity risk in US commercial banks. The results of their research
indicate that the lack of liquidity in the American banking system appeared in
the midst of the financial crisis. They found that banks that hold high-liquidity
assets in their assets mix have a high degree of safety against liquidity shocks.
Large banks experienced the largest liquidity shock in the first quarter of 2008
(equivalent to $154 billion, equivalent to 14% of their asset value) and small
banks in the fourth quarter of 2007 (equivalent to $117 billion, equivalent to
11% of their asset value). Evidence suggests that system vulnerability
following a crisis is rooted in maintaining a large part of bank assets in the
form of uninsured long-term deposits, while government securities are
superior to other assets due to their high liquidity.

Based on the balance sheet data of a bank in India, Mishra and Burns
(2017) examine the effect of liquidity shocks on the bank's lending channel.
In their research, they use a structured VAR framework, a short-term model
for analyzing the dynamic interactions between monetary policy, bank
liquidity and bank lending. The results of their study indicate that monetary
policy shocks have a rapid, lasting and strong effect on bank lending, while
liquidity shocks affect a bank's lending after a 9-month lag. There is also
evidence of an indirect feedback channel between monetary policy and bank
lending, which acts through the bank's liquidity changes. However, the
indirect effect of monetary policy on the bank's facilities (from the bank's
liquidity channel) operates with a lag of approximately 6 to 9 months.

DeYoung, Distinguin, and Tarazi (2018) investigate liquidity behavior of
commercial banks in response to negative shocks of capital in a study entitled
"Joint Rules on Bank Liquidity and Capital." They examine legal liquidity
behavior and legal capital, as an alternative, for the US banks with assets under
$1 billion, using pre-Basel III data. Looking at exogenous shocks to legal
capital ratios, these banks are redirecting their loans, accruals and unprofitable
gains, and taking steps to improve capital ratios and increase their liquidity
position. This behavior is less observed in large banks. They conclude that the
minimum capital limit naturally reduces the risk of liquidity in local banks and
justifies the exemption of these banks from the Basel III liquidity standards.

Divandari, Lucas and Mousavi (2004) design a prediction model for
liquidity management of financial institutions within the framework of a
usury-free banking system in order to control liquidity risk. In the first step,
in order to design the operational model of the research, they sought to identify
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and model all liquidity items based on the resource-expenditure approach
using the financial data of Mellat Bank in 2004. In the next step, in order to
predict daily liquidity components (resources and expenditures), the method
of neural networks with three-layer perceptron structure and post-release error
training algorithm are used.

In a study (2008), Pedram, Shirinbakhsh and Zavarian predict the liquidity
of the bank and determine the liquidity gap in order to control the liquidity
risk of one of the private banks of Iran. In this regard, they used the resource
and expenditure funds approach to predict liquidity. In addition to daily
prediction of liquidity flows from the bank’s operations, they predict liquidity
gap with regard to the impact of macroeconomic variables and financial
market conditions as well as calendar effects for the next period. In this way,
they use a structural approach to explain resource-expenditure changes and a
time-series method to predict the flow of liquidity gap.

Yazdanpanah and Abbasi (2009), predict liquidity resources of EN Bank
in order to control and reduce liquidity risk. To this end, they design a model
to predict the liquidity of the EN Bank, which includes the current account,
and the account between banks and the fund. In this regard, they use prediction
based on cash inflow during this period, so that in order to meet the goals and
strategies of the bank, the necessary planning for the deficit recovery (surplus
consumption) with the aim of liquidity equilibrium will be prepared at the end
of the period. The model is based on ARIMA, and the forecast based on this
model is for the next 52 weeks, which indicates the excess liquidity of the
bank.

Poursherafatan et al. (2014) investigate the liquidity risk management in
the banking system using a Stochastic Optimal Control method. In order to
determine the optimal strategy to reduce liquidity risk of the bank by
increasing the liquidity coverage ratio, they propose a method based on the
stochastic dynamics of the liquidity parameters such as cash assets and net
cash outflow. In order to predict liquidity behavior of the bank, they present a
dynamic system to explain liquidity behavior by observing the same type of
credit, operational, market and liquidity behavior in the past.

Esmaeilzadeh and Javanmardi (2017) present a liquidity modeling and
forecasting to obtain a liquidity risk management model of Saderat Bank. In
their research, using liquidity data from 2011 to 2014, they predict bank
liquidity for the year 2015 using the ARIMA model. In order to model
liquidity risk, they estimate Liquidity at Risk based on ARCH and GARCH
models. The results of their research indicate that the ARIMA model is an
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appropriate model for predicting liquidity, with econometric models, it is
possible to model liquidity risk.

3 Methodology and Data Description

The survey of volatility in financial markets, which is used as a risk
measurement criterion, plays a fundamental role in investing, valuing
securities, market rules and controlling and managing risk. Therefore,
modeling and estimating the turbulence of financial-economic time series, has
become the focus of numerous studies in finance.

Among the approaches proposed in modeling the turbulence of financial-
economic data, time series modeling (parametric approach) methods,
including Historical Standard Deviation, Stochastic Volatility models and
ARCH class models, are the most widely employed methods. All of these
models are capable of explaining characteristics such as volatility clustering
and fat tails of probability distribution, while some of these models also take
into account asymmetry of volatility. The efficient performance of such
models in capturing the dynamic properties of turbulence in financial-
economical time series, makes them a proper tool for modeling of turbulence.
These models formulate the conditional variance of time series through the
Maximum Likelihood method. (Poon and Granger, 2003).

3.1 Autoregressive Conditional Heteroskedasticity Model (ARCH)
The ARCH model was proposed by Engel in 1982, and has become a well-
known category of nonlinear models for modeling financial time series. This
model is one of the most common approaches to variability modeling, which
is done by examining the variance structure of the error sentence, in which the
conditional variance is a function of the second power of the residual lags. In
general, an ARCH model with q lags is specified as follows:

vi~11.d(0,1)  ye =vo + Xil1 ViVeoi — Xjm1 0j8j t &, g =0ve (1)
ol =g+ X, el ., i>0,0=0, 0p>0 )

It has the capability of modeling fat tails as well as clustering phenomena
of volatilities.

3.2 Generalized Autoregressive Conditional Heteroskedasticity
Model (GARCH)

Taylor (1986) and Bollerslev (1986) have tried to resolve some of the
disadvantages of the ARCH model, such as determining the number of lags in
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errors terms, as well as violating the non-negative assumption of conditional
variance. With the aim of long memory process modeling and more flexible
lag structure than the ARCH model, they proposed the generalized ARCH
process, referred to as GARCH in the financial econometric literature. The
structure of a GARCH (p, q) model with a fixed general form of the mean
equation (the mean equation is given in the form of equation (1)), is
formulated as follows:

o =ay + 2?:1 oyel; + Z].p=1 B]-crf_]- , 4 >0,020,3>0 (3

This model can explain the characteristics of the fat tails and kurtosis more
than the normal distribution, as well as the volatility clustering phenomenon
of financial time series.

3.3 IGARCH Model

Engel and Bollerslev (1986) presented the Integrated GARCH model
(IGARCH) to investigate the persistence of shock effects. This model has the
same structure as the GARCH model, with the difference that if the
conditional variance equation in the GARCH model has a unit root, then the
GARCH model becomes IGARCH. The equation of variance in the
IGARCH(1,1) model is written as follows:

o =aytogel +(1—oa)oi, 0<a; <1 4)

3.4 TGARCH Model

A review of financial time series suggests that negative shocks (bad news)
have a greater effect in comparison with similar positive shocks (good news)
on fluctuations. For this purpose, GARCH models have been developed with
the aim of considering the effects of positive and negative shocks on
conditional variance asymmetrically in the form of leverage effect. The
TGARCH model, which is an asymmetric GARCH model, was presented by
Zakoian (1994). The variance equation in this model is formulated as follows:

O'tz =ay+ Z?:l aisf_i + Z,P=1 Bjﬁg—j + i1 Yisg—ilt—i ()

Where €;_; = 0 represents good news and &;_; < 0 indicates bad news. If
y; is not meaningful, the model will be symmetric. Also, if y; > 0, the effect
of negative shocks is more than the effect of positive shocks.
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3.5 EGARCH Model

Nelson (1991) presented the Exponential GARCH model to take into account
the asymmetric effects of positive and negative shocks on the conditional
variance of series and with the aim of considering the leverage effect. This
model also has the ability to model the shock persistence. The structure of the
EGARCH model is formulated as follows:

ler—1l 2
no? = w+3%, |y, et Pllesgmer, @
, 2 o2,

In which y; expresses the effect of positive and negative shocks. If y = 0, the

model is symmetric and otherwise is asymmetric. Also, if y < 0, then the
effect of negative shocks is greater than the effect of positive shocks.

3.6 GARCH-M Model

The GARCH-M model, presented by Kim and Kon (1994), introduces the
conditional variance (as an explanatory variable) in the conditional mean
equation, examining the positive correlation between risk and returns. Positive
and significant variance coefficient in the conditional mean equation implies
that more risk premium will lead to higher returns. The GARCH-M model is
formulated as follows:

ye =u+co?+e g =0y , vpe~i.i.d(0,1) (7)
of = ag + ay&f_; + B10¢4 (®)

Where c is called the Risk Premium, and if it is significant, it indicates
the relationship between efficiency and risk.

3.7 APGARCH

Taylor (1986) and Schwert (1989) used standard deviations instead of
variance in modeling the GARCH model. Later, Ding et al. (1993) developed
the Asymmetric Power GARCH model (APGARCH) as a category of
asymmetric volatility models. In this model, conditional variance is
formulated as follows:
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o =g+ XLy o(leei] = viee)® + Z]P:l Bjor; (€)]

For all values i = 1,2, ...,7r if y; = 0, the APGARCH model becomes the
GARCH model.

3.8 CGARCH Model

Engle and Lee (1993) proposed Component GARCH (CGARCH) model to
investigate short-run and long-run volatilities, by modeling the return to mean
property of time series. In other words, the effects of any changes (shocks)
that is created, will be lost after a while and conditional variance returns to a
constant level. In this model, the conditional variance is specified as follows:

o¢ — q = a(efy — qe-1) + B(of1 — Gr—1) (10)
qr = @ + p(qe—1 — ) + @(ef_; — 0f_1) (11)

Equations (10) and (11) represent the short-term (temporary) component
and the long-term (permanent) component in uncertainty, respectively. This
model is also used to evaluate the asymmetric effects of positive and negative
shocks.

3.9 Nonlinear Generalized Autoregressive Conditional Heteroskedasticity
(NGARCH)

To investigate the effect of asymmetric volatility, Engle and NG (1993)
introduced another form of GARCH model in the form of non-linear
heteroskedastic model (NGARCH). In addition to features such as clustered
volatility and fat tails of series, it can model the asymmetric volatility response
to good and bad news in the form of leverage effect. In this model, conditional
variance is formulated as follows:

of = ag + ;071 + P1(€r—1 — Y10¢-1)? (12)

If &_1 < 0, bad news increases the variability and vice versa. Also, if y;
(Leverage effect parameter) is not significant, the model will be symmetric,
that is, the effect of good and bad news is the same.

4 Data and Empirical Results

In this study, the daily data of resources (deposits) and expenditures (facilities
and receivables) of a private bank (based on the national currency, IRR) as an
inflow and outflow of funds during the period from 25 March 2009 to 19
March 2018 are used. Resources consist of all outstanding deposits (current
and savings), term investment deposits (short-term and long-term), as well as
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Certificate of Deposit (CD). Expenditures include the total balance of current
grant facilities plus claims (non-current facilities). In this way, the liquidity
gap is created by the difference in resources (inflow) and expenditures
(outflow). The aforementioned time range includes 2,180 observations, which
are divided into two parts: an inside sample of 1,180 primitive observations
for creating and estimating models and the remaining 1,000 observations for
outside sample forecasting using a Rolling Window and also for measuring
the accuracy of predictions. Statistical analysis is done using R software. The
liquidity gap of the bank during the time period studied is shown in Fig. 1. As
we can see, daily changes in the liquidity gap have an incremental and
swinging trend that can be attributed to factors such as increased deposits
(subsidy transfers, payrolls of social security organizations, etc.), increased
deposit checks, deposits from big customers, etc. which can strengthen the
inflow to the bank. On the other hand, the withdrawal of big customers from
their accounts, the payment of large facilities, the effect of certain days
(calendar effects), etc., can lead to an increase in the outflow of the bank.

Table 1 shows descriptive statistics related to the daily liquidity gap of the
bank in the period under consideration. The average liquidity gap in the
reviewed period is 29,210,548 million Rials (IRR) and its standard deviation
is 16,694,895 million Rials (IRR). The positive and small skew indicates that
the right side of the data distribution is long tail and the left side is peaked,
and the positive gaps are above average compared with the negative gaps (the
mean is on the right of the peak value). The statistic for skewness (0.522)
indicates that the distribution of data is somewhat symmetrical. The Kurtosis
is smaller than the normal value (3), indicating that the tails are wider than the
normal distribution. The Jarque-Bera test statistic used to verify the normal
distribution of data is 123.77, which rejects the null hypothesis of normal
distribution of data,. This indicates that errors can have a distribution other
than normal distribution.

Table 1
Descriptive Statistics
Mean Median  Mode Standard Skewness Kurtosis Minimum Maximum Jarque-

Deviation Bera
29,210,548 27,166,176 1,025,048 16,694,895 0.522 2478 4,275,591 87,231,637 123.7741

Source: Research Findings.



Modeling the Liquidity Gap in a Private Bank 165

One of the basic assumptions in the modeling of volatility is stationarity of
the time series data. The existence of a unit root denotes the non-stationarity
of the time series, which indicates the absence of constant moments for data,
that can undermines the validity of the tests performed. In order to investigate
the stationarity of the liquidity gap series, two Augmented Dickey-Fuller
(ADF) and Phillips-Peron (PP) tests are used. Based on the results of both tests
depicted in Table 2, the Null Hypothesis of the unit root cannot be accepted.
In other words, the liquidity gap time series data is stationary.

Table 2

Unit Root Test Results

Test ADF Philips-Peron
Value -3/663 [0.027] -62/782 [0.01]

Note: The p-values associated with the statistical tests are presented in brackets. Source:
Research Findings.

We use the correlation coefficient graph and Q Ljung-Box (QLB) statistics
to test whether any of a group of autocorrelations of liquidity time series are
different from zero. The results of this test for various lags, shown in Table 3,
indicate the autocorrelations in the liquidity gap series, which is an
endorsement for using ARMA models. Also, the Ljung-Box test statistic on
the squared liquidity gap series implies the rejection of the null hypothesis,
which in fact represents non-linear effects and also confirms the
heteroskedasticity and the use of the ARCH model for the series.

Table 3

Q Ljung-Box Statistics for Various Liquidity Gap Lags and Their Squares
Liquidity 2137 8344 16208 23718 31042 38221
Gap [0.000] [0.000] [0.000] [0.000] [0.000] [0.000]
i?”flzﬁf 2110 8152 15653 22690 29516 36172
Ggp Y 10.000] [0.000] [0.000] [0.000] [0.000] [0.000]

Note: The numbers of lags are reported in parentheses and the p-values associated with the
statistical tests are presented in brackets. Source: Research Findings.

The conditional mean equation is chosen based on the Box-Jenkins
methodology. According to the ACF and PACF charts of the liquidity gap
series, different models of ARMA (p,q) are fitted for the data series. Based on
the Akaike Criterion (AIC) and Schwarz-Bayesian Criterion (SBIC) and the
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Log Likelihood (LL) provided that error terms are not correlated, the
appropriate model is chosen. Accordingly, the best model is ARMA (2.1).

In order to use the ARMA models, the variance of the error term must be
known. For this purpose, ARCH Engle test (1982) with the Lagrange
Multiplier (LM) criterion on the conditional mean equation is tried, with the
null hypothesis of the absence of the effects of ARCH (Homoskedasticity).
Based on the results of this test, shown in Table 4, the null hypothesis of
constant variance over the sample is rejected, so the liquidity gap series has
ARCH effects.

Lquidity Gap Time Series
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Figure 1. Liquidity Gap Series. Source: Research Findings.
Table 4
Results of ARCH Effects Test
LM @)=7152 (8)=3463  (12)=2088 (16)=1517 (20)=1160  (24)=957
Test Q Q Q Q Q Q
Statisti  [0.000] [0.000] [0.000] [0.000] [0.000] [0.000]

C

Note: The numbers of lags are reported in parentheses and the p-values associated with the
statistical tests are presented in brackets. Source: Research Findings.

The Q Ljung-Box statistics is used to investigate the auto-correlation of
error terms in the ARCH process. The values of Ljung-box statistics for
various lags, depicted in Table 5, indicate that there is no correlation between
error terms and the proper specification of the conditional mean model. Also,
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the Ljung-Box test statistic on the squared residual of the conditional mean
regression indicates that there is a correlation between the squares of the
conditional mean model which is the confirmation of the effects of ARCH in
the liquidity gap series.

Table 5
Ljung-Box Test for the Residual Series and the Squared Residuals of the
Conditional Mean Model

Residu  1)=0.521  4)=0.836  8)=6.607 12)=18.393  16)=19.040 20)=31.269

al Q( Q( Q( Q( Q( Q(
[0.470] [0.934] [0.580] [0.104] [0.267] [0.052]

Square  (1)=26.9  (4)=30.1  (8)=41.5 Q(I12)=48.9 Q(16)=522 Q(20)=78.0

d Q Q Q [0.000] [0.000] [0.000]

Residu  [0.000] [0.000] [0.000]

al

Note: The numbers of lags are reported in parentheses and the p-values associated with the
statistical tests are presented in brackets. Source: Research Findings.

Based on the results of the diagnostic tests in the previous section, the
performance of various GARCH family models including GARCH,
IGARCH, EGARCH, TGARCH, NGARCH, APGARCH, GARCH-M and
CGARCH with the ARMA model (2.1) as a conditional mean equation are
compared, assuming that the shock liquidity gap series has a Normal
Distribution (N), Skewed Normal (sN), t-student (t), skewed t-student (st),
Generalized Error Distribution (GED), Skewed Generalized Error
Distribution (sGED) and Johnson-SU (JSU). The study of the Long Memory
feature in the liquidity gap series using R/S (Rescaled Range) and GPH
(Geweke & Porter Hudak) tests suggests that this feature does not exist in the
data. Furthermore, the results of the fitting tests of the models used indicate
that the coefficients of NGARCH, GARCH-M and CGARCH models are not
significant. In order to rank the models used and select the optimal model, the
Akaike (AIC) and Schwarz-Bayesian (SBIC) criteria and the Log Likelihood
(LL) are used. The most suitable model is the one that maximizes the
logarithm of likelihood and minimizes the AIC and SBIC criteria. Based on
the AIC criterion and the Log Likelihood, depicted in Table 6, the APGARCH
model with Johnson-SU distribution is the best model for describing the
correlation in skedastic function (conditional variance). Therefore, in order to
describe the behavior of bank liquidity gap volatilities, the APGARCH model
with the Johnson-SU distribution can be applied.
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In order to investigate the asymmetry of variability, the nonlinear ARCH
analysis of Engle and NG (1993) is used. In fact, this test seeks to ascertain
whether positive or negative shocks, or unequal shocks have different effects
on conditional variance. In this direction, we use Sign Bias Test (SB),
Negative Size Bias Test (NSB), Positive Size Bias Test (PSB) and Joint Test.
The results of this test, shown in Table 7, indicate the insignificance of sign
bias test and negative size bias test, but positive size bias test and joint test are
significant at 1% and 5% levels, respectively. Therefore, the effects of
asymmetric shocks on variability cannot be rejected.

According to the estimation results of APGARCH model in terms of
Johnson-SU distribution for the volatility of liquidity gap, depicted in Table
8, the coefficients of ARCH and GARCH (B and o) are positive and significant
at high level of confidence. The lagged variance coefficient () indicates the
rate of stability of the oscillation shock whose high value (f = 0.96) indicates
that the shocks created in the oscillation process have a slight tendency to
return to the mean oscillation. The forecasted error factor (o) shows the
adaptive speed rate of volatility with new market shocks, the low value of
which (a = 0.05) indicating that the predictions are not susceptible to new
information. The leverage effect parameter (y) is negative in the model at a
high significant level, which indicates that positive and negative shocks (good
and bad news) have a different effect on liquidity gap volatilities, so that the
effect of positive shocks on liquidity gap is greater than negative shocks; this
is confirmed by the impact curve of the news (Pagan and Schwert) as well.
The estimated parameter o is 0.4003, which is significant at the high level.
The significance of the skewness and kurtosis coefficients confirms the use of
the Johnson-SU distribution, which takes into account the kurtosis and
skewness in the liquidity gap series modeling.

The results of the diagnostic statistics indicate that the template is
appropriately arranged, so that the ARCH test indicates the constant variance
of the residual values obtained from the model estimation. The Q Ljung-Box
statistic for lag (14) indicates a lack of serial correlation between error terms.
In addition, the Q* Ljung-Box test (9) on the squared of the residuals generated
from the model estimation indicates that there is no serial correlation between
the squared of the residuals.
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Table 6

Ranking of Models Based on Akaike, Schwartz-Bayesian Criteria and

Logarithms Likelihood

Criteria
Model Log Rank Rank Rank
Likelihood AIC SBIC LL AIC SBIC

APGARCH-norm 830.1343 -1.3918 | -1.3531 27 27 27
APGARCH-snorm 837.6829 -1.4029 | -1.3599 26 26 26
APGARCH-std 985.3458 -1.6531 -1.6101 5 5 5
APGARCH-sstd 988.3247 -1.6565 | -1.6092 2 3 7
APGARCH-ged 977.5127 -1.6399 -1.5969 11 11 10
APGARCH-sged 979.3093 -1.6412 | -1.5939 10 10 11
APGARCH-jsu 988.9801 -1.6576 | -1.6103 1 1 3
EGARCH-norm 806.6388 -1.3536 | -1.3192 31 31 31
EGARCH-snorm 813.0141 -1.3627 -1.324 30 30 30
EGARCH-std 986.4337 -1.6567 -1.618 3 2 1
EGARCH-sstd 980.4767 -1.6449 | -1.6019 8 8 8
EGARCH-ged 966.5168 -1.6229 | -1.5842 17 18 19
EGARCH-sged 969.407 -1.6261 -1.5831 14 15 20
EGARCH-jsu 979.9468 -1.644 -1.601 9 9 9
GARCH-norm 795.3287 -1.3362 | -1.3061 34 34 35
GARCH-snorm 800.3119 -1.3429 | -1.3085 32 32 33
GARCH-std 963.0303 -1.6187 | -1.5843 21 21 18
GARCH-sstd 965.6385 -1.6214 -1.5827 19 19 21
GARCH-ged 956.8095 -1.6082 | -1.5738 24 25 24
GARCH-sged 960.0918 -1.612 -1.5733 22 23 25
GARCH-jsu 968.1347 -1.6257 -1.587 16 16 17
IGARCH-norm 792.2344 -1.3326 -1.3068 35 35 34
IGARCH-snorm 798.16 -1.3409 | -1.3109 33 33 32
IGARCH-std 963.2555 -1.6208 | -1.5907 20 20 15
IGARCH-sstd 965.85 -1.6235 | -1.5891 18 17 16
IGARCH-ged 956.4598 -1.6093 | -1.5792 25 24 22
IGARCH-sged 959.8225 -1.6133 -1.5789 23 22 23
IGARCH-jsu 968.2436 -1.6275 | -1.5931 15 14 12
TGARCH-norm 824.1717 -1.3833 | -1.3489 29 29 29
TGARCH-snorm 828.8355 -1.3896 | -1.3509 28 28 28
TGARCH-std 982.0997 -1.6493 -1.6106 7 7 2
TGARCH-sstd 984.9482 -1.6525 | -1.6095 6 6 6
TGARCH-ged 971.437 -1.6312 | -1.5926 13 13 13
TGARCH-sged 974.3838 -1.6345 | -1.5916 12 12 14
TGARCH-jsu 985.3724 -1.6532 | -1.6102 4 4 4

Source: Research Findings
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Table 7
Asymmetry Test Results
Description Sign Bias Test Negative  Size Positive Size Bias Joint Test

(SB) Bias Test (NSB)  Test (PSB)
Liquidity Gap 1.31 0.11 3.26 10.67
[0.190] [0.915] [0.001] [0.014]

Note: The p-values associated with the statistical tests are presented in brackets.

Table 8
Estimation Result of the APGARCH-JSU Model for Liquidity Gap
o i 0.53 [0.000] Log 988.9801
8 4 al 157 [0.000] Likelihood
s 5- Ar2 -0.56  [0.000] | 8 AIC -1.66
mal -0.67  [0.000] | 2 SBIC -1.61
o 0.01 [0.002] | 2 H-Q -1.64
o 0.05 [0.000] | 2 Shibata -1.66
g5 B 096  [0.000] | 2
£%5 y 071 [0.000] | ARCH-LM 1.05 [0.906]
S 8 0.40 [0.000] | &
skew 0.15 [0.006] Q(14) 7.041 [0.552]
shape 1.11 [0.000] 0%(9) 4.56 [0.497]

Note: The p-values associated with the statistical tests are presented in brackets.

Liquidity Gap Time Series
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Figure 2. The Effect of the News Curve
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Table 9
Evaluation of Out-of-Sample Volatility Forecasts
Criteria
Model Rank Rank Rank
RMSE MAE TIC RMSE MAE TIC

APGARCH-norm 0.2804 0.1883 0.0629 34 9 34
APGARCH- 0.2807 0.1889 0.063 35 13 35
Snorm

APGARCH-std 0.2779 0.1865 0.0624 1 _ 1 1
APGARCH-sstd 0.2793 0.1885 0.0627 14 11 14
APGARCH-ged 0.2791 0.1876 0.0626 10 4 10
APGARCH-sged 0.28 0.1899 0.0628 28 | 26 28
APGARCH-jsu 0.2792 0.1883 0.0626 12 10 12
EGARCH-norm 0.2798 0.19 0.0628 24 28 24
EGARCH-snorm 0.2801 0.1899 0.0628 29 | 27 29
EGARCH-std 0.2781 0.1873 0.0624 2 2 2
EGARCH-sstd 0.2796 0.1893 0.0627 19 18 19
EGARCH-ged 0.2789 0.1879 0.0626 7 6 7
EGARCH-sged 0.2797 0.1896 0.0628 22 22 22
EGARCH-jsu 0.2799 0.1896 0.0628 27 23 27
GARCH-norm 0.2793 0.1914 0.0627 13 33 13
GARCH-snorm 0.2797 0.192 0.0628 23 | 35 23
GARCH-std 0.2785 0.1881 0.0625 3 8 3
GARCH-sstd 0.2793 0.1896 0.0627 16 21 16
GARCH-ged 0.2789 0.1891 0.0626 6 15 6
GARCH-sged 0.2802 0.1903 0.0629 32 30 32
GARCH-jsu 0.2795 0.1898 0.0627 17 24 17
IGARCH-norm 0.2791 0.1912 0.0626 11 32 11
IGARCH-snorm 0.2796 0.1919 0.0627 21 34 21
IGARCH-std 0.2785 0.1881 0.0625 4 7 4
IGARCH-sstd 0.2793 0.1895 0.0627 15 20 15
IGARCH-ged 0.279 0.1893 0.0626 9 | 17 9
IGARCH-sged 0.2804 0.1906 0.0629 33 31 33
IGARCH-jsu 0.2795 0.1898 0.0627 18 25 18
TGARCH-norm 0.2799 0.1888 0.0628 25 12 25
TGARCH-snorm 0.2801 0.1892 0.0629 30 16 30
TGARCH-std 0.2787 0.1876 0.0625 5 3 5
TGARCH-sstd 0.2796 0.1891 0.0627 20 14 20
TGARCH-ged 0.279 0.1878 0.0626 8 | 5 8
TGARCH-sged 0.2802 0.19 0.0629 31 29 31
TGARCH-jsu 0.2799 0.1895 0.0628 26 19 26

Source: Research Findings

For the modeling and prediction of the liquidity gap series based on the
models used in this research, from the 2,180 observations, a rolling window
of 1,180 observations is created to build the models. Then the rank and
unknown parameters of the model are determined using a preliminary
observation of 1,180 and based on this, the liquidity gap is predicted for the
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period of 10, 20 and 30 stages ahead. By moving the rolling window at a level
of one observation, the orders of parameters are re-set according to the best
fit, and using it, the prediction is resumed at the specified time intervals; this
procedure is repeated 1,000 times for the whole 2,180 available observations.
Finally, for estimating the accuracy of prediction of each model, the estimated
Mean Absolute Error (MAE), Root Mean Square Error (RMSE) and Taylor
Inequality Coefficient (TIC) are used. The results of the prediction error
measuring criteria for the 10-day period are presented in Table 9. Only the
results for the 20th and 30th day periods are mentioned to avoid the
prolongation of the article.

Comparison of the models based on all three MAE, RMSE and TIC criteria
suggests that the APGARCH model with t-student distribution provides a
better prediction of the liquidity gap in the 10-day period. The results of the
values of the predictive error measuring criteria for the 20-day period show
that based on the two criteria of MAE and RMSE, APGARCH model with t-
student distribution, and based on the TIC criterion, APGARCH model with
skewed t-student provide better predictions. Also, comparing the accuracy of
prediction of oscillation of research models for a 30-day period indicates that
the APGARCH model with t-student distribution provides the least error in
predicting liquidity gap based on all three criteria of MAE, RMSE and TIC.
The results of the predicted error statistics for the mean time series and the
volatility of the liquidity gap, applying the rolling window, indicate that the
APGARCH model with t-student distribution has a better performance in
predicting the liquidity gap of the bank in periods of 10, 20 and 30 days.

In order to test the models used, we use the Diebold & Mariano (1995) test
with null hypothesis of the predictive power equality of the two competing
models. Since the APGARCH-std model has the best performance in
predicting volatilities in 10, 20, and 30-day horizons, we compare other
research models against this model based on the Diebold & Mariano test. The
probability values of this test based on the Root Mean Square Error (RSME),
depicted in Table 10, indicate that the predictive powers are not equal and the
difference between the mean squared errors of the competing models at the
5% level is meaningful; in other words, the difference in prediction accuracy
of the APGARCH-std model volatilities in comparison with other research
models is statistically verified.
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Table 10
Results of the Diebold-Mariano Test
Model Statistic P-Value Less P-Value Greater
APGARCH-norm -0.963 0.168 0.832
APGARCH-snorm -3.196 0.001 0.999
APGARCH-sstd -0.802 0.211 0.789
APGARCH-ged -3.379 0.000 1.000
APGARCH-sged -2.914 0.002 0.998
APGARCH-jsu -1.454 0.073 0.927
EGARCH-norm -1.659 0.049 0.951
EGARCH-snorm -1.934 0.027 0.973
EGARCH-std -0.975 0.165 0.835
EGARCH-sstd -2.022 0.022 0.978
EGARCH-ged -1.503 0.067 0.933
EGARCH-sged -3.218 0.001 0.999
EGARCH-jsu -2.382 0.009 0.991
GARCH-norm -2.178 0.015 0.985
GARCH-snorm -14.668 0.000 1.000
GARCH-std -2.054 0.020 0.980
GARCH-sstd -15.172 0.000 1.000
GARCH-ged -0.610 0.271 0.729
GARCH-sged -2.574 0.005 0.995
GARCH-jsu -3.392 0.000 1.000
IGARCH-norm -16.019 0.000 1.000
IGARCH-snorm -12.886 0.000 1.000
IGARCH-std -2.065 0.020 0.980
IGARCH-sstd -17.148 0.000 1.000
IGARCH-ged -0.863 0.194 0.806
IGARCH-sged -2.711 0.003 0.997
IGARCH-jsu -3.401 0.000 1.000
TGARCH-norm -4.111 0.000 1.000
TGARCH-snorm -5.054 0.000 1.000
TGARCH-std -1.104 0.135 0.865
TGARCH-sstd -1.917 0.028 0.972
TGARCH-ged -4.424 0.000 1.000
TGARCH-sged -2.878 0.002 0.998
TGARCH-jsu -1.977 0.024 0.976

Source: Research Findings

5 Conclusion and Discussion

Liquidity risk is one of the most important types of financial risk, and refers
to the inability of a financial institution to pay off debt, or providing funds to
raise assets. In the process of financial institutions' operations, the maturity of
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the grant facilities is usually longer than the maturity of deposits. This
discrepancy in the maturity of payments and receipts increases the likelihood
of payment failure of the financial institution in the prescribed period, and
creates a time gap between facilities and deposits, in such a way that the
financial institution is not prepared to provide the funds needed in the short
term and with a reasonable cost.

Therefore, in the present study, in order to identify the liquidity behavior
of the bank with the aim of managing and controlling liquidity risk, we aim to
model and predict the liquidity gap based on cash flow forecasts (resources
and expenditures). In this way, using the Generalized Autoregressive
Conditional Heteroskedasticity, the GARCH model family, considering the
effects of ARCH in the liquidity gap series, we examine the liquidity gap of
the bank during the period from March 26, 2009 to March 19, 2018.

In order to recognize the data production process, the performance of the
GARCH family models (8 models) with some of the characteristics observed
in the liquidity gap series, such as heteroskedasticity, fat tails, clustered
volatilities, leverage effect, fluctuation feedback and long memory are
compared with the assumption that the error component has normal, skewed
normal, t-student, skewed t-student, generalized error, skewed generalized
error and Johnson-SU distributions. The results of the fitting test of the applied
models suggest that the coefficients of the NGARCH, GARCH-M and
CGARCH models are insignificant. The most suitable model for explaining
the liquidity gap based on the Akaike and Schwarz-Bayesian information
criteria, as well as the logarithm likelihood (LL), is the APGARCH model
with the Johnson-SU distribution.

The results of the estimation of the APGARCH model with the Johnson-
SU distribution indicate persistence in volatilities, so that the shocks created
in the oscillation process are reluctant to return to the mean oscillations.
Significant leverage effect parameter indicates the asymmetry of positive and
negative shocks on volatility. The significance of the coefficients of kurtosis
and skewness indicates that there is excess kurtosis and skewness in the
distribution of the data series, which is considered by the Johnson-SU
distribution in the liquidity gap series modeling.

In line with the prediction of the liquidity gap series based on the research
models, we use the rolling window method and predict over the windows of
10, 20 and 30 days. Furthermore, in order to compare the prediction accuracy
of the applied models, the mean absolute error, mean squared error and
Taylor's inequality coefficient are used. The results of this comparison
indicate that the APGARCH model with the t-student distribution has the least
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error in the prediction of liquidity gap in the time horizons of research based
on all three MAE, RMSE and TIC criteria. The results of post-test using the
Diebold-Mariano test is suggesting a difference in prediction accuracy of
volatilities in APGARCH-std model compared to other research models.
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The present study investigates the impact of financial self-efficacy on personal finance
behavior. To this end, the data collected from the questionnaire have been employed.
Once the validity and reliability of the questionnaire are confirmed, the relation between
financial self-efficacy and the likelihood of holding a specific financial product is studied
using the multivariate Probit model. Products are subsequently categorized into two
distinct groups based on the type of relationship. Afterward, the relation between
financial self-efficacy and the likelihood of holding the number of products in each
category is evaluated using the ordered Probit model. In this study, the cluster random
sampling method is employed. The results are indicative of a negative and significant
relationship between financial self-efficacy and the likelihood of holding bank facilities
as well as a positive and significant relationship between financial self-efficacy and the
likelihood of holding time deposits, Qarz Al-Hassaneh savings account, insurance, and
corporate bonds and stocks. Furthermore, it is inferred that financial self-efficacy has a
positive and significant impact on desirable financial behavior and a negative and
significant impact on undesirable financial behavior.

Keywords: Financial Self-Efficacy, Financial Behavior, Financial Risk Preferences,
Financial Literacy.
JEL Classification: D03, D14

1 Introduction

Personal finance is an important part of every person’s life. Financial success
further improves the quality of other aspects of life, observing health and
hygiene as well as social comfort and welfare. Moreover, one’s competence
in personal finance management enhances the economic well-being at both
individual and community levels. Although numerous researches have
addressed this issue by employing different approaches, it is still considered
one of the novel financial fields to study. In the meantime, researchers have
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been more attentive to psychological characteristics as one of the influential
factors on financial behavior over the last few decades.

Studies on financial literacy indicate that mere education does not suffice
for proper financial behavior (OECD', 2013). People need to develop
particular psychological and attitudinal traits, among which is the motivation
to search and gain financial information as well as having confidence in one’s
individual abilities, in order to succeed in personal finance and financial
behavior. In the psychological literature, the previously mentioned traits are
referred to as financial self-efficacy. People need to decide on different
financial products to be able to manage their money properly. In the study
conducted by Farrell, Fry, and Reese (2016), it is assumed that making the
choice between a variety of financial products, which improves the individual
financial security leading to desirable financial outcomes, is an indicator of
individuals’ ability in personal financial management and planning the future.
Moreover, the accumulation of different types of liabilities such as loans is a
sign of individuals’ low performance to plan and manage their personal
finance.

In spite of the fact that the literature on personal finance behavior, and
specifically the effects of financial self-efficacy, is becoming more extensive,
it is still new in Iran and little research has been conducted on this issue.
Therefore, considering the importance of identifying the influential factors on
personal finance behavior for the policy-makers, we investigate the effect of
financial self-efficacy on personal finance behavior. In this research, financial
self-efficacy is measured through a standard questionnaire used in
psychology. After the analysis of the results obtained from the distributed
questionnaires, seemingly unrelated regressions with five Probit models are
used to assess the influential factors on the likelihood of holding each one of
the selected financial products; i.e. equity investment, corporate bonds, time
deposits, Qarz Al-Hassaneh savings accounts, and insurance. Subsequently,
the ordered Probit model is used to study the effect of financial self-efficacy
on personal finance behavior.

In the second section of this article, the related literature and the theoretical
framework of the impact of self-efficacy on personal finance behavior are
addressed. In the third section, research methodology including the
questionnaire as well as probit and ordered probit models are briefly
explained. The fourth section of the article is analyzing the results of the tests,

! Organization for Economic Development and Cooperation
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associated with the analysis of the questionnaire, and the models’ outcomes.
Finally, in the fifth section, the conclusion is presented.

2 Theoretical Framework and Previous Studies

The literature on financial self-efficacy is based upon the social cognition
theory used in psychology. Self-efficacy is defined as one’s belief in one’s
ability to succeed. It is a theory by itself and, beyond that, is a construct of
social cognitive theory (Bandura, 1994). The concept of self-efficacy has its
roots in Bandura’s social cognitive theory. In 1997, he proposed the concept
of self-efficacy for the first time and identified the behaviors of people with
self-efficacy.

Financial self-efficacy refers to an individual’s self-confidence to carry out
financial tasks, reflecting his/her personal skills (Lown, 2011). On the
condition that we apply the concept of self-efficacy to the context of personal
financial management, it is inferred that individuals with high self-confidence
in their financial management capabilities are more likely to overcome the
financial difficulties they encounter (Bandura, 1994).

Self-efficacy has been proposed in the theory of planned behavior as an
essential determining factor of human behavior, that is, behavioral control
(Ajzen, 1991). This concept is used in the transtheoretical model of behavior
change as an index to measure the progress in behavior change (Prochaska,
DiClemente, & Norcross, 1992).

In the framework of financial behaviors, individuals’ positive perception
of their financial capabilities, regardless of their real financial knowledge,
could encourage them to make desirable financial choices. Financial self-
efficacy is a subjective scale following the principals on the scale of subjective
well-being, which has its roots in the main developed theory of self-efficacy
(Bandura, 1982). Financial self-efficacy affects human behavior and is
considered as a representative for real financial capabilities (Xiao et al., 2014).
A sig nificant point is that financial self-efficacy is distinct from subjective
)Danes & Haberman, 2007). Previous researches indicate that better decision-
making by consumers of financial services and products is caused by their
higher financial self-efficacy (based on individuals’ belief in their ability to
manage their personal finances effectively) (Remund, 2010). In view of that,
this ability is of particular importance in the field of financial decision-
making, considering it affects people’s behavioral changes (Bandura, 1977;
Gecas, 1989).

Financial behavior is defined as any human behavior associated with
money (cash) management. Common financial behaviors include behaviors
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related to saving, cash, and credit. Deciding on a suitable method to measure

financial behavior depends on the purpose of the study. Direct observation is

an ideal approach for collecting data to measure human behavior; however, it

is rarely possible (Ajzen & Fishbein, 1980). In many cases, direct observation

is unfeasible and thus self-report is employed instead. Self-report has the

following advantages in comparison with direct observation (Xiao, 2008):

— It requires less time, money, and effort.

— It is applicable for collecting data in a particular field, for a particular
purpose, or at a particular time.

— In some cases, it is a more credible method than observation.

This area of research in financial literacy is a novelty and little research has
been conducted on this topic. An exploration of domestic studies points to
merely one study investigating the effect of financial self-efficacy on personal
finance behavior, conducted by Ranjkesh (2008), titled ‘The Importance of
Financial Self-Efficacy in the Behavioral Justification of the Investors in the
Tehran Stock Exchange’. In this research, it is concluded that individuals
investing in corporate bonds and stocks possess high self-efficacy. However,
there is no significant relationship between financial self-efficacy and
investing in real properties, life and savings insurance, and long-term deposits
as well as the amount of financing. In addition, there is a weak negative
correlation between financial self-efficacy and financial literacy of the
investors in the stock exchange.

Danes and Haberman (2007) have investigated the relationship between
financial knowledge, self-efficacy, and financial behavior. Based on their
study, financial self-efficacy is evaluated from two aspects — tendency (toward
controlling financial future) and confidence (in making financial decisions).
In the study conducted on high school students, the effect of gender difference
on financial knowledge, self-efficacy, and behavior is investigated after a
financial planning curriculum is taught. The findings of this research indicate
that women gained more knowledge of credit, auto insurance, and investments
after taking the course, whereas men had more knowledge than women prior
to entering the course. Women believed that managing money would affect
their future, but men felt more confident in making their money decisions.

Lown (2011) creates a financial self-efficacy scale after identifying two
significant factors of self-efficacy in making financial decisions which had
never been truly measured. The results of his study suggest that financial self-
efficacy have a significant and positive relationship with rising age, higher
education, and more training.
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Chatterjee, Finke, and Harness (2011) study the impact of self-efficacy on
wealth accumulation and portfolio choice. The findings of their research are
indicative of self-efficacy as a predictive factor of investment in financial
assets and of wealth accumulation over time. Individuals with a higher level
of self-efficacy have more confidence in the positive outcomes of investment
and keep a better diverse portfolio in the short run.

Farrell et al. (2016) investigate the significance of financial self-efficacy
in light of individuals’ engagement with financial products. They distinguish
the significance of financial self-efficacy from that of financial literacy and
specifically emphasize on women in their analysis. The researchers investigate
the likelihood of using every financial instrument and the influential factors
through a survey from Australian women and an ordered Probit regression
model. The findings of their research imply that financial self-efficacy is one
of the strongest predictors of the type and number of financial products for
women. Women with higher financial self-efficacy are more capable of
holding investment and savings, and less likely to keep debt-related products.
In addition to other important factors such as education, financial risk
preferences, age, and household income, the explanatory power of financial
self-efficacy is found to be significant. In fact, their findings reveal that in
addition to financial education programs, governments need to put an effort in
improving women’s financial self-efficacy in order to have effective financial
education programs and to enhance the financial well-being of the society.

In this research, in accordance with the model used by Farrell et al. (2016),
binary regression models are employed to measure the likelihood of using the
financial products as well as the impact of self-efficacy on individuals’
financial behavior.

3 Research Hypotheses
Major research hypothesis:
Financial self-efficacy has a significant and positive relationship with
desirable financial behavior.
Subsidiary research hypotheses:
1) Financial self-efficacy has a significant and negative impact on the
likelihood of using bank facilities.
2) Financial self-efficacy has a positive relationship with the likelihood of
using savings accounts.
3) Financial self-efficacy has a positive relationship with the likelihood of
using insurance.
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4) Financial self-efficacy has a positive relationship with the likelihood of
investing in time deposits.

5) Financial self-efficacy has a positive relationship with the likelihood of
investing in the capital market.

4 Research Methodology

The questionnaire used in this research is from the study conducted by Farrell

et. al. (2016). Three control variables are financial literacy, financial risk

preferences, and socio-demographic characteristics, and the dependent

variable is financial behavior. Data are collected through the questionnaire,

which consists of five categories of questions:

1) Sochi-demographic characteristics (questions 1 to 5 in the questionnaire,
see Appendix 1);

2) Financial literacy (questions 6 to 10 in the questionnaire, see Appendix
1);
It is through an individuals’ constructive experience with money
management, particularly in their adulthood or later stages in life that their
financial literacy is shaped and developed (Gutter, Copur & Garrison,
2013; Lee & Mortimer, 2009). Therefore, in order to achieve an index of
the research participant’s degree of participation in finance during their
childhood and adolescence that shaping their financial literacy, they are
required to respond to three questions based on a 5-point Likert scale by
selecting one of the five options of; never, seldom, half the time, usually,
and always.

3) Financial behavior (questions 11 to 15 in the questionnaire, see Appendix
1);
In this section, there are yes-no questions on the subject of holding five
categories of financial products. In this study, the financial behavior
variable is a dummy variable.

4) Financial risk preferences (questions 16 to 18 in the questionnaire, see
Appendix 1);

These questions are answered on the basis of the Likert scale.

5) Financial self-efficacy scale (questions 1 to 6 of the final table in the
questionnaire, see Appendix 1).

Financial self-efficacy is the independent variable, which is measured via
the financial self-efficacy scale. Respondents are asked to answer each one of
the six statements based on the Likert scale. The response to each question has
1 to 5 points and high points are associated with high levels of self-efficacy.
The points of each statement are aggregated for every respondent in order to
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obtain his/her overall score on the scale of financial self-efficacy. These scores
range from a minimum potential value of 6 to a possible maximum value of
30.

A multivariate probit model, in which the dependent variable is holding a
financial product, is developed as a representative for financial behavior and
is employed for data analysis. A probit model is used when there is a binary
dependent variable. To model the likelihood of holding each of the five
financial products, in the initial stage, the model is expressed as follows:

Yr*ni = .Bllxmi + ﬁél’mi + .BéRmi + .Bzipmi + &Emi (1)
o {1 ifymi >0
Yrmi 0 otherwise

m=1,...,M.

In this equation, y,,; represents the likelihood of holding each of the M
different types of financial products. X,,; is a vector of socio-demographic
variables. L,y,; is a vector of influential variables on financial literacy, and R,y;
represents an individual’s financial risk preferences. These three variables are
control variables. Py,; represents the psychometric instrument (financial self-
efficacy) that is the independent variable of this research. y,,; is any value in
the range of (—o0, +00) and is a hidden variable. To solve this issue, we define
the visible y .. If:

1) ¥Ymi = 1, then it means y,,; = 0 and the individual i holds the financial
product m.

2) Ymi =0, then it means y,,; < 0 and the individual i does not hold the
financial product m.

In the second stage, the likelihood of holding multiple financial products
is modeled. The explanatory variable, that is financial self-efficacy, is related
both positively and negatively to the likelihood of having a particular financial
product. Hence, financial products are categorized on the basis of their
positive or negative relationship with the psychometric instrument examined
in the initial stage of the analysis. Using these two categories of financial
products as outcome variables, an ordered probit is estimated, where
individuals holding more products are eventually categorized into one group.
In the ordered probit model, the dependent variable has more than two modes
and the probability of different modes of the dependent variable is calculated
simultaneously. Accordingly, the binary probit model developed by Sajaia
(2008) is used, and the hidden variables in the model are expressed as follows:
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Y 1 1 4
Y1i=B11X1i+P12L1i+B13R1i+P14Pri+Er;

x _ I [ r [ *
Y2i=P21X2i+B22L2i+ B3 R2i+BaPoitYY1i+eri

1 ify <cin 1 ifyy <cn
2ifc1 <y < 2 if cp <yy <2
Vi = Va2i =
L ] if a1 < Yy l K if cop-1 < Yo

In the equations above, y;; and y,; represent the likelihood result for both
categories of financial products for the individual i. The two categories of
financial products hold J and K number of financial products respectively.

The statistical population of the present study is all [ranian men and women
between 18 to 59 years age. The method of Morgan’s table is used to
determine the sample size, and the cluster random method is applied for
sampling. According to Morgan’s table, for sampling at the confidence level
0f' 95%, a sample of at least 384 members is required. To achieve that number,
444 completed questionnaires are utilized.

5 Data Analysis and Hypotheses Testing
5.1 Descriptive Data

Out of the total available samples, women comprise 44% and men comprise
56%.

Table 1
Descriptive Data of the Research
Age group

Gender 18 t0 29 30 to 39 40 t0 49 50 to 59 Total % of Total
Male 121 81 30 18 250 56%
Female 140 38 9 7 194 44%
Total 261 119 39 25 144 100%
% of Total 59% 27% 8.9% 5.6% 100%

Source: Research calculations
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Figure 1. The Number of Products Held Per Gender. Source: Research Calculations.

The majority of the sample is comprised by individuals in the age group of
18 to 29 accounting for 59% of the sample, followed by individuals in the age
groups of 30 to 39, 40 to 49, and 50 to 59.

Table 2
Gender and Education
Less than Hich
high 8 Associate’s  Bachelor’s  Master’s  Doctorate
school Total
school R degree degree degree degree
. diploma
diploma
Male 3 18 9 57 131 132 250
% m 0.012 0.072 0.036 0.228 0.524 0.128 1
Female 1 13 5 56 99 20 194
% f 0.005 0.067 0.026 0.289 0.51 0.103 1

Source: Research calculations
% m — percentage relative to the total number of male participants.
% f — percentage relative to the total number of female participants.

5.2 Validity and Reliability of the Questionnaire

Considering that the questionnaire is of a standardized type, it is
predominantly valid; however, to ascertain about its content validity and face
validity, experts’ views are taken into account. Content validity of the
questionnaire is approved by the experts in finance and research methodology.
To determine the reliability of the questionnaire, Cronbach's alpha test is
conducted. The results of Cronbach's alpha calculations for each category of
variables are presented in Table 3.
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Table 3

Reliability Coefficient of the Questionnaire Variables
Variable Reliability Coefficient
Financial Self-Efficacy Scale 0.712
Financial Risk Preferences 0.729
Financial Literacy 0.822

Source: Research calculations

As indicated in Table 3, the alpha coefficient of the questionnaire
associated with all the three variables is above 0.7, thus the questionnaire is
adequately reliable.

5.3 The Results of the Likelihood of Holding Each Financial
Product

The present study investigates the relation between financial self-efficacy and
financial behavior. The research model consists of three control variables of
financial literacy, socio-demographic characteristics, and financial risk
preferences. Considering that each of these factors has an impact on the
outcome of one’s financial behavior, it is essential to distinguish the
aforementioned variables from financial self-efficacy. By doing so, we would
be able to accurately assess the impact of financial self-efficacy on financial
behavior by distinguishing other effective factors. Given that five financial
products are investigated in this study, there are five hidden variables in five
equations. These models are expressed in Equation 2:

Pm,i= ¢(ﬁ$ge,magei + Brl;Lar,mmaTi + ﬁgxp,mexpi + .Bedu,medui +
.Beco,mecoi + Bteen,mteeni + ﬂR,mRi + ﬂP,mPi + Cm) (2)

In this equation, age represents age, mar represents marital status, exp
represents living expenses, edu represents the individual’s level of education,
eco represents household economic status in childhood, teen represents the
degree of participation in finance during childhood and adolescence, R
represents financial risk preferences, and P represents financial self-efficacy
obtained from the questionnaire. The results of the simultaneous estimation of
the five models are stated through seemingly unrelated regression in Table 4.
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Table 4
The Results of Probit Models for Holding Financial Products — Seemingly
Unrelated Regression

) Bank Qarz Al- Time Corporate
Variable Facilities Hassaneh Deposit Insurance Bonds &
Savings Account Stocks
Age 0.063™ 0.0007 0.246™ 0.042° 0.375™
Mar 1.076™ 0.291™" -0.161™ 0.35™ 0.163™"
Exp 0.058"" -0.046™" 0.046™" 0.102™" 0.067""
Edu 0.27" 0.075™ 0.117 -0.029" 0.138"™
Eco -0.209"™" -0.183™" 0.029 -0.022 -0.119™"
Teen 0.046* 0.321™ 0.211™ 0.345™" 0.595™"
R 0.049™ 0.134™ 0.044™ 0.058™ 0.32"
P -0.011™ 0.01™ 0.011™ 0.047"" 0.036™"
C -1.038"™ -0.171" -1.307"™ 0.18" -3.327
Wald 2 = 607.94 R?=0.692
Prob > 2 = 0.000 Log Likelihood = -3845.21

Source: Research calculations
*** Significant at 99% confidence level - ** Significant at 95% confidence level - * Significant
at 90% confidence level

As presented in the table above, financial self-efficacy has a negative
relationship with the likelihood of holding bank facilities and loans, and a
positive relationship with the likelihood of holding Qarz Al-Hassaneh savings
accounts, time deposits, insurance, and corporate bonds and stocks. The
results of the impact of other control variables on the likelihood of holding
financial products are indicated in Table 3.

5.4 The Evaluation of the Impact of Financial Self-Efficacy on
Financial Behavior

In the next stage, taking into account the relationship between financial self-
efficacy and the likelihood of holding each product, financial products are
categorized into two groups. The first category consists of the products with a
negative relationship between their likelihood of being held and self-efficacy
comprising financial facilities and loans. The second category contains the
products with a positive relationship between their likelihood of being held
and self-efficacy comprising insurance, Qarz Al-Hassaneh savings accounts,
time deposits, and corporate bonds and stocks. Following this classification,
Equation 3 is modeled through the aggregation of products and by using the
ordered probit model in the other two equations. As stated in the third section,
the difference between an ordered probit model and a multivariate probit
model is that the dependent variable have more than two modes and it is
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possible to learn the probability of all the possible modes of outcomes being
simultaneously employed in multiple equations.

Psum,i= ¢(.3age,swv1 age; + Bmar sum™Mar; + Bexp sum€xXp; +

Beau,sumedu; + Beco sum€COi + Breensumteen; + BrsumRi + BpsumPi +

CSUM) (3)
In this equation, psy; represents the likelihood of holding a particular

number of products by the i individual in each category. The results for both
categories are presented in Table 5.

Table 5
The results obtained from the ordered probit model
Variable First category Second category
of financial products of financial products
(bank facilities and (insurance, Qarz Al-
loans) Hassaneh savings accounts,
time deposits, corporate
bonds and stocks)
Financial self-efficacy scale -0.011°" 0.031""
0.000 0.000
Demographic Age 0.065"" 0.252"
characteristics 0.000 0.000
Marital status 1.076™" 0.154™"
0.000 0.000
Living expenses 0.057"" 0.052""
0.000 0.000
Financial Related education 0.272™" 0.116™
literacy 0.000 0.000
indexes Household  economic  -0.207"" -0.113™
status in childhood 0.000 0.000
The degree of  0.048" 0.481""
participation in finance 0.082 0.000
during childhood and
adolescence
Financial risk preferences -0.047"" 0.137"
0.017 0.000
Wald 2 =308.74 R*=0.618
Prob> y2 =0.000 Log Likelihood=-2312.09

Source: Research calculations
*** Significant at 99% confidence level - ** Significant at 95% confidence level - * Significant
at 90% confidence level

The financial self-efficacy scale has a significant and negative relationship
with the likelihood of holding the first category of financial products; i.e. the
lower the financial self-efficacy, the more the likelihood of using a debt



An Ordered Probit Approach for Exploring the Role of Self-Efficacy and ... 189

instrument by an individual. On the other hand, the financial self-efficacy
scale has a stronger relationship with the likelihood of holding the amount of
financial products belonging to the second category. For Example, the higher
the financial self-efficacy, the higher the likelihood of holding a greater
number of financial products including insurance, Qarz Al-Hassaneh savings
account, time deposit, and corporate bonds and stocks.

Based on the results of the ordered probit model, the probability of
different modes of the dependent variable in two equations, which is, in fact,
the likelihood of holding a variety of combinations of the products in both
categories, is calculated. The results of these calculations are presented in
Table 6. Each one of these modes is an indicator of a financial behavior. (m,n)
refers to M products from the first category and N products from the second
category being held by the individual. There is a marginal difference between
the predicted probabilities and the observed probabilities. Considering the
optimal financial behavior in the light of the difference between the predicted
probabilities and the observed probabilities, the optimal financial behavior is
in the state (0,4), where the individual has no bank facilities and loans, and
holds all the four products belonging to the second category. Hence, the least
desirable financial behavior is the state (1,0), where the individual merely
holds the loan. In the state (0,0) the individual has not engaged in any types of
financial activity, and in the state (1,4) the individual has the most active
financial behavior.

Table 6

The Calculation Results of the Probability of Holding Different
Combinations of Financial Products from Both Categories and the Observed
Proportion of the Same Combination in the Sample.

Holding binations of financial products
0o Oy ©2 ©3) ©4 @& @h G2 @3 14
0.0157 0.1229 0.1945 0.1247 0.0432 0.0063 0.0743 0.1712 0.1596 0.0876

Predicted
probability
Observed

. 0.0183 0.1164 0.2027 0.1198 0.0439 0.0039 0.0794 0.1659 0.1626 0.0871
proportion

Source: Research calculations

Based on the results, the probability of an individual selecting the optimal
combination of financial products and having the most desirable financial
behavior is 4.32%, which is the state where the given individual does not use
the products from the first category while holding all the products from the
second category. That being the case, the probability of selecting the least
desirable financial behavior, that is selecting a product from the first category
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and no products from the second category, is 0.63%. Consequently, according
to these results, the probability of an individual having the most desirable
financial behavior is 6.867 times or roughly 7 times more than the probability
of the least desirable financial behavior. The probability of an individual not
being engaged in any types of financial activity, which is the state where none
of the financial products from either category are in use, is 1.57%. The
probability of having the most active financial behavior, which is having all
the products from both categories, is 8.76%. As demonstrated in Figure 2, the
probability of holding each combination of financial products from both
categories is predicted based on the results obtained from the ordered probit
and the outcomes are compared with the real proportion of the same
combination in the sample.

0.25

0.2

0.15
0.1
0.05 I
0 | I -

(0,0) (0,1) (0,2) (0,3) (0,4) (1,0) (1,1) (1,2) (1,3) (1,4)

The Calculated Probabiity
and the Observed Proportion
o

Different States of Holding the Products from Both Categories
W Predicted probability [ Observed proportion

Figure 2. The Probability of Holding Each Combination and the Observed Proportion
of It. Source: Research Calculations.

The predicted probability value of holding each combination of the
products is quite close to the observed proportion with a marginal difference.
This figure reflects the prediction accuracy of the model.

Figure 3 illustrates the relation between the financial self-efficacy scale
score and the most desirable and the least desirable financial behaviors. The
horizontal axis in Figure 3 indicates the financial self-efficacy scale score, and
the vertical axis indicates the predicted probability based on the ordered probit
results. According to the figure, the higher the level of financial self-efficacy,
the more likely it is to have the most desirable financial behavior (0,4) and the
less likely it is to have the least desirable financial behavior (1,0).
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Figure 3. The relation between financial self-efficacy with the probability of two
different combinations; the most desirable financial behavior, and the least desirable
financial behavior. Source: Research Calculations.
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Figure 4. The relation between financial self-efficacy with the probability of holding
two different combinations of financial products, based on the ordered probit model.
Source: Research Calculations.
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The likelihood of an individual not having any financial products or having
all the financial products is illustrated in Figure 4; according to which it is
inferred that the higher the financial self-efficacy of an individual, the lower
the likelihood of not using any financial products (0,0), and the higher the
likelihood of using all the financial products (1,4). Hence, financial self-
efficacy has a relationship with the amount of financial activity. In addition to
the desirable financial behavior; the higher is the financial self-efficacy of an
individual, the more active the individual is in finance.

0.2
0.18
0.16
0.14
0.12

0.1

0.08

0.06
0.04
0.02

0

Predicted probability

e
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Financial self-efficacy scale score

holding not- holding

Figure 5. The relationship between the financial self-efficacy scores and the
likelihood of holding all or none of the financial products based on the results of the
multivariate probit model. Source: Research calculations.

Figure 5 is illustrated based on the results of the multivariate probit model.
Based on this figure, the higher financial self-efficacy an individual has, the
less likely it is for the individual to use none of the financial products, and the
more likely it is for the individual to use all of the financial products. The
results obtained from the multivariate probit is similar to the results obtained
from the ordered probit, which indicates the accuracy of measurements and
the strength of the model.

6 Conclusion

The present research investigates the relation between financial self-efficacy
and personal finance behavior. Due to the novelty of this research, limited
scientific resources, related to the subject of this study, are available. In this
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study, desirable financial behavior refers to corporate bonds and stocks,
savings account, insurance, and Qarz Al-Hassaneh savings account that are
being held. Financial self-efficacy has a positive relationship with the
likelihood of holding these products. Undesirable financial behavior, on the
other hand, refers to the use of bank facilities and loans. Financial self-efficacy
has a negative relationship with the likelihood of holding loans. Consequently,
it is concluded that financial self-efficacy has a significant and positive
relationship with desirable financial behavior and a significant and negative
relationship with undesirable financial behavior. Based on the findings
through two stages of modeling, it seems that in order to improve financial
self-efficacy, it is mandatory to create a plan for the instruction of financial
literacy. Furthermore, individuals could gain experience in finance and
strengthen their financial self-efficacy through investing small part of their
capital in the stock exchange and trading corporate bonds and stocks.

Regarding research, the limitation in efficiency is pointed out. Even though
the attempt is to select the sample randomly, it cannot be claimed that the
sample covers the entire society. It is recommended for future researches to
investigate the impacts of self-efficacy on the return and risk of stock
portfolio. Additionally, taking into account the importance of gold and foreign
exchange in personal portfolios, it is suggested to explore these two assets as
financial products in future studies.
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1 Introduction

Banks discovered the capabilities of computers with the introduction of large
computers in the 1950s. Information technology plays a major role in the
banks’ operations. The information technology is used in the banks to
automatize the banking operations (Mougayar, 2016). Until today, IT has done
nothing except for automatizing the banks’ manual processes; however, with
the advent of the Blockchain, one can say that the Blockchain can change the
future of the banking industry since it reduces the costs for market users by
changing the business models, and consequently, transforms the global
banking (Morabito, 2017).

Recent financial crises have caused widespread concerns. Thus, lawmakers
around the world passed strict rules for financial activities. However, the truth
has indicated that stricter regulations have not only made financial markets a
safer place but also reflected a lack of trust that has disrupted economic
growth. Therefore, instead of rigorous rules, the elbow room in using efficient
financial instruments promising transparency in the financial system can be
an effective solution. Fortunately, the advent of financial technologies
(Fintech) and the blockchains have created new opportunities to solve these
problems (Nguyen, 2016). The blockchain is recently recognized as a new
model for financial markets. The blockchain is a new technology that will
change the future. The World Economic Forum (WEF) has predicted that a
blockchain will revolutionize financial services and will become a platform to
connect the consumer and the manufacturer (Yoo, 2017). The research results
in this area suggest that the blockchain has not only created major changes in
the banking system but also can renew the whole economy (Nguyen, 2016).

The blockchain can be used in many areas, and significant investments are
being made in this sector (Oh & Shong, 2017). With the advent of a
blockchain, financial services carried out by financial institutions will be
eliminated or will be replaced. The individuals' financial transaction patterns
may also change. The blockchain is a technology for trusting transactions
without the need for intermediaries (Wyman, 2015; Bahga & Madisetti, 2016).

Intermediation has become a prevailing solution to validate the credibility
of assets ownership and transactions processing in today's world. The
intermediates perform an accurate evaluation of every group involved in the
Intermediaries chain. However, this process is not only time consuming, but
if the intermediation fails, it will lead to credit risk. The Blockchain
technology is committed to overcome these critical aspects and, consequently,
will give credence to mathematics instead of trusting in humans; since, there
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is no need for a human intervention any more (Nofer, Gomber, Hinz, &
Schiereck, 2017). Therefore, in such a technology that changes the model of
trust, the users play the most important role in the pervasiveness of that
technology. Particularly the expansion of the blockchain technology, which is
a peer-to-peer technology largely depends on the acceptance of its products
such as cryptocurrencies and smart contracts between buyers and sellers. Also,
the use of a technology that creates transparency in transactions through the
approval of contributing users, which are a part of the distributed ledger,
requires extensive acceptance by users. Our goal in this study was to identify
the factors affecting the willingness of customers to use the capabilities of the
blockchain as a financial instrument. By identifying these factors and using
them, we will be able to enhance the effectiveness of financial markets of the
country through the blockchain technology. Hence, we conducted a case study
on users who are familiar with the blockchain concepts or those who have
used it.

2 Research Background

2.1 Theoretical Background

Modern electronic payment systems depend on the central intermediaries for
the safe processing of payments. Transaction costs have made banks look for
a new method to cut them. In recent developments, we have witnessed the
creation of digital currencies like Bitcoin, which combine new currencies with
decentralized payment systems. Although the monetary aspects of digital
currencies have drawn a lot of attention, the general distributed ledger forming
the basis of these payment systems is indeed a significant innovation. Like the
money deposited in the banks, most of the financial assets in this era are
merely in the form of files and digital records. It allows much further
generalization of financial systems through the general distributed ledgers
(Yoo, 2017).

The blockchain is the core technology of Bitcoin and other
cryptocurrencies, which is protected through a decentralized computer
network. The blockchain is considered as an open ledger that all transactions
are recorded in it and anyone is allowed to connect, submit, or authenticate
the transactions within it. In other words, the blockchain is a digital system of
accounting records that records the details of all transactions according to a
mathematical set of rules to prevent illegal sabotages. The results of research
on the effects of cryptocurrencies, general decentralized ledger, and the
blockchain have revealed that they are potentially powerful tools to minimize



198 Money and Economy, Vol. 13, No. 2, Spring 2017

the costs and make great long-term changes in the financial field (Nguyen,
2016).

2.2 Blockchain Features

Creating transparency can perhaps be suggested as the most important feature
of the blockchain. The blockchain transparency means that the groups can
review the blockchain and confirm whether the transaction has occurred or
not. As the data stored on the blockchain has the resiliency and tamper
resistance characteristic, the blockchain assures us that the information
associated with a transaction has not been changed opportunistically and will
not be changed in the future as well (De Filippi, 2018).

Table 1
The Blockchain Features
Features of the

Blockchain

Advantages

Disadvantages

Peer to peer

Scalability

Transparency

Security

The peer to peer transaction is
possible without an intermediary.
Unnecessary fees have
decreased.

It extends easily through the
open-source code.

The cost of system development
decreases.

The public access to all
transaction records is possible.

Transactions legalization and
reducing the costs of the
regulation

The public ledger ownership is
shared.

The security-related costs have
declined.

When a problem occurs, it is not
clear who is responsible for it.

The number of possible transactions
that can be managed is very small
compared to the transaction scale in
the real economy.

Since the transaction details are
clear, one can track all the
transactions.

It may be difficult to guarantee of
remaining semi-anonymous.

When the private key is hacked or
lost, there is no general solution.

Source: Research Findings.

Since the blockchain has a distributed structure, its characteristics are as
follows: The cost of peer-to-peer transactions can be made without the need
for a trusted intermediary, and there is no need for centralized or intermediary
organizations to guarantee trust. Also, as we can introduce new innovative
processes, there is a chance to reduce the costs required for operations,
maintenance, security, and financial transactions of a variety of centralized
systems. Besides, since all users (nodes) have a general transaction ledger,
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even if some parts of the network face trouble, they will not affect the entire
blockchain, and as it has a distributed structure, it is anticipated to be
invulnerable to attacks such as DDoS. For these reasons, it has the advantages
of being transparent and easily traceable compared to old financial
transactions. The table below briefly describes the characteristics of the
blockchain (Oh & Shong, 2017).

2.3 The Uses of Blockchain

The financial industry is willing to know whether it can replace the current
major components of its business with the blockchain or not. Given the
functional characteristics of the blockchain, the financial sector is one of the
sections where the use of the blockchain is very attractive. In the following

table, some of the financial uses of the blockchain are presented (Nofer et al.,
2017).

Table 2
The Uses of the Blockchain
Use Description
Cryptocurrencies In the network and the exchange environment,
cryptography is used to secure the transactions.
Issuing securities, doing Companies that directly issue public stocks and do
Fi . transactions (deals), and not need bankers. The private shares can be traded
inancial . . -
uses settling in secondary markets baseq on the blockcha}njs.
The first projects are trying to do securities
clearing.
Insurance Property (e.g., real estate, automobile, etc.) can be

registered using the blockchain technology. The
insurers can check the transaction history.

Source: Research Findings.

2.4 Experimental Background

Some studies have been done in the area of blockchains, some of which are
briefly reviewed in the following table. Given the novelty of the technology,
most of the research done in this field is about addressing the concept. To
develop the framework of our research, while using the features mentioned in
these articles, we benefited from the technology acceptance models.
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Table 3

Research Conducted on the Blockchain

Research

Features / Descriptions

Processing stage

(Ahram et al., 2017)

(Angraal et al., 201

(Biswas &

7

Muthukkumarasamy,

2016)

(Hou, 2017)

(Konashevych, 2017)

(Maria-Llacuna
Marsal Llacuna, 201

(QDlnes, 2016)

(Dlnes & Jansen, 20

(@lnes,  Ubacht,
Janssen, 2017)

and
8)

17)

&

Security, flexibility, efficiency, scalability

Industrial growth is increasingly dependent on trust,
but increasing regulations, internet crimes, and fraud
hamper development and expansion.

Security, Distributed database, Cryptography

In the health care sector, the blockchain platform is
used to maintain and protect the safety of electronic
health records.

Security, Privacy

The block-based platform is used to protect the
security of information and privacy in smart city
communications.

Security, Information Transparency

Improving the quality and quantity of government
services, accessing  government information,
developing information sharing across different
organizations, and helping to create a personalized
credit system can be realized through the
implementation of the blockchain in the Chinese
government.

Peer-to-peer network, mathematical-based
cryptographic trust, data recording, and non-
manipulation

The blockchain has been introduced as a technology to
carry out electronic trading.

Transformational, Change

The blockchain is an evolutionary technology leading
to changes in the policies, planning, regulations, and
standards and changes the smart city equations.
Secure, Distributed, Open, and Cost-Effective
Database

The blockchain is beyond Bitcoin and acts as a secure,
distributed, open, and inexpensive database, which
provides an appropriate information infrastructure to
the governments and helps their empowerment.
Security, Consensus Algorithms

The blockchain plays an important role in
governmental tasks such as digital ID management and
secure exchange of documents.

Secure exchange of information, exchange of digital
assets

It is possible to maintain and store transactions, events,
certificates, and ownership using distributed
computing. The blockchain technology has the
potential  strategic, organizational, = economic,
informational, and technological benefits.

Preventing fraud and tampering, Transparency

Concept

Concept

System

Architecture

Assessment

Concept

Concept

Concept

Concept

Concept

Designing
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Research Features / Descriptions Processing stage
(Wijaya, Liu, The blockchain technology allows creating a new
Suwarsono, & Zhang, approach to implement the distributed tax return. In
2017) this way, a transparent and secure value-added tax
system is created that prevents the occurrence of fraud.
(Yoo, 2017) Validation, Authentication Concept
Smart contracts can be used in the capital market.
(Nguyen, 2016) Sustainable Development Concept

The blockchain is a financial instrument that can play
an important role in the sustainable development of the
global economy.
(Guo & Liang, 2016) Security, Cost, Efficiency, Customer Experience Concept

The banking industry needs a quick change and is
looking for new development and growth methods.
The blockchain can completely transform the current
business models.

Source: Research Findings.

3 Designing the Conceptual Model

3.1 Task-Technology Fit (TTF) Model

The Task-Technology Fit (TTF) acceptance model suggests that the user will
accept a new technology when it is efficient enough to fulfill everyday tasks.
Hence, accepting the new information system largely depends on the user’s
daily routine tasks. This model uses four concepts of task features,
technological features, task-technological fit, use, and acceptance. The task
features and technological features determine the task-technological fit, which
leads to the acceptance and use of the information system (Goodhue &
Thompson, 1995).

The Task-Technology Fit (TTF) approach has been used in several studies.
Dishaw and Strong (1999) used an integrated task-technology fit (TTF) model
with the Technology Acceptance Model (TAM) to explain the relationship
between software use and user performance (Dishwa & Strong, 1999). Lee et
al. (2007) used the modified Task-Technology Fit (TTF) model to examine
the factors affecting the acceptance of mobile commerce in the insurance
industry (C.-C. Lee, Cheng, & Cheng, 2007). Klopping and McKinney (2004)
studied e-commerce acceptance using a hybrid model, which had combined
the TTF and the TA models (Klopping & McKinney, 2004). Zhou et al. (2010)
studied the acceptance of mobile banking using an integrated TTF model and
the unified theory of acceptance and use of technology (Zhou, Lu, & Wang,
2010).
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3.2 Unified Theory of Acceptance and Use of Technology (UTAUT)
The unified theory of acceptance and use of technology (UTAUT) is a version
of the technology acceptance model. The UTAUT is the most recognized
improvement of the technology acceptance model. The unified theory is based
on eight prominent models in the research area of the acceptance of
information systems. This model has been experimentally studied, which
indicated that it has a better performance than the other eight models,
including the technology acceptance model. The purpose of this model was to
explain the intention of the user to use information systems and their
subsequent behaviors. The theory suggests that there are three main reasons
for the intention to accept information systems: Expecting performance,
expecting effort, and social impact. The positive effect of these factors on
behavioral intention is influenced by age and gender. Besides, the relationship
between the expectation of effort and behavioral intention can be adjusted
with experience. Experience and voluntary use also have a moderating effect
on the relationship between social impact and behavioral intent. The
behavioral intention and facilitating the conditions together affect the actual
use of the information systems (Davis, Bagozzi, & Warshaw, 1989; Davis,
1989; Venkatesh, Morris, Davis, & Davis, 2003).

The Unified Theory of Acceptance and Use of Technology (UTAUT) has
drawn the attention of many researchers who have used it in various studies
to study the behavioral intention and technology acceptance. Hong, Thong,
Chasalow, and Dhillon (2011) believe that the UTAUT is an influential theory
in the acceptance of information systems and used it to conceptualize a model
to study the agile acceptance of information systems (Hong, Thong,
Chasalow, & Dhillon, 2011). Luo, Li, Zhang, and Shim (2010) analyzed the
effects of trust, risk, self-sufficiency, and performance expectation on the
acceptance of mobile banking. They concluded that expecting performance is
the most significant determinant in accepting mobile banking services (Luo,
Li, Zhang, & Shim, 2010).

3.3 Initial Trust Model (ITM)
Initial trust means a person's desire to risk to meet a particular need without
prior experience or credible and meaningful information (McKnight &
Chervany, 2001; K. K. Kim & Prabhakar, 2004). The convenient, flexible, and
perceived benefits such as the role of service efficiency are related to the
formation of initial trust (Koufaris & Hampton-Sosa, 2004).

When users have little or no experience and want to accept new services,
the initial trust plays an important role (K. K. Kim & Prabhakar, 2004; G.
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Kim, Shin, & Lee, 2009). The role of initial trust in e-commerce is associated
with the areas such as online shopping (Lowry, Vance, Moody, Beckman,
& Read, 2008; Ratnasingham, 1998; M. K. Lee & Turban, 2001) and mobile
banking services (Mallat, Rossi, & Tuunainen, 2004) that extensive
research has been done in this area. Kim et al. (2009) used the initial trust
model (ITM) to create a model, in which, the initial trust in mobile banking is
explained through the mediation of tendency towards trust, structural
guarantees, business (firm) reputation, and relative benefits (Kim et al., 2009).

4 Research Conceptual Model

The main factors of this research were derived from the initial trust model
(McKnight & Chervany, 2006), the task-technology fit model (Goodhue and
Thompson, 1995) and the unified theory of acceptance and use of technology
(UTAUT), which are used to predict technology acceptance (Venkatesh and
Davis, 2000). The conceptual model of this research was selected from
Oliveira et al. (2014) research, which was used to predict the acceptance of
mobile banking among the final consumers using the combined model of
research of the initial trust model, the task-technology fit model, and unified
theory of acceptance and use of technology (UTAUT) (Oliveira, Faria,
Thomas, & Popovic, 2014).

Just like any new technology, the blockchain, and smart contracts are
considered as value-generating platforms for banks (Mithas, Tafti, Bardhan,
& Goh, 2012). The survey tool and research model were designed in such a
way to assess the relationships prevailing on the concepts of the initial trust
model, the task-technology fit model, and the unified theory of acceptance and
use of technology (UTAUT). Since the blockchain is responsible for securing
transaction data and the smart contract is used to execute contracts in the
financial services, the users' trust in the blockchain technology is an essential
factor in accepting this technology in the financial markets. Given that the
blockchain changes the users’ trust model, this change requires a change in
the attitude of the users since the banks were previously responsible for
creating trust; but with the presence of blockchain and the removal of
intermediaries, the trust will be cryptographic. For the same reason, the
research model consisted of the task-technology fit model, and the initial trust
model where the TTF model was used to evaluate the efficiency of blockchain
technology as a financial instrument the initial trust model was applied to
examine the attitude of users towards changing the trust model.

The framework of the UTAUT plays a minor role in the research model,
which is due to the perceived nature of the blockchain technology. Thus,



204 Money and Economy, Vol. 13, No. 2, Spring 2017

measuring the acceptance rate in the UTAUT model is not an accurate
strategy. The behavioral intention is one of the acceptance factors of this
concept, which was chosen as the dependent variable. Among the four
concepts of the UTAUT (Venkatesh et al., 2003), only a concept of
performance expectation was selected to test the hypothesis. The expectation
of blockchain technology as a financial instrument is to earn profit with the
minimum risk that the blockchain capability in reducing risk and cost was
examined through the performance expectation variable. Expecting effort and
social influence made disturbances in conducting the test since the user did
not have much practical knowledge of this technology. It was also found that
facilitating the conditions affects the acceptance of this concept directly
(Venkatesh et al., 2003) and has no effect on behavioral intention. As a result,
it was not included in the research model.

The basic research model (Figure 1) was provided to develop the
framework for this study. In this proposed model, the research hypotheses
were divided into seven major categories:

— Hypothesis 1

Banks and financial institutions are concerned about privacy and the
protection of personal information of individuals. Structural assurances
measure the confidence rate of policymakers in the security of the
blockchain and the reliability of banks to maintain security (McKnight,
Choudhury, & Kacmar, 2002). These results allow us to judge the
reputation of the blockchain privacy from the perspective of final users
(in the context of financial markets) (Miltgen, Popovic, & Oliveira, 2013).
Also, financial services processes are full of problems such as return
bottlenecks, transaction latency, fraud, and operational risks. Most of
these problems are believed to be solved by using the blockchain (Guo,
Y., & Liang, C, 2016). However, some of the blockchain products like
cryptocurrencies include risks such as the digital wallets vulnerability,
cryptocurrencies instability, and the anonymity of users, which cannot be
ignored for financial activities (Morabito, 2017). The first hypothesis
predicts to find the mentioned structural assurances since they are one of
the basic components of the initial trust model and has a positive impact
on the initial trust.

H1: Structural assurances in the blockchain have a positive effect on the

initial trust.
— Hypothesis 2

The personal propensity to the concept of trust in the initial trust model

consists of two aspects: The general attitude of the individual to use
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technology and his belief in the general technology (Oliveira et al., 2014).
The individual’s propensity to trust is influenced by past beliefs and
experiences (Bigley & Pearce, 1998), which manifests in the use of
technology in a variety of situations (Mcknight, Carter, Thatcher, & Clay,
2011).
H2: The personal propensity to trust in the blockchain technology has a
positive effect on the initial trust.

— Hypothesis 3
The third hypothesis suggests that there is a positive relationship between
initial trust and behavioral intention. The initial trust reflects the criteria
for technology reliability and dependence on technology (McKnight &
Chervany, 2006). In the context of this study, this hypothesis focuses on
measuring the consumer’s perception of the integrity of the blockchain
technology (McKnight et al., 2011). The hypothesis suggests that a
mediator can have a strong impact on behavioral intention. It is because
the initial trust is probably related to the actual acceptance of the
blockchain and the smart contracts (Venkatesh et al., 2003).
H3: Initial trust has a positive impact on the consumer’s intention in
accepting the blockchain technology in the financial markets.

— Hypothesis 4
This research is partly about the customers’ perceptions of blockchain
usability in the context of financial markets and its usefulness in the
management of financial services. We assume that the technological
features of the blockchain, such as reliability and accountable responding,
have a positive impact on the task-technological fit (Goodhue &
Thompson, 1995). Reliability is one of the characteristics that Rogers
(1983) attributes to innovation and considers it to be an important driver
of technology acceptance both within and outside the organization
(Wunderlich, GroBler, Zimmermann, & Vennix, 2014).
H4: The technological features of the blockchain have a positive effect on
the task-technology fit.

— Hypothesis 5
The task-technology fit model describes the fitting aspects of the
blockchain in the financial markets. The task features are one of the basic
concepts for innovation penetration, complexity, observability, and the
ability to perform the test. Each of these factors is a determining factor in
the user's perception of the usefulness of the technology and affects his
intention of acceptance (Goodhue & Thompson, 1995; Zhou et al., 2010).
One of the main factors in the task-technology fit model is the user's
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perception of the usefulness of the technology, which affects his
performance (Zhou et al., 2010).

HS: The task features of blockchain and smart contracts have a positive
impact on the task-technology fit.

Hypothesis 6

The generating nature of the blockchain technology (Y. Yoo, Boland Jr,
Lyytinen, & Majchrzak, 2012) provides an opportunity for banks and
financial institutions to redesign their distribution channels and
management tasks to improve the customer’s experience. The consumers
react positively to new features, security, and the performance resulting
from the blockchain and also accept the capacity obtained due to the
blockchain and smart contracts. The users see the use of the general
blockchain platform as a proper technology for financial transactions. In
general, these prominent attitudes are measured by the task-tech concept,
which is influenced mutually by the task -technological features (Goodhue
& Thompson, 1995).

H6: The task -technology fit has a positive effect on users' behavioral
intent in accepting the blockchain in the financial markets.

Hypothesis 7

The performance expectation of technology affects the user's intent to
accept (Venkatesh, Thong, & Xu, 2016; Martins, Oliveira, & Popovig,
2014). The performance prediction within the framework of the unified
theory of acceptance and use of technology (UTAUT) measures the
individual’s belief due to the usefulness of the technology and the benefits
that bring for the user (Venkatesh et al., 2003). Oliveira et al. (2014)
consider the performance prediction in the UTAUT like the perceived
efficiency in the technology acceptance model and see it as a necessary
part of the technology value proposition to the technology acceptor
(Oliveira et al., 2014). The blockchain creates a kind of credit mechanism
in a situation where there is no mutual trust between the parties to the
contract. Hence, high costs caused by non-technical aspects of
centralization will be eliminated. The point-to-point transfer based on the
blockchain that removes intermediaries will increase the returns compared
to centralized banking and reduce the transactions’ fees (Guo & Liang,
2016).

H7: The performance expectation will positively affect the consumer’s
behavioral intent in accepting the blockchain and smart contracts in the
financial markets.
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Figure 1. The Conceptual Model. Source: Research Findings.

The items of each variable were extracted from previous similar studies to
discover the relationships between the variables of the conceptual model. A
questionnaire tailored to the items was also extracted from the previous study
and used. The reference of items and the number of corresponding questions
are shown in Table 2.

5 Research

Methodology

This research sought to identify the drivers affecting the willingness of
customers to use the capabilities of the blockchain as a financial instrument.
Hence, it had an applied goal. Also, in terms of data analysis, it was
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descriptive-analytic research using the “Partial Least Squares Structural
Equation Modeling (PLS-SEM).”

5.1 Data Analysis Method

The Partial Least Squares Structural Equation Modeling (PLS-SEM), aimed
at casual modeling, maximizes the variance of dependent variables. Unlike
covariance-based methods, this method focuses on variance (Hair, Ringle, &
Sarstedt, 2011). Regarding the number of samples and the non-normalized
distribution of the data collected in this study, we used the PLS-SEM method.
Also, the data were analyzed using the Smart PLS statistical software.

5.2 Data Collection Method
We used a questionnaire to collect data. The research questionnaire was
prepared after studying the related articles and extraction of probable items
and components, which can be seen in the table results of the confirmatory
factor analysis. This questionnaire consists of 37 questions that include four
demographic questions and 33 questions based on the five-option Likert scale
to assess the conceptual model of the research. The people familiar with the
blockchain technology were selected as the statistical population for a
sampling of the target population to identify the drivers affecting the users'
willingness for using the blockchain capabilities as a financial instrument.
The innovators and early adopters begin the acceptance of the technology.
This procedure often takes some time since the technology is changing rapidly
based on the customer’s feedback. When the first group adopts the technology,
it will have many uses, and when the last group starts to accept it, the
technology is a leading one in the market (Feld & Wise, 2017). In this
research, we used the convenience sampling method to sample the research
population due to the novelty of the blockchain technology and the lack of
accurate statistics of the innovators of this field. In this regard, the designed
questionnaire was made available to the people familiar with this technology.
In collaboration with scholars and academic students, startup teams, those
active in the capital market and payment service companies familiar with the
concepts of blockchain, traders and cryptocurrencies miners, 222 acceptable
questionnaires were analyzed.

5.3 Validity and Reliability of the Measurement Tool

We used two tests of Cronbach's alpha and composite reliability to measure
the reliability of the questionnaire. Churchill (1979) considers the Cronbach
Alpha higher than 0.6 acceptable (Churchill Jr, 1979). The reliability for each
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component was calculated by measuring the Cronbach's alpha coefficient of
the items of each variable. According to the results of the reliability
measurement test, the Cronbach alpha value of all variables was more than
0.6. Also, a value greater than 0.7 is acceptable for composite reliability.
According to the results, all values obtained for the variables are higher than
0.7.

Table 4
The Results of the Questionnaire Reliability
. Number Cronbach Composite
Variables of items Alpha Reliability Reference
Personal Propensity 4 0.766 0853 (Kim et al., 2009)
to Trust
Structural assurances 3 0.691 0.823 (Kim et al., 2009)
Initial trust 3 0.703 0.836 (Kim et al., 2009)
}"echnologlcal 4 0.700 0.816 (Zhou et al., 2010)
eatures

Task features 4 0.885 0.921 (Zhou et al., 2010)
Task-Technology Fit 4 0.792 0.865 (Zhou et al., 2010)
Performcfmce 4 0.816 0.879 (Zhou et al., 2010)
expectation
Behavioral intention 7 0.899 0.921 (Kim et al., 2009)
Demographic 4
questions ) )

Source: Research Findings.

The research questionnaire was provided to four experts in the field of
blockchain to evaluate content validity, and necessary corrections were made
to the questionnaire’s questions. Then, using the confirmatory factor analysis,
the latent variables, and the items related to each latent variable were tested.
The confirmatory factor analysis was performed using the Smart PLS
software. According to the confirmatory factor analysis table, the results
indicate that the T statistic for all standard coefficients is greater than 1.96,
and the standard coefficients are at the optimum level.



210 Money and Economy, Vol. 13, No. 2, Spring 2017
Table 5
The Results of Confirmatory Factor Analysis
Variable Items std t stat
Task Features The need to check financial information at any time 0.863 29.999
and place
The need to manage financial activities at any time 0.904 61.190
and place
Thg .need for real.—tlme ' (.1r.nmed1ate) control of 0873 32,005
decisions and financial activities
The' peed for q.ul.c'k implementation of financial 0810 22,680
decisions and activities
Technological Providing inclusive services 0.776 23.284
Features Providing real-time (instant) services 0.743 15.936
Providing secure service 0.682 11.693
Providing fast services 0.697 10.290
Task- ' Sult?.ble for supporting transactions and financial 0.802 34.146
Technology Fit  services
Suitable for processing financial services 0.881 52.090
Having proper real-time (instant) processing policies 0.795 27.717
Sufficient to perform financial affairs 0.653 11.719
Performance Saving time 0.792 25.086
expectation Optimizing financial operations 0.856 31.972
Maintaining benefits faster in financial activities 0.814 27.473
Achievement of financial benefits 0.749 16.233
The I_Jersonal The tendency to use the capabilities of blockchain 0891 53028
propensity to  technology
trust The tendency to use cryptocurrencies 0.907 59.615
The tendency to use non-classical tools (such as smart
. . 0.791 19.689
contracts) to store important financial documents
Caution in conducting financial transactions 0.436 5.711
Structural Not bearing financial losses 0.715 9.351
assurances Not enduring the risk of personal information theft 0.865 33.184
Protecting the customers by smart contract laws 0.756 13.587
Initial Trust The security of the blockchain-based platforms 0.811 19.226
The reliability of the blockchain-based platforms 0.862 48.588
The possibility of creating decentralized financial
markets by blockchain-based platforms 0.704 14.508
Behavioral The review of financial decisions and benefits using 0752 20853
intention the potentials in the blockchain-based platforms ’ '
Making changes to financial decisions using the
blockchain-based platforms 0.823 34.654
Curious about the real-time (instant) processing of
financial services in the blockchain-based platforms 0.835 27284
Curious about the speed of exchanges in the
blockchain-based platforms 0.828 26421
Curious about security in the blockchain-based 0830 25312
platforms
The intention to manage financial activities using the
blockchain-based platforms 0.744 21.979
Interested in knowing more about the blockchain- 0716 12.845

based platforms

Source: Research Findings.
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The convergent validity and discriminant validity were also examined. In
the convergent validity, the Average Variance Extracted (AVE) should be
higher than 0.5 (Rahman, Nagapan, &Asmi, 2014). Also, in the case of
discriminant validity, the average variance extracted (AVE) of each variable
should be higher than the second-order correlation of that variable with other
variables (Fornell & Larcker, 1981). As shown in the discriminant validity
table, the Average Variance Extracted (AVE) for all variables is more than 0.5
and higher than the second-order correlation with other variables as well.

Table 6
The Results of Discriminant Validity
1 2 3 4 5 6 7 8
Behavioral intention 0.625
Initial trust 0.411 0.632
Performance 0.428 0.382 0.645
expectation
Personal propensity to  0.489 0.307 0.424 0.608
trust
Structural assurances 0.161 0.210 0.203 0.164 0.610
Task features 0.099 0.023 0.118 0.133 0.030 0.744

Task-Technology Fit 0.432 0450 0432 0382 0222 0.108 0.619
Technology features 0326 0.341 0435 0.297 0.155 0.072 0.444 0.526

Source: Research Findings.
6 Research Findings

6.1 Sample Demographic Analysis

As shown in the demographic information table of the sample members, the
gender, marital status, age, educational level, work experience, and degree of
familiarity with the blockchain can be seen.
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Table 7
Demographic Information of Sample Members
Variable Index Percentage Number
Area of activity Financial 55 122
Non-financial 45 100
Age Less than 30 50.5 112
31-40 329 73
Over 40 16.7 37
Education level Diploma 4.5 10
Associate degree 4.5 10
B.S 35.6 79
B.S 383 85
P.H.D 16.7 37
Hawza degree 0.5 1
Work experience Less than 5 years 41.9 93
Between 5 and 10 years 28.4 63
More than 10 years 29.7 66

Source: Research Findings.

6.2 Structural Model

The first step is to estimate the fitness of the model. In this study, the GoF
(goodness of fit) index was examined to measure the fitness of the model.
Accordingly, we extracted a root (R?) from the product of the Average
Variance Extracted (AVE) multiplied by the average of the determination
coefficients (Henseler& Serstat, 2013). The value obtained for this index was
calculated to be 0.539. In the next step, the conceptual model was tested using
the structural equations modeling technique by the Smart PLS statistical
software. For the significance of the relationship at the 95% confidence level,
the values of P statistic should be less than 0.05. According to the results of
the analysis of the model hypotheses and the final model of the research, all
the research hypotheses have been confirmed. Finally, all results from the
status of the paths of the final research model can be seen in the table 8.
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7 Discussion

This research examined the drivers affecting the customers’ tendency to use
the capabilities of the blockchain as a financial instrument by using the initial
trust model, the Unified Theory of Acceptance and Use of Technology
(UTAUT), and the initial trust model. Based on the results, one can realize
that there is a tendency to use the capabilities of blockchain technology such
as cryptocurrencies and smart contracts among users, and this tendency is at a
favorable level. Therefore, the personal propensity to trust is effective on the
initial trust.

On the other hand, the blockchain technology provides the ability to
exchange information securely and reduces operational risks and manpower
errors. Also, individuals do not go through the risk of information theft.
Hence, one can realize that structural assurances affect initial trust.

Due to the decentralized implementation of processes in the blockchain
technology and the lack of centralized control by the intermediary institutions,
it's not possible to manipulate the transactions. Therefore, the exchanges and
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transactions made on this network are safe and reliable. This new model of
trust has had a positive effect on the users' behavioral intention, according to
the research results.

Table 8

The Analysis Results of Model Paths

Paths Estimation S.E T P- Status

Value

Personal propensity >  Initial trust 0.442 0.066  6.62 0.0001<  Confirmed

to trust

Structural > Initial trust 0.279 0.062 4.47 0.0001<  Confirmed

assurances

Initial trust - Behavioral 0.264 0.067 3.89 0.0001<  Confirmed
intention

Technology features >  Task- 0.623 0.047 13.06 0.0001< Confirmed
Technology
Fit

Task features >  Task- 0.162 0.054 297 0.0033 Confirmed
Technology
Fit

Task-Technology - Behavioral 0.277 0.074 3.70 0.0003 Confirmed

Fit intention

Performance - Behavioral 0.309 0.059 5.16 0.0001<  Confirmed

expectation intention

Source: Research Findings.

Being several times better in something is considered a very powerful
lever. This exceptional level of transformation is called creative destruction
entrepreneurship by some researchers, which is at the heart of a kind of real
entrepreneurial innovation. Schumpeter theory suggests that better solutions
are so widely accepted that destroy the nature of the former market leaders
(Feld & Wise, 2017). The blockchain is also expected to become widespread
as an emerging and transformation technology shortly. Also, concerning
security, speed, and transparency in the blockchain-based transactions, the
technological features are effective on the task-technology fit.

Besides, the need for real-time control of financial information and
activities makes the task features effective on the task-technology fit. The
blockchain technology has provided the ability to implement and support
financial transactions. Hence, the task-technology fit is effective on users'
behavioral intention.

Finally, the inadequacy of trusted institutions due to charging high fees to
do transactions between buyer and seller has caused the attractiveness of the
blockchain technology, which has facilitated the transfer by reducing
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workforce costs and automatizing the processes. Given the time and cost-
saving of doing financial affairs by using the blockchain, the performance
expectation has had a positive effect on users' behavioral intent.

8 Conclusion

This research targeted the study of drivers affecting the customers' willingness
to use the capabilities of the blockchain as a financial tool. To this end,
according to the literature review, eight factors, including personal propensity
to trust, structural assurances, initial trust, technological features, task
features, task-technology fit, performance expectation, and the users’
behavioral intention were extracted at two levels. The research hypotheses
were formed based on these factors. The research hypotheses were analyzed
based on the data collected from the questionnaire. The structural least squares
equation modeling technique was used to analyze the collected data. Based on
the analysis made, the fitness of the model and all the research hypotheses
were confirmed. According to the research findings, the personal propensity
to trust and structural assurances directly affect the initial trust, and the initial
trust of users is also effective on the users’ behavioral intention. On the other
hand, technological features and task features directly affect the task-
technology fit, and the task-technology fit also influences the users' behavioral
intent. The performance expectation also directly influences the users'
behavioral intent.

The limitation of this research was its mere focus on innovators familiar
with the blockchain technology accounting for 222 subjects. Therefore, the
convenience sampling method was used for sampling, which reduces the
ability to generalize the research results. Broader research among the early
adopters can increase the generalization capability of the results of this
research. In the discussion, due to the lack of similar research in the field of
blockchains, we could not compare our results with previous studies. Also,
this research only used some of the technology acceptance models. The use of
other models such as Davis Technology Acceptance Model and the
Environment-Enterprise-Technology Model can be a subject for future
research. Finally, in this research, the blockchain capabilities were considered
as a financial instrument, which can inform the financial institutions about
their customers' tendency. It's worth noting that this technology can be
investigated in many other industries.
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In this research, non-linear inflationary dynamics based on the concept of missing money
is studied using the threshold autoregressive models based on seasonal data of the time
interval (1990:04-2016:07) for the economy of Iran. The finding of the research shows
that simple and Divisia liquidity growth variables are determined as threshold variables,
and inflation reacts to changes in the growth of money through a three-regime process.
The variables of simple liquidity growth, Divisia liquidity growth with a time lag and
inflation expectations are the most critical factors influencing inflation. In both
clarifications, GDP has anti-inflationary effects. In both models, the exchange rate has a
stronger and positive impact on inflation than other policies under expansionary monetary
policy conditions. The simple liquidity growth variable in the low monetary growth
policy, due to the stimulation of economic activities shows anti-inflationary effects, and
in the medium-term monetary growth, the policy explains the expected inflationary
effects. Lagged Divisia liquidity growth in these policies always shows visible
inflationary effects. It seems that the use of Divisia liquidity variable instead of a simple
liquidity variable explains the non-linear behavior of inflation in a more satisfactory way.

Keywords: Inflation, Non-Linear Dynamic, Simple and Divisia Monetary Aggregates,
Threshold Autoregressive Models.
JEL Classification: E31, E51, E52

1 Introduction

Given the importance of the phenomenon of inflation in economic activities,
recognizing the dynamics of its behavior in modeling, forecasting, and policy-
making in the macroeconomic field are of great importance. Generally,
inflationary flows create instability of economic structures in the society, and
the emergence of this phenomenon poses a serious threat to effective

* Department of Economics and Banking , Arak Branch, Islamic Azad University, Arak, Iran;

elhamsehati@gmail.com (Corresponding Author)
T Department of Economics, Payam-e Noor University, Iran; yeganehmj@gmail.com
f Department of Economics, University of Tehran, Iran; mmehrara@ut.ac.ir

§ Department of Economics and Banking, Arak Branch, Islamic Azad University, Arak, Iran;

abbnaj@yahoo.com



222 Money and Economy, Vol. 13, No. 2, Spring 2018

macroeconomic policy-making. Today, according to studies conducted in
most countries, the relationship between money growth and inflation has been
accepted, and from this perspective, money plays an essential role in balancing
the price level. According to the theory of money, the effects of increasing
money supply on the general level of prices do not appear quickly, and money
changes over time influence prices, so the correct perception of the process of
this effect can lead to explaining the real behavior of inflation in the economy.
In many types of research, the impact of monetary policy in different
inflationary systems have been evaluated asymmetrically, and the reasons for
this are factors such as the instability of money demand and the interruption
of monetary policy efficiency. In this way, the linear relationship between
money growth and inflation has been weakened, and the power of forecasting
inflation in the coming period has decreased through the channel of money
growth. The studies of Arango and Gonzalez (2001), Greigorio and Kontanius
(2009), Arize and Malindretos (2012) and Zoe (2013) confirm this. Also,
Goldfeld (1976), by examining the US demand function for money, states that
the money M1 definition is not stable and that the money demand function in
the given period cannot be accurately estimated. He calls this a "missing
money phenomenon" and believes that this phenomenon has led to a lack of
proper forecasting of money demand. Therefore, the appropriate specification
of money and monetary aggregates and paying attention to their effects on the
economy is of particular importance. Many documents in the 1980s also show
that the use of a monetary aggregate using simple sum has a poor performance,
and questions have been raised regarding the proper definition of monetary
aggregates and the processing of monetary resources and the sustainability of
money demand. Developments in financial systems make possible the
exchange and substitution between M1 and M2 money and other assets. Of
course, financial innovations and new monetary instruments were not the only
reason for the instability of money demand, but the simple sum method of
central banks to determine the M1 and M2 monetary aggregates also led to
unsustainable in money demand and its supply. In the simple sum method for
monetary components, weight and importance are considered to be the same,
and it is assumed that the degree of liquidity of all monetary assets is equal to
each other. The defect in the definition of simple monetary aggregates has led
to the development and use of new monetary aggregates definitions, the most
famous of which is the Divisia monetary aggregates. In this new definition,
monetary components are assigned a specific weighting coefficient that can
be measured by the flow of monetary services. Therefore, considering the
importance of money in the occurrence of inflation, it is necessary to pay
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attention to the concept of money and its components. In Iran's economy,
despite the monetary nature of inflation, it has been observed in recent years
that the effect of liquidity growth on inflation has decreased and despite the
increasing liquidity growth, its effect as the most important influencing factor
on inflation was different, and they are not in line. Therefore, the study of
nonlinear inflation behavior based on the new definitions of monetary
aggregates in the economies of developing countries, especially Iran’s
economy, provides a more accurate explanation of the monetary analysis of
inflation. The main goal of this study is to investigate the effect of the growth
of simple monetary aggregates and Divisia (based on the concept of missing
money) on inflation behavior in monetary regimes and different threshold
values in Iran's economy. For this purpose, the threshold autoregressive model
has been used during 1990-3 to 2016-06. In the second part of the study, the
theoretical foundations of the research are discussed. The third section is
dedicated to reviewing empirical studies and research background. In the
fourth section, the experimental results obtained from the estimation of the
research model are presented, and in the fifth section, a summary and
conclusions from the issues mentioned above are presented.

2 Literature Review

The theoretical foundations of this research are based on the viewpoints of
economic doctrines on inflation and emphasizing on non-linear inflationary
dynamics. Also, after the concept of missing money emerged, the importance
of examining and determining monetary components in the economy became
apparent, in which emphasis was placed on the proper specification of money
and monetary components. It is also notable that although different factors
affect inflation in Iran, it can be said that there is a general agreement about
the dominant influence of money on inflation, so that many studies have
considered inflation as a monetary phenomenon in Iran. Since inflation takes
effect from various economic and noneconomic factors, the behavioral pattern
variation in the Iranian inflation process can be investigated; therefore,
inflation is modeled as a regime change process, and it is assumed that the
inflation rate is determined through regime change, controlled and guided.

2.1 Inflation in Various Economic Doctrines

Classical economists were the first to raise the theory of money inflation; they
believed that monetary factors were able to explain inflation fully. Their
theory of economic literature is known as the "quantity theory of money."
Fischer, through his equation of exchange, explained inflation on a monetary
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basis, then Marshall looked at the "quantity theory of money" from the
Cambridge doctrine. After that, in a new form of the quantity theory of money,
Friedman expressed his interpretation of the quantity theory of money as a
theory of demand for money. Also, the followers of this doctrine, considering
the conditional expectations of the formation of inflationary expectations
based on past information, believe that monetary policies in the short run will
affect the level of production and other real variables, but in the long term,
they will make money neutral. In the rational expectation model, it is also
emphasized that the person does not just look at the past information in
forecasting inflation, but serves all the available data for prediction. Also,
people do not make systematic mistakes in their predictions. Regular errors
are easily discovered and corrected over time, and the way of shaping their
expectations varies in the same way. New classics, believing in the formation
of expectations based on rational expectations, argue that monetary policies
are both neutral in the short run and the long run, only unforeseen monetary
policies affecting real variables in the short term. The theory of demand-pull
inflation also sees the cause of the rise in inflation as the increase in demand.
Increasing demand could be driven by an increase in investment and
independent consumption, expansionary fiscal policy, expansionary monetary
policy, declining money demand and increasing exports and reducing imports.
John Maynard Keynes offers his argument for inflation to be that if demand
for consumer goods exceeds supply, then this excess demand creates an
inflation gap and prices raise so much so that this gap is filled. In the cost-
push inflation theory, contrary the doctrine of money and the Keynes doctrine,
the imbalances in the supply sector, and in particular the increase in the cost
of production and transmission of the total supply curve is the main reason for
rising prices. In Structural Break Theory, we can say that structural break
means that inflation is likely to develop due to the state of unbalanced
economic, political, and cultural structures. Various and often complex factors
play a role in creating and sustaining this inflation.

In analyzing the inflationary dynamics, attention to the process of its linear
or nonlinear behavior is of particular importance because the existence of
extreme volatility and uncertainty in the behavior of some economic variables
such as inflation due to the nature of these variables can lead to economic
instability in society. Therefore, the existence of these uncertainties causes
behavioral inflation to be based on nonlinear functions, not considering the
nonlinear behavior of economic variables causes an error to be made clear.
Studies in Iran's economy also confirm the non-linear inflationary dynamics.
Therefore, the use of linear models to investigate and explain the influence of
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other economic variables on inflation cannot reveal the realities of the
economy altogether. Sarjent and Wallas (1973) showed that when
policymakers are pushing for budget financed by printing money, inflation is
a nonlinear process that can have two distinct equilibrium conditions.
Orphanides and Wieland (2000) state that when the inflation rate is near or
within the target range, the central bank may focus on other goals such as
adopting a policy of stabilizing production or reducing unemployment. In Iran,
studies by Moshiri (2001), Khodavisi et al. (2013), Asgharpur and Mehdilou
(2014) have obtained evidence of asymmetric and nonlinear behavior of
inflation. Also, regarding the asymmetric effects of monetary policy in
different economic situations, it can be pointed out for reasons such as the
existence of the credit channel in monetary transmission, the asymmetric
adjustment of prices and wages (Ball & Mankiw, 1994, Kuzin &Tober, 2004)
and changes in money velocity (Estrella & Mishkin, 1997).

2.2 The Concept of Missing Money and Monetary Aggregates

In the classical economy, with the assumption of the absence of instability and
uncertainty, money is an intermediary for trading in the community, and it is
the unit of measurement. In Keynesian economics, when society faces a
reduction in total demand, money also plays the role of wealth reserve, and
even money can be used to pay for future commitments. Fisher (1911), based
on the quantity theory of money, only considers banknotes and coins as money
and excludes scriptural money. Pigou (1917), in addition to the banknote,
added scriptural money to Fisher's definition of money, which corresponds to
the current concept of M 1. Kaynes also accepted the M1 definition of money
in the 1930s and believes that M1 money does not receive interest and puts it
against other financial assets that have yield and the motive for speculation or
money-buying to the Pigou’s goals of keeping money by people.

The concept of missing money refers to the fact that since the early '70s,
the function of contractual demand for money was predicting money demand
more than reality. The error rate grew more intensively from 1974 to 1976,
and Goldfeld (1976) states that the M1 definition of money is not stable and
it is not possible to estimate the function of money demand during the years
mentioned above. He believes that demand for scriptural money is the leading
cause of instability, while demand for cash is more stable. He also believes
that changes to the deposit accounts have been made to other types of deposits
and the M1 has become unstable. Goldfeld has called the transition from M1
to other assets “missing money phenomenon.” In other words, not considering
the financial assets and the monetary components of the economy that can
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play the role of intermediary in exchanging money leads to an inappropriate
correction of the money stock, and thus we will see the missing money in the
economy. These developments in totaled to a rethinking of monetary
aggregates in the economy. Barnett (1980) states that a simple sum of
monetary aggregates is justifiable when monetary components are entirely
substituted for each other, while this condition is not seen in the conventional
definitions of money. So, Barnett provides the possibility of introducing
Divisia monetary aggregates by introducing the cost of using the money.

In Barnett's opinion, the appropriate method for collecting money should
be considered to be the function of the demand for money assets; otherwise,
the forecast of the results of the supply and demand of money will be
accompanied by volatility, and there will be ambiguities in results. From the
microeconomic point of view, the utility simple sum index of individuals is
considered linear and therefore assumes that monetary assets are a substitute
for each other. If these assets have different prices, it will be a corner solution,
and in balance, the only asset is kept that its price is lower, while in reality, it
is not, and people hold a variety of monetary assets in their Stock Portfolio.
Anderson (1997) and Bloonja (1996) argue that because of the broad
definition of the money and the vast items in it, the use of a simple sum to
define money is incompatible with microeconomic theories and the instability
in the demand function of money is due to the accumulation of money. Before
the 1980s, Friedman also referred to the weaknesses of the simple sum method
for calculating monetary aggregates. The implementation of monetary policies
requires a proper definition of money and monetary aggregates because of the
close connection between the theoretical definitions and empirical economic
phenomena are undeniable. Also, the application of effective monetary
policies by the world's central banks requires that the amount of money in the
economy can be properly explained and measured, through which the rate of
money growth and inflation can be controlled. What is currently considered
in the empirical analysis and the source of monetary services is a simple sum
of monetary components. Based on the simple sum of monetary aggregates,
all monetary components with the same weight and importance are considered
in terms of money, which has led to misleading results in economic analysis.
The studies that were undertaken to solve the simple sum monetary problems
were some based on the number theory of statistical indexes, and some others
were based on the aggregation theory. The number theory of statistical indexes
provides a group of quantitative and price indexes that can only be based on
information on quantities and prices. Simple sum index and Divisia index can
be considered as examples of statistical index numbers, but the simple sum-
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index is a particular type of that which the price is not included. In aggregation
theory, we try to find out the amount of money based on the microeconomic
foundations and by maximizing a utility function whose money and its
components are also dependent on its arguments. In this situation, the utility
function acts as an aggregation function.

Divisia index is in practice derived from the estimation of a non-linear
function of the values of monetary components and their corresponding prices.
The growth of the Divisia index is also a linear combination of growth rates
of its parts; for each of the elements, the respective weights are the average
distribution of expenditures. By definition, the simple sum-index is as follows:

Mje = Xioimj (1)
So:
Tt = T mie/Mio) (dmye/mye) @)

Where in, m;; is equal to the value of the i-th asset. So, we can say
approximately:

Ln M —Ln My = X Sit(]-‘n(mit) — Ln (mj_q )) (3)

Where in S;; = % is equal to the share of the i-th monetary component.
it

This equation shows that the monetary aggregate growth rate derived from the
simple sum of a linear combination of growth rates of its components is that
the weights of each element are also equal to the ratio of the values of each of
the parts to the sum of all parts in a simple sum method.

The cost of using monetary components is calculated in both nominal and
real terms, whose respective relationships are as follows:

_ p*(Re¢—rit)
o = P )
_ (Re—rit)
P =% e (5)

Where P * is the actual cost of living index, R, is the standard asset rate,
and rj; is the i-th asset yield rate at time t. In calculating the Divisia index, the
contribution of expenditures spent on each monetary component to the total
expenditures spent of or all types of monetary services, in which case this ratio
represents the “distribution of expenditures." In the Divisia method, the prices
for each of the components are also required in the calculation, which requires
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having the interest rates of each of the components. However, by calculating
the cost of using monetary components for each of the monetary components,
the ground for calculating a quantitative index of Divisia is provided.

3 Empirical Studies

The review of related empirical literature and the results obtained from them
indicate that the monetary value of inflation and the effect of monetary
components have been confirmed in many of these studies. These studies also
show that nonlinear models are more capable of explaining inflation behavior
than linear models. Table (1) summarizes the results of the most important

empirical studies on inflation in the economy of Iran and the world.

Table 1

Studies Conducted with a Nonlinear Approach

A. Studies in Iran:

Researcher  Year Research ~ Empirical Result
period method
Mehrara et 2012 1959-2008  Nonlinear time  The results show that nonlinear models
al series model are more capable of explaining inflation
behavior in Iranian economy than linear
models. The main variable influencing
inflation in the low-income oil regime is
liquidity growth, and demand gap is the
most critical factor influencing inflation
in the high-income oil regime.
Slamloueian 2013 1991-2011  Exponential The results indicate that the inflation rate
and Oji smooth and its nonlinear behavior are in the
Mehr transition economy, and impacts can have a lasting
autoregressive  effect on inflation in Iran, and as a result,
model it is very costly to apply anti-inflationary
policies to monetary authorities.
Mehraraand 2016 1990-2015  Markov Based on the results of the inflationary
Fatemi regime change effect of liquidity growth in the low
model inflation regime is far lower than the high
inflation rate. This model introduces the
growth of liquidity and market price
imbalances as factors of transition from
low inflation to high inflation.
Zaranejad 2009 1959-2007 STR The results indicate that based on the
and Hamid designed network, the inflation rate is
expected to be between 10.59 to 21.98
from 2008 to 2012.
Fallahietal 2008 1990-2008  Dynamic The influence of inflation variables, the
Artificial formation of the government’s capital and
Neural expenditures on economic  growth
Networks depends on the regime in which the

economy is located.
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B. Studies in Other Countries:

Researcher  Year Research Empirical Result
period method
Arango and 2001 1998-1989  Smooth Inflation of merchandise follows a linear
Gonzalez transition pattern, while the inflation core is
autoregressive  explained by the smooth transition
model autoregressive model with an exponential
function and changes in the consumer
price index based on the autoregressive
model of the logistic transfer function.
Eriz and 2012 1980-2009  Smooth Based on the status of the static situation,
Malandrotos transition it was concluded that the inflation rate in
autoregressive  the African countries is unstated linearity
model and after confirming the nonlinear
behavior of inflation using a Smooth
transition autoregressive model with an
exponential function, they use statistical
test of static nonlinear KSS to study the
inflation rate.
Rickets and 2007 1960-2007  Markov For the North American countries, the
Rose regime change low inflation rate was stable in the early
model 1960s and 1980s, and the low inflation
regime was established in the United
States in the mid-1980s but did not
continue. Japan has also experienced a
completely low inflation regime.
Germany, France, and Britain were also
in medium-term inflation.
Burger and 2008 1970-2006  Bayesian The money is the cause of inflation, and
Sterolm Auto- this result is not only long-term but also
Registering on the short-term and middle term.
Amiensano Yoy 1960-2013  Markov The results of the research indicate that
and Fagan 2013 regime change the warning signals are confirmed by the

model

liquidity growth variable for the high
inflation rate.

Source: Research Findings

Following the weakening of the relationship between money and inflation
in recent years, the linear behavior of inflation has been questioned, and
researchers have explained the behavior of inflation in the form of nonlinear

econometric models.

4 Estimates and Empirical Results
Generally, the threshold autoregressive models influenced by non-linear
features of asymmetric observations in time series processes that have
incremental and decreasing behavioral patterns. The threshold variables
control the behavioral change in the time series and allow the slope of the
coefficients and other econometric characteristics to change in each regime.
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In TAR model, the coefficient of a variable is not constant and depends on the
value of another variable selected as the threshold variable. Regarding the
structural break and nonlinear behavior of variables in a different regime, in
addition to the variable of time, other variables can also be considered as the
source of policy changes. In other words, in time series discussions, each
variable can accept the role of the threshold variable, and the coefficients of
other variables change from that of the threshold of a regime to another
regime. The threshold autoregressive models are considered as nonlinear
models, and their parameters are variable and are defined as the function of
the regime. In these models, each system is determined based on certain values
of one of the variables in the model. Therefore, contrary reversible
autoregressive time series models, TAR models seem to be more efficient in
providing complex and irreversible systems that are analyzed in terms of time
series. Also, the capabilities of TAR patterns can explain the complexities of
linear subsets that are connected by threshold processes. A general TAR (k)
model, in which k is the number of regimes, is shown as follows:

. I .
Ye = }(:1 [(058) +22, @10) Ye-1 t 59)) I(rjoy <2zgq < rj)] (6)

Which y;; shows the time series; j = 1, ..., k, and k; the number of regimes;
pj is also the delay of the j-th AR policy; (DL is the intercept and
{(Dé |i =123, ,P]} are AR coefficients for the j-th regime; I (0) is a
functional representative and r=(1y , ..., 7%—1 ) suchthatri_; > - > 1y isthe
threshold values; 1y = —oo and r;, = oo and z;_; is a threshold variable with

d as a positive delay parameter; for each j, {st(j )} is the sequence of differential

of martingale such that E(et(j)|Ft_1)=0 and sup; E<£t(j)|6|Ft_1> < oo for
some & > 2, such that F,_; included o — field which created by
(ePli=12,.,j=1,..k}.

This research is based on the relevant structural break test; the TAR model
is investigated by three regimes. The method for estimating this model is
presented by Tang (1983) based on search methods and information criteria.
For each threshold variable, the value of C in its set of values is changed so
that the sum of the residual squares is minimized. Among the different models
based on different threshold variables, a model is selected that has a minimum

value for selecting model criteria. Therefore, nonlinear models in this study
for the first model are:
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DCPI = oy + oy DGDP + o, DEX + 03 SM + o4 DCPI;_; + o5 ECM;_; +
I(SM > by) (g + 07 DGDP + og DEX + a9 SM + a9 DCPI,_; +
a31ECM;_; ) + I(SM > b;) (045 + 0;3DGDP + 0y, DEX + 0y5 SM +

06 DCPI_1 + 017 ECM¢_q ) (7

Where have the following conditions:

I(SM > by) = 1 if SM > b,
=0 if SM<b,
I(SM > by) =1 if SM>b,
=0 if SM<b,

and for the second model, it is stated as follows:

DCPI = ay + &, DGDP + o, DEX + a3 DM + a,DM,_, +

o5 DCPI,_, + (DM > by) (0 + 0y DGDP + og DEX +

09 DM + a;o DM;_; + Q41 DCPl,_; + I(DM > b;)(045 + 043 DGDP +

+ &4 DEX + Qs DM + 0y DM,_; + 04, DCPI,_;) (8)

Where have the following conditions:

I(DM > by) =1 if DM > b,
=0 if DM <b,
I(DM > by)=1 if DM > b,
=0 if DM <b;

Which that;

DGDP: Gross domestic product growth at constant prices
DEX: The growth of the exchange rate in the informal market
DCPI: Inflation (growth of total index)

SM': Simple liquidity growth

' SM includes simple sum of currencies, demand deposits and time deposits which is based on
data from economical reports of central bank of IRAN.
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DM': Divisia liquidity growth

In this section, we study the non-linear inflationary dynamics in Iran's
economy. For this purpose, the econometric model of threshold autoregressive
model is used. This research is based on the data published by the Iran Central
Bank with seasonal frequency during the period of 1990: 04 to 2016: 07.

Before estimating the desired model, it is necessary to examine the static
characteristic of the variables by using the related static tests. For this purpose,
all variables are tested using the Phillips-Perron unit root method.

4.1 Examining the Static of Research Variables
Before we estimate the model, we examine the static of research variables. If
in estimating econometric equations use non-static data, the statistical
deduction will not be valid when variance, mean, and covariance of variables
are not independent of time.

Table (2) also shows the results of the Phillips-Perron (PP) test for
variables:

Table 2

The Results of the Phillips-Perron Test (PP)
Variables PP PP Result

(No trend) (with trend)

DCPI -6.998*** -7.149%** stationary
DGDP -24.596%** -24.388%** stationary
DEX -9.174%%* -9.137%%* stationary
SM -15.016*** -14.951%** stationary
DM -17.533%** -19.702%%** stationary

*** denote rejection of the null hypothesis at the 1% level, respectively. Source: Research
Findings.

The first step in the threshold autoregressive model is determining the
number of regimes, the threshold variable, and its optimal level. In this
research, we study the non-linear inflationary dynamics by the approach of
missing money, the estimation of the research model using thresh threshold
autoregressive model in the form of two different explanations, the first

! Values regarding DM are based on own calculations by using Data of monetary components
(currencies, demand deposits and time deposits) and interest rate of time deposits which are
extracted from economic reports of central bank of IRAN. For more information refer to
Barnett, W, A (1980), “Economic Monetary Aggregates: An Application of Aggregation and
Index Number Theory”.



Non-Linear Inflationary Dynamics based on the Concept of Missing Money ... 233

explanation is based on the simple liquidity growth variable and the second
explanation is based on the growth of Divisia liquidity. In the latter case, from
the perspective of the concept of missing money, we examine the relationship
between inflation and the Divisia monetary aggregation.

Due to the nonstatic of the levels of the variables, the cointegration among
them is examined based on economic theory. If there is a long-term
relationship among the general level variables of prices, gross domestic
product, simple liquidity, and exchange rate, the residuals are considered as
the error correction in the price equation.

Therefore, at this stage, we test the cointegration among these variables
using the Johansen test. According to the results of this test, there is a long-
term equilibrium relationship between the variables.

Table 3
Tests of Effect and Maximum Eigenvalue for Estimating the Number of
Cointegration Vectors

Template variables: LOG(CPI),LOG(EX),LOG(GDP), LOG(M2)

Definite variables: intercept
cointegration space

maximum eigenvalue test Trace Test
null hypothes ~ Alternativ  test p-value null hypothes  Alternativ  test p-
is e statistic 957 is e statisti  valu
hypothesi hypothesi ¢ e
S s 957.
=0 r=1 17.68 21.13 =0 r=1 26.59 29.7
9
r<l =2 8.82 14.26 <l =2 8.9 15.4
9
r<2 R=3 0.08 3.84 r<2 R=3 0.08 3.84

Cointegrated vectors
LOG(GD  LOG(E LOG(CP

LOG(M2) P) X D
-1.56 4.32 0.57 1 ECM(LOG(CPI)-LOG(CPI*))
(0.27) (1.14) (0.23)

Note. The numbers in parentheses are the coefficients of the t-ratios. Source: Research Findings.

4.2 First Pattern explanation (Inflation and Simple Liquidity)

At first, we examine the results of the existence or absence of structural break
based on the model variables. Table 4 lists the number of regimes and
threshold variables. According to the results of the test, the null hypothesis on
the absence of a structural break about F statistic and its scale value is not
accepted. The existence of two structural breaks against a structural break is
investigated to determine the number of optimal regimes. The corresponding
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statistic shows that the null hypothesis cannot be accepted, so two structural
breaks with three regimes are confirmed.

Table 4

Test of Determining the Optimal Regimes Model
Structural break test F statistic F statistic Critical value
The null hypothesis versus 1 regime 6.24 37.45 20.08
Hypothesis 1 versus 2 regimes 3.79 22.75 22.11
Hypothesis 2 versus 3 regimes 1.65 9.95 23.04

Threshold variable: Simple liquidity growth (SM)
Source: Research Findings.

Table 5
Results of the Model Estimation with Simple Liquidity Variable (SM)
Regimes Variables SM < 0.05 [ 0.05<SM<0.09 [ SM>0.09
P 0.023 -0.003 -0.012
(0.005) (0.87) (0.55)
-0.011 #%0.065% *3x_(.23%
DGDP (0.607) (0.005) (0.000)
(), 17% (0, 1% 0.013
DEX (0.000) (0.000) ) (0.86
M -0.22% 0.53%* 0.18
(0.094) (0.046) (0.31)
30, 59% 0.14 *3x() 85%
DCPIe— (0.000) (0.1003) (0.000)
-0.069%* **() 5% *%_() 24%
ECM— (0.017) (0.000) (0.002)
The Goodness of fit Variables
R-squared= 0.75 D-W=2.12 F=16.16 AIC=-5.45
SC=-5.002 HQC=-5.27
Diagnostic Tests
Serial correlation 1.29 (0.278)
Normality 0.46 (0.793)
Heteroskedasticity 1.9 (0.373)

*** and *** respectively indicate a significant level of 10%, 5%, and 1%, and the numbers in
brackets indicate the probability level. Source: Research Findings.

According to the results of this test, the simple liquidity growth variable is
defined as the threshold variable for changing the pattern regimes. The first
threshold of the simple liquidity growth variable is 5.8% per season
(equivalent to 23.2% per annum) and the second threshold limit 9.1% per
season (equal to 36.4% per year). In other words, the coefficients of the model
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variables in the values indicated for the simple liquidity variable undergo a
structural change and show different behavior. The results of the research
show that the position of monetary policy and simple monetary aggregation
growth are an essential determinant in changing the regime and affecting
inflation in Iran. Of course, the effect of simple liquidity growth in these three
regimes is different. Table 5 presents the results of estimating the threshold
autoregressive model.

The difference in the coefficients of the model variables in the estimated
regimes shows the different influents of inflation and its nonlinear behavior in
Iran's economy. The growth coefficient of explanatory variables measures the
short-term effect, and the error correction coefficient measures its long-term
impact. Regarding the significance of the error correction coefficient in all
regimes, all variables have put the expected effect in the long run on inflation.

However, the dynamics of these effects are quite different in various
regimes. In the expansion regime, the reaction of inflation to non-equivalence
is far more powerful and faster than contraction regimes. It seems that
contraction monetary regimes like the first regime can withstand this
imbalance for a more extended period. The effect of production growth in
short-term in all regimes is negative, but this effect in the expansionary
monetary regime is far stronger than the contraction monetary regime.
Therefore, supply-side policies and economic growth have stronger anti-
inflationary effects in the expansionary monetary regime. In the short term,
the variable of the growth rate in the low and middle monetary growth regimes
has a positive effect, which is in line with theoretical expectations. The results
show that by the passing of simple liquidity growth from the first threshold
5.8% gradually decreases the intensity of this effect and does not have a
significant effect on the high monetary policy regime. In other words, in
contraction monetary regimes, the growth of the exchange rate leads to more
inflationary effects, and as the severity of monetary discipline decreases, the
effect of the exchange rate on inflation also diminishes. Significant results can
be pointed out to the anti-inflationary effects of the variable of liquidity
growth in a short-term contractional monetary policy regime. Which may be
due to a change in the combination of money and pseudo-money in the money
stock, and an increase in the pseudo-money share and the low-flow of
liquidity, and in low monetary growth, money demand is less affected than
pseudo-money. Of course, after the passing of simple liquidity growth from
the first threshold (monetary growth rates of less than 5.8%), significant
inflationary effects of 0.53 appear in the economy, and it seems that inflation
has a meaningful and effective response to a certain level of monetary growth.
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After passing the variable of simple liquidity growth from the second
threshold (monetary growth rates of more than 9.1%), this variable does not
have a significant effect on inflation. In other words, in expansionary
monetary policies, the importance of the variable of monetary growth is
reduced and the variable of inflation expectations assumes a dominant role in
explaining inflation behavior. In the case of the average liquidity growth, we
can see the strong and effective role of the simple monetary growth variable
on inflation, so that in this regime, per unit increase in monetary growth,
inflation is increased by 0.53 units. The rise in inflation in Iran’s economy
during the research period can be explained only in the medium of monetary
growth based on the quantity theory of money.

Inflation expectations also have a significant and positive effect on
inflation in high and low monetary growth regimes and bypassing the second
threshold; this effect will peak at 0.85. Indeed, in a high monetary growth rate,
price deviations from long-term equilibrium and inflationary expectations are
considered as one of the most critical factors in exacerbating inflation and
increasing inflationary acceleration. Also, the significance of the error
correction sentence coefficient in this expansionary monetary policy regime
and the quick adjustment to long-term equilibrium can be considered in
comparison with the previous two regimes. It means that in the third regime,
it is expected that after four periods, we will see a modification of the model
imbalance. The coefficients and results of the estimated equations for the first
adjustment are as follows;

Table 6

Estimated Equations of the First Model
DCPI= 0.023 + 0.17 (DEX) — 022 (SM) + 0.59 (DCPI,1) - 0.069 o g\ 0 o
(ECM¢_y ) '
DCPI= - 0.065 (DGDP) + 0.11 (DEX) + 0.53(SM) - 0.15 (ECM,_, ) I<fo 090'05< SM
DCPI= - 0.230 (DGDP) + 0.85 (DCPI,_y) - 0.24 (ECM,_, ) If SM >0.09

Source: Research Findings.

It seems that simple liquidity changes (SM) cannot explain the significant
part of inflation changes based on the quantity monetary theory during the
research period, and a considerable difference is observed in the behavior of
these two variables that can be explained in terms of the concept of missing
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money. In other words, if the degree of the succession of monetary
aggregation components is not correctly considered in the calculation of the
money stock, this variable will not be able to provide a proper interpretation
of the effects of the money inflationary.

4.3 The Second Model's Explanation (Inflation and Divisia
Liquidity)
In the following, we examine the results of the existence or absence of a
structural break based on the variables of the second model. Table 6 lists the
number of regimes and the threshold variable based on information criteria.
According to the results of the test, the null hypothesis base on the absence of
structural break about F statistics and its scale value is not accepted. To
determine the number of optimal regimes, the existence of two structural
breaks against one structural break is examined, which the statistic shows that
the null hypothesis cannot be accepted, so two structural breaks with three
regimes are confirmed for this pattern.

The zero hypotheses cannot be accepted, so two structural breaks with
three regimes are approved for this template.

Table 7
Test of Determining the Optimal Regimes Model
structural break test statistic F statistic F  Critical value
Scale
the null hypothesis versus 1 regime 4.71 28.3 20.08
the 1 hypothesis versus 2 regimes 5.12 30.77 22.11
the 2 hypotheses versus 3 regimes 3.23 19.39 23.04

Threshold variable: Divisia Liquidity growth (DM)
Source: Research Findings.

According to the results of the above test, the Divisia liquidity growth
variable is selected as the threshold variable for changing the pattern regimes.
The first threshold value of this variable is estimated to be 6 percent per season
(equivalent to 24 percent per annum), and its threshold value is estimated at
11.65% per season (equal to 46.6% per year). In other words, the coefficients
of the model variables in the amounts indicated for Divisia liquidity are
subject to structural change and show a different reaction. The results of this
study suggest that Divisia liquidity growth is a significant determinant of
regime change and has an impact on inflation in Iran. Of course, the effect of
the Divisia monetary aggregation growth in these three regimes is different
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from each other. Table 7 presents the results of estimating the threshold
autoregressive model with the Divisia liquidity growth variable.

Table 8
Estimated Results with Divisia Liguidity (DM)
regimes
DM < 0.06 0.06 <DM <0.11 DM >0.11
variables
Canstant 0.003 0.034™ 0.02
0.51) (0.04) (0.37)
-0.024 -0.043 *.0.207"
DGDP (0.23) (0.19) (0.000)
0.12" *0.097" -0.007
DEX (0.000) (0.005) (0.86)
0.029 -0.052 -0.05
DM (0.67) (0.74) (0.74)
0.11° *0.42" -0.15
DM, (0.003) (0.000) (0.36)
*0.68" 0.07 *0.98"
DCPIe— (0.000) (0.44) (0.000)
Good of fitness variables
R-squared= 0.78 D-W=2.29 F=19.05 AIC=-5.58
SC=-5.12 HQC=-5.39
(Diagnostic Tests)
Serial correlation 1.91 (0.153)
Normality 0.071 (0.965)
Heteroskedasticity 1.74 (0.024)

* *¥* and *** respectively indicate a significant level of 10%, 5%, and 1%, and the numbers
in brackets indicate the probability level. Source: Research Findings.

The insignificance of the sentence of error correction and the absence of a
long-term equilibrium relationship among the economic variables of the
model and inflation are remarkable results in specifying the model based on
the Divisia liquidity growth variable. Regarding the fact that the adjustment
coefficient of the correction in the specification of the above model is zero, it
indicates that the dependent variable is not adjusted to the relevant imbalance
and does not react to achieve long-term equilibrium; the error correction in the
model estimation has been eliminated as an independent variable. The higher
coefficient of determination in this model indicates its ability to explain more
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than the first one based on the simple liquidity variable, and the results of all
diagnostic tests are also satisfactory. The GDP growth variable has a
significant and anti-inflationary effect in the short-term, according to
economic considerations, and in the case of expansionary monetary policy, it
has the highest coefficient of influence equal to 0.2. Therefore, in this
situation, by accelerating production growth, the general level of prices can be
reduced, and in this regime, the anti-inflationary effects of economic growth
are more perceptible. The increase of the exchange rate in this model in the
low and medium liquidity growth situation has a positive and significant
positive effect, but its impact on inflation is reduced from 0.12 to 0.09. In the
case of high liquidity growth, this variable has no significant impact on the
inflation rate. By applying expansionary monetary policies, exchange shocks
are not able to make changes in the inflation rate. The Divisia of liquidity
growth in any of the monetary regimes does not have a significant effect on
the inflation rate. In other words, the inflation rate does not show any reaction
to Divisia liquidity growth, which may be due to its late effects in the coming
seasons. As the results show that the delay of this variable in the context of
low and medium monetary growth policies has positive and significant effect
with coefficients of 0.11 and 0.42, respectively, and by passing the first
threshold value, the intensity of this effect increases. In both of these regimes,
contrary to the previous explanation, we see the effects of a delay interruption
in the growth of Divisia liquidity. In this model, the estimated coefficients for
the Divisia liquidity growth variable with delay interruption indicate the
different and nonlinear effects of this variable on the inflation rate. The results
and coefficients of estimating the second explanation equations are as follows:

Table 9

Estimated Equations of the Second Model
DCPI=0.12 (DEX) + 0.11 (DM,_; )+ 0.68 (DCPI,_;) If DM <0.06
DCPI= 0.34+ 0.097 (DEX) + 0.42 (DM,_,) If 0.06< DM <0.11
DCPI= - 0.207 (DGDP) + 0.98 (DCPI,_;) If DM >0.11

Source: Research Findings.

According to the findings, it can be concluded that the Divisia Monetary
(DM) aggregates prepared a more accurate explanation of the inflationary
changes based on the quantity theory of money during the research period, and
so-called, we do not observe the appropriate lack of clarification due to the
missing money in the economy.



240 Money and Economy, Vol. 13, No. 2, Spring 2018

5 Conclusion

Controlling and directing monetary policies concerning inflation targeting has
always been of great importance. The study of the process of money transfer
and its effect on inflation has doubled this importance. According to the
studies conducted in Iran's economy, the effectiveness of monetary policies
via monetary aggregation on inflation has a volatile process that is mainly due
to inflation expectations and the lack of recognition of the length of the
interruption of influence. Therefore, in this study, the study of the inflationary
dynamics is based on the missing money approach, which shows an
appropriate definition of monetary aggregates.

In calculating the Divisia liquidity variable, contrary, simple liquidity that
collects all monetary components in a simple way, each of the monetary
components is assigned a weighting factor and aggregates based on the share
of each (based on the power of liquidity). In other words, the concept of
missing money in the economy and the creation of instability in money
demand required a new definition of monetary aggregation in the form of the
Divisia index. In this research, the non-linear inflationary dynamics and its
relation with factors affecting inflation, including production, exchange rate,
inflation expectations and with emphasis on simple liquidity and Divisia
liquidity variables along with price imbalance in the past period have been
studied. The estimated models in this study are based on Iran's economic data
in the period from 1990 to 2016 and seasonally and based on nonlinear
patterns of threshold autoregressive model.

Nonlinear behavior of inflation suggests that linear modeling is not able to
explain the changes in inflation, and the use of nonlinear time series models
can provide a better interpretation of the inflationary dynamics based on
different regimes. Also, the nonlinear behavior of inflation can indicate the
difference in the speed of convergence towards the inflation target in the
economy. Based on the missing money approach, the model of a nonlinear
model is in the first case with a simple liquidity growth variable, and the
second case, with the Divisia liquidity growth variable.

In the first explanation, based on the simple liquidity variable, regarding
the structural change of the coefficients, the existence of three regimes is
confirmed, and simple liquidity growth variable is also defined as the
threshold variable. The first threshold estimated at 5.8 percent per season and
the second threshold is at 9.1 percent per season. The effect of GDP growth in
the short term in all regimes is negative according to economic theories, but
this effect is more potent on the monetary expansion regime than the
contraction monetary regime. In the short term, the variable of the current
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growth rate in the low monetary growth regime has the highest positive effect
on other regimes. The results show that bypassing the simple liquidity growth
of the first threshold, the intensity of this effect gradually decreases and in the
high monetary policy regime, it also has no significant effect. The simple
liquidity growth variable in the first regime harms inflation, which can be due
to the irritability of economic activities in the low-income policy. In this
model, the highest inflationary effect is observed based on the inflation
expectations variable in the first and third regimes, followed by the liquidity
growth variable in the second policy. The deviation of inflation from its long-
term equilibrium relationship leads to inflationary acceleration, which shows
an increasing trend in higher levels of simple liquidity growth. In the second
explanation, by an emphasis on the Divisia liquidity variable, this monetary
variable has been selected as the threshold of the determination. The first
threshold is 6 percent for each season and the second threshold 11.65 percent
for each season is estimated. Also, due to insignificant of the correction of
error, and the lack of a long-term equilibrium relationship among inflation and
other model variables, this correction of error was deleted. In the context of
contractual monetary policy, exchange rate growth variables and inflation
expectations and Divisia liquidity growth with the first interrupt have
significant coefficients. The GDP growth in this model has anti-inflammatory
effects, which its severity in the high growth regions is more than in other
regimes. The variable of exchange rate growth shows the inflationary effects
in all regimes which, in the context of contractional monetary policy, increase
its impact on inflation. In terms of expansionary monetary policies,
inflationary expectations and production growth rates have the most impact
on inflation. In this regime, inflation expectations account for over 98 percent
of the level of inflation change in each season. It is also due to an increase in
monetary disciplinary effects in the high levels of Divisia liquidity growth,
which is evacuated on inflation through monetary policy channels. In all done
explanations, the inflation expectations variable has a significant and
undeniable effect on the inflationary level. The simple liquidity growth
variable, concerning low and middle monetary growth regimes, has an
increasingly and decreasingly different effect on inflation, while the Divisia
liquidity growth with the first interruption in these regimes always has
inflation effects according to economic theories. Based on the results of this
study, it seems that the study of the non-linear inflationary dynamics using the
Divisia liquidity variable rather than the simple liquidity variable shows more
realistic results of how inflation behaves and its effect on monetary variables.
Also, by increasing financial instruments and increasing the degree of
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substitution of monetary components, the use of Divisia monetary indices
leads to an improvement in the evaluation of monetary policy channels.
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Buy and sell of foreign currency is one of the banking operations and the Central Bank is
responsible for formulating and setting its regulations, as well as monitoring their
implementation. The essential criminal laws supporting exchange policies are; the
Monetary and Banking law of the country approved 09/07/1972, the punishment of the
disarrangers of country’s economic system approved 10/12/1990, the regulation law of
the non-monetary market approved 11/1/2005, as well as the anti-smuggling of goods and
currency, approved 24/12/2013. In this study, we investigate these rules and answer the
question by the descriptive and analytical method that whether the criminal legislator’s
intervention in the protection of the government communication’s policies in buy and sell
of foreign currency is based on the principles including clarity and transparency, or not.
We have concluded that the non-observance of some tenets of criminalization as well as
the lack of attention to other laws which are approved in this area, causes ambiguity and
the conflict between laws as well as controversy in the judiciary precedent. This matter
eventually leads to the failure of adopting a single and coherent criminal policy which
has been used to confront this illegal behavior.

Keywords: Foreign Currency-Monetary Governance-Judicial Precedent-Criminal
Intervention- Exchange Smuggling- Exchange Policy.
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1 Introduction

The law is the purposeful concept and object that is enacted for certain
proposes; therefore, it has to be clear for the administrators and presenters to
understand it well and use it to achieve the desired goal. (Ashworth, 74:20006)
The importance of this subject is doubled in the criminal laws, which deals
with the life, property, and freedom of the people. (Lopez Ray, 21:2001)
Therefore, only norms can be considered as law which is explicitly defined,
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so that the citizen could adjust his behavior based on it. (Marty, 66:2003)
Because of this matter law must be available.

In the realm of the foreign currency system, due to the country’s economic
dependence on exchange resources from crude oil export and the exchange
needs of importers and other applicants of exchange resources and also
restrictions on foreign exchange resources; specific restrictions and
prohibitions have been approved so far in the form of regulations. (Validi, 47:
2014) According to the results of the studies, foreign currency system is one
of the most effective factors on the level of the gross domestic product, the
level of import and export, price level, the value of the national currency,
purchasing power and in general the economic growth and development. Thus
the significant part of monetary and currency policies of governments are
establishing control and stability in the management of the foreign currency
level. Therefore in some cases, policymakers to support these policies and
achieve their goals, have considered the solution of criminal laws and
criminalization and criminal intervention.'

Considering the historical context of foreign currency laws, this criminal
intervention has been predicted by the legislature at the same time as the first
law on foreign currency was approved. As the article 7 of that law states:
“permit searching and observance in buy and sell of foreign currencies by the
commission of the currency’s rate” which was approved in 25/2/1930 has set
up that “the offenders of the article provision number 2-4-5-1 of this law
including steward, partners, and deputies, shall be obliged to pay the amount
of the subject act or forbidden transaction.”

The legislator has also been involved in criminal intervention and
determination of punishment for offenders in scattered laws of buy and sell of
foreign currency. The most important laws in this regard are A) paragraph A
of the 42nd article of the monetary and banking law, which is approved in
1351 in the country. B) Paragraph 1 of the first article of the punishment of
the disarrangers of country’s economic system, which is approved in 1991. C)
Note 4 of article 1 of the law of the unorganized monetary market of the
country which is approved in 2005. D) Article 18 and 22 of the anti-smuggling
law of goods and currency that is approved in 2014. The main point to be
considered is that the subject of criminal intervention in all these laws is
“illegal buy and sell of foreign currency.” However, the legislator has

! The purpose of “criminal intervention” is firstly, criminalization and codifying criminal
sanctions and secondly, applying criminal sanctions by judiciary, quasi-judiciary and other
organizations.
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encountered by this subject under various titles including illegal buy and sell
of foreign currency, unlawful employment of foreign currency’s purchase and
sell, a disorder in currency law by illegal purchase and selling of foreign
currency and currency smuggling. To evaluate the effectiveness of this kind
of intervention, the relationship between these titles and rules must be
determined.

In this article, we are trying to use descriptive and analytical method to
examine the applicable laws in this field and their conflict with each other as
well as the perception of the judicial authorities. For this purpose, we analyze
documents including content and discourse analysis of the existing laws and
regulations in this context, detailed review of the negotiations of the Islamic
Council Parliament and also investigating prosecutors and court of justice
votes such as public and revolution courts in separate sections.

2 Research Background

Many articles and books have been written about foreign currency and in
general foreign currency discussion, in various perspectives, i.e., economic,
banking, and business management perspectives, etc. However, by reviewing
and searching in written references, it is seen that in the realm of criminal law,
the subject of illegal buy and sell of foreign currency in terms of criminal
policy has not been discussed directly so far. The thesis and articles do not pay
any attention to this matter inside the country. However, some researches
related to criminal policy in the field of economic and currency crises have
specifically been written. For example on currency smuggling as an example
of foreign currency crime and examination of its various issues, but without
presenting any kinds of definition or analysis of the subject’s dimensions,
which has some indirect or direct references to this issue.

The first study which has examined the subject is a thesis titled
“examination of the foreign currency crimes in Iranian law” by Mr. Rahman
Azemy at the law college of Shahid Beheshti University. Observing its content
make clear that the author’s focus is on the examination of the newly approved
law on that time “The Law on Combating Smuggling of Goods and Foreign
Currency” which, along with the writing of that thesis, had been approved in
1996. The author had published the illegal buy and sell foreign currency as
smuggling currency in that research. Also, another thesis titled “currency
offenses in law” is written at Tehran University by Mohammad Reza
Farahmand in 2008. As the title indicates, the author has merely discussed
offenses in the realm of the currency system and has stated that illegal buy and
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sell of foreign currency can be considered as one of the currency’s crimes and
other aspects have not been discussed.

In this field, another thesis titled “criminal intervention assessment of the
disturbance of the country’s economic system” is written in 2007 by Mrs.
Mehrangiz Roustaee at the law college of the Tarbiat Modarres University.
Examining this makes it clear that the author has explained the economic
concepts and disrupting the economic system and has stated that there are
some forms of disturbing in the economic system, which is disrupting by
illegal buy and sell of the foreign currency.

Regarding the historical study of this subject in other countries, this issue
has not been discussed directly in the laws of other countries. However, in
some cases, it has been investigated as an example of the economic crime or
the corruptions which are associated with offenses. Albert Tellechea described
offences and currency crimes as an example of the economic crimes in capital
markets in an article entitled “Economic crimes in the capital market” which
is published in 2008 in Financial Crimes Journal of the law college of the
Florida University and he has cited that “currency controlling and banning”
law is the observer of these points. (Tellechea; 2008, 2014)

3 Banking- Monetary Law Approved on 9/7/1972

According to paragraph A of Article 42 of this law, buy and sell of foreign
currency and any banking operation that resulted in foreign currency transfer
or foreign currency obligation and the entry and exit of the country’s common
currency without observance to the regulations imposed by the Central Bank
of Islamic Republic of Iran based on article 11 of this law is forbidden. And
offenders will be punished in cash, equivalent to 50% of the offense amount.
(Kosari; 2003:25) And also according to the note of the mentioned article, the
prosecution in the above cases is subject to the Central Bank of the Islamic
Republic of Iran’s complaint.

Based on this article, buy and sell of foreign currency is prohibited and
illegal unless by adhering the Central Bank’s regulation which is under the
paragraph C of the article 11 of country’s monetary and banking law, the
money and credit council approved them and the Central Bank will notify it.
In this regard, some questions raised which will be discussed and answered
below.

3.1 Illegal Concept and Its Accessories
One of the ambiguities about this article is the meaning of “illegal”? Does the
prohibition just back against buying and selling itself, or in cases where buy
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and sell is following the Central Bank regulation and the foreign currency was
obtained illegally?

In order to answer this question, it is necessary to make a relation between
the monetary and banking law of the country and materials which amending
act of the combating smuggling of goods and currency that is approved in
29/7/2015 and also take a look at paragraph H of article 2 of aforementioned
law as well as article 18 which was repeated. According to paragraph H of
article 2 of the mentioned law; “failure to comply with established criteria of
the government or not having the Central Bank’s necessary licenses to enter,
exit, buy, sell or transfer of foreign currency” are considered as smuggling.
On the other hand, according to article 18 of the mentioned law “conservation,
supplying, or buy and sell of smuggled foreign currency is the subject of
article “18” which is considered as offence by corporate units and currency
departments and the committed one condemned to seizure of goods and
foreign currency in addition to punishment”.

By this description it can be said that first: “illegal” in the article’s text,
meant to failure to comply with governmental laws, including lack of
necessary permissions of the Central Bank in foreign currency buy and sell,
which, of course should refer to the circulars, regulations of the Central Bank
and provisions of the Cabinet of Ministers. (Azemy Samimi; 1995:47)
Secondly, any foreign currency which is earned by buy and sell of foreign
currency without complying governmental laws is considered as smuggled
currency, which has to be seized based on article 18 material amending the
law of the combating smuggling of goods and currency approved on
29/7/2015. Therefore, paragraph (A) of Article 42 of the monetary and
banking regulation of the country merely refers to the illegal buy and sell of
foreign currency that means without complying the Central Bank and
governmental regulations. In other words, “the prohibition term” refers to
“buy and sell” not to the word “foreign currency.” So if an exchange currency
acted in buy and sell of foreign currency without complying with
governmental regulations, its behavior is based on paragraph (A) of the article
42 monetary and banking law, and the foreign currency of this buy and sell
considered as illegal and any form of deal by that foreign currency including
resell it and keeping and transferring or remitting it, is smuggling and more
correctly it is a crime based on article 18 in 2015. However, if the acting
person knows about the illegality of the foreign currency, start buy and sell it,
his action can be considered in the condition of illegal buy and sell and is a
kind of offense not a crime and can be charged in money laundering.
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Thus making a distinction between these two titles, “illegally buy and sell
foreign currency” and “buy and sell of illegal foreign currency” is necessary.

3.2 Determining Reference of the Conditions of Buy and Sell of
Foreign Currency

The other question in this context is; who is the reference in addressing the
conditions of buy and sell of foreign currency? And where these conditions
are published?

In order to answer this question, it should be said that foreign currency
market along with Rial and Gold market are subcategories of the money
market (Hoseini, 2008:90), and under the article 11 of the monetary and
banking law of the country; the Central Bank of the Islamic Republic of Iran
plays as the regulator and supervisor. Under Article 16 of the said law, the
Central Bank consists of five pillars: the General Assembly, the Money and
Credit Council, the Executive Board, the Supervisory Board of the Banknote
and the Supervisory Board. In this context, according to article 18 of the
monetary and banking law of the country; the Money and Credit Council is
responsible as one of the pillars of the Central Bank, in deciding on the general
policy of the Central Bank of the Islamic Republic of Iran and monitoring
country’s monetary and banking actions. One of the duties of this council is
“handling and approval of the mentioned regulations of this law” based on
paragraph 3 of article 18 of the mentioned law. These bylaws include:
“regulation observer of the currency exchange operations” which is approved
in 1/11/2016 that is published under number 254141/95 by the Central Bank’s
website, the executive regulation “future currency transactions” which is
approved in 15/6/2010, executive order “establishment, operation and
supervision on currency department” that is passed on 19/8/2014 or the
Central Bank’s regulation including “import of goods and services, goods
transport and insurance and foreign currency facilities”.

On the other hand, the government and the minister’s cabinet are also
implementing article 138 of the Constitution and start to regulate and approve
regulations to regulate foreign currency market.

By these descriptions, in response to the mentioned question it should be
said that; the foreign currency’s buy and sell conditions should be searched in
directives of the Central Bank and the Cabinet of Ministers and of course, is
not published in Iranian Official Newspaper, but on the Central Bank’s
website or other widely published newspapers. It means that policymaker’s
reference and the way of publishing regulations are some of the fundamental
and essential criticisms of the direction of the criminal intervention in the
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foreign currency’s crime including illegal buy and sell of foreign currency
because it is respecting the legality of its criminalization (Safarpour, 2011:
124).

Disobeying conditions of buy and sell of the foreign currency make this
operation a crime named “illegal buy and sell of foreign currency.” Because
based on the general rules of the criminal justice, this matter is among the
necessary elements of the crime which is required to be clear and
unambiguous by the legislator based on the legality of the criminalization. It
is while the conditions of “illegal buy and sell of foreign currency” have not
only been incorporated into laws and delegated into regulations and directives
of the Central Bank, but also they have not been collected in a definite set. In
searching for them, one should inevitably refer to the regulations and
directives which are changing rapidly and in accordance to the country’s
foreign currency conditions, which is also one of the other criticisms of the
way that the criminal intervention involved in crime “illegal buy and sell of
foreign currency.”

3.3 The Concept of Infringement

Another ambiguity about paragraph A of the article 42 is that what is the
meaning of “infringement”? Does the legislator aim at determining
administrative and disciplinary sanction for the illegal buy and sell of foreign
currency? Or is it mentioned in the text of the law by the legislator’s
negligence?

In terms of the appearance of paragraph (A) of article 42 and considering
the term “infringement” and “offenders” we should know that the legislator
has aimed to the determination of legal sanction of the illegal buy and sell of
foreign currency. So by resorting to an explanatory tool including the heading
entitled “criminal and police regulations”, and consideration of the other
materials which are referred below of that chapter, article 44 and even note of
the article 42 explicitly refers to the prosecution, and also paying attention to
the significant history of the mentioned crime since 1924 till now. Which all
are indicating the criminal nature of the mentioned behavior and the necessity
of the criminal complaint, and also paying attention to the general spirit of the
law and the legislating method which the legislator is trying to supervise all
the foreign currency transactions. We must assume that the term
“infringement” in this article merely means “non-observing law regulations”
based on the legislator’s negligence. Therefore, the illegal buy and sell of
foreign currency are considered as a crime and the criminal prosecution is
required. However, the Central Bank’s complaint requires criminal
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prosecution based on the mentioned article, and this matter is one of the
fundamental objections to the legislator.

3.4 Approach of the Judicial Precedent
At the end of this section, it is noteworthy that whether the judicial authorities
consider “illegal buy and sell of foreign currency” as crime or infringement?

By reviewing the decisions of judicial authorities, it is considered that
judicial authorities have conflict on the mentioned crime, therefore on the one
hand, some judicial authorities give an independent identity to the said crime,
as the branch 1064 of the second criminal court of Tehran has decided:'
“regarding Mr. (M. Sh) charges for illegal buy and sell and distribution of
foreign currency for seven hundred thousand dollars, the court because of
disregarding the rules of the Central Bank complies the absence of the official
license of buy and sell of foreign currency with the crime of the illegal buy
and sell of foreign currency and based on the paragraph (A) of the article 42
and 11 of the monetary and banking law of the country which is approved in
9/7/1972 sentenced the defendant to pay fifty million Rials to the Islamic
Republic of Iran. The judgment will be subject to review within twenty days
of the notification date by the reviewing court of the Tehran province.”

Some other judicial authorities considered illegal buy and sell of foreign
currency as smuggling crime and depending on the criminal behavior that is
organized or professional and based on the type and amount of the determined
punishment that is imprisonment or permanent detachment or otherwise
determine its jurisdiction for Revolutionary Court or Governmental
Discretionary Punishments Organization. These references, depending on the
general or partial buy and sell of foreign currency; know this as a general or
partial disrupting victim, and if the victim’s intention is striking of the system
and be coupled with knowing about striking of the system will be in
accordance of the corruption on earth crime. Handling this action is based on
the unity vote resolution of 704, which is approved in 16/10/2007 in public
board of the supreme court and will be in the jurisdiction of the Islamic
revolution court.

! Judgment No. 930-0054, Date 4/12/2015
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4 The Disturbance’s Punishment Law in Country’s Economic
System Approved on 10/12/1990!

In some cases, the criminalization in the field of the economic activities have
been affected by crises in society and in response to public expectations in the
fight against these crises, and usually, the reason is the involvement of the
legislator’s emotions in approving laws or legislative demolition and not
having scientific findings on criminology. (Roustaie, 2009: 5)

According to this approach, in the late 1360s in Iran, in parallel with the
increase in currency and monetary operations outside of the banking network
and foreign currency smuggling, the legislator rapidly ratifies the law
“disrupters punishment in the economic system of the country” (Noorzad,
2010:62) which is criticized from different dimensions. In this regard, through
various ambiguities referred to this article of the mentioned law, just we pay
attention to two useful articles under two headings.”

4.1 Dependence or Independence of the Disruptive Crime in
Foreign Currency System by Illegal Buy and Sell of Foreign
Currency

The first issue is whether the crime of disrupting in currency system through
major foreign currency smuggling is deferent from foreign currency
smuggling or disrupting is seen as a result of foreign currency smuggling?
And in both cases, the question is about the meaning of “being major” and
“disruption” and what is the detection criterion?

In this regard, on the one hand, the crime, which is this law’s subject is a
criminal description, which is independent of other relevant laws. If we know
the material elements of the crime which are consist of three parts: “physical
behavior, conditions of the commission of the crime, and criminal result”, it
should be said that: behaviors such as major foreign currency smuggling
(physical behavior) resulted in disruption in economic system of the country
(criminal result), in the major or minor way (conditions of the commission of

! Discussing the law is considered since one of the disturbance ways in country currency system
is major foreign currency smuggling and according to paragraph (I) of article 2 of the law on
combating smuggling of goods and foreign currency, “buy and sell of foreign currency without
considering the terms and/or without any license from the Central Bank is equal to smuggling.”
2 In this regard, it should be noted that at the same time as the crisis of 1391 which led to an
increase in the exchange rate and the devaluation of the national currency, MPs in an open
session on Tuesday, 17, 11/1391, urgently trailed under the title of «counteracting currency
disturbance and the punishment of disrupters in the foreign exchange market» was approved
and ratified, but it was not finalized in terms of some commentary.
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the crime) are subject of this law. (Deputy of the judiciary, 2009: 45) Because
of the transcendence of the “disruption,” this behavior follows this result and
disruption in the currency system is a crime which is bound to result. So if the
behaviors which are contained in the article’s text and other like, not to
conclude in “disruption”, these are absolute crime and included in other
criminal laws; unless they do not be crime at all and if they conclude in
“disruption”, they are included in disruptor’s punishment law of the economic
system. It should be noted that behavior and result are integrated into
disruption. Otherwise, disruption is originally a behavior and disrupted is
originally a result, and due to the unity of these two, it should be said that the
mentioned crime, is bound to the criminal outcome.

In this regard, the “disruption in country’s currency system” crime is an
independent and separate crime and foreign currency smuggling or illegal buy
and sell of foreign currency, in the condition of the major smuggling, are its
realization. When the court did not acquire “disruption in country’s economic
system” and because of acquiring criminal title and its adaptation is on the
court, the handling and taking the proper decision about the foreign currency
smuggling should be taken place. However, based on my opinion, in the
condition of appearance of the disruption result, the office’s prosecutor cannot
inform the accused one about other criminal titles separately and this action is
out of legal justification.

On the other hand, in consideration of the mentioned law, it is clear that
there is no specific and measurable criterion in determining “majority” and
“disruption,” which is in contrast with “the qualitative and transparent of the
criminalization” principle. However, as mentioned before, based on paragraph
6 of article 1 “observer’s regulations of the currency exchange” which is
approved in 2016 by the Central Bank, “the major deals are deals with an
amount equivalent more than ten thousand dollars.” Although this numerical
benchmark did not be mentioned in approved law of Parliament, it is
mentioned in the Central Bank’s guidelines so that it can be used as a specific
criterion. However, according to the author, indicating the particular amount,
based on the current situation of the country that is facing a crisis, or it is at
the peak of prosperity, cannot be a specific criterion, and it is a relative matter,
and a more precise and flexible approach is needed.

But as the duty of judicial authority is to attain the subject and adaption of
sentence on the subject, so it seems that in all of the mentioned cases,
diagnosing its predominant and majority and making a disturbance in currency
system is anyhow duty of the judicial authority.
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It is notable that the legislator for resolving this vagueness and assisting
the judge who is the handler of diagnosing the mentioned cases, in article 5 of
procedure rules for how to investigate the crimes committed by disturbers in
the country’s economic system adopted in 14/11/2018" constituted: “the judge
who is the handler of diagnosing its predominant, majority or abundance of
the mentioned cases in the rule of disturbers in country’s economic system
adopted in 19/12/1990 and also the subject broadness of article 286 of the
Islamic Penal Code adopted in 2013, must consider these cases according to
the jurisdiction of crime place: A) The number of victims; B) broadness and
extensiveness of economically and socially destructive effects or damages by
that crime; C) the amount of money or benefits from the crime.”

4.2 Approach of the Judicial Precedent

Not determining a measurable criterion for the contents “predominant and
majority” and “disturbance” caused diversity of views for judicial authorities
and difference in impression and applying personal tastes by the judges. It has
caused that in one trial chamber, in the judge’s opinion, the defendant behavior
leads to disturbance in currency system and he/she is sentenced to the
substantial custodial sentence because of being indicted on disruption in
country’s currency system. But in another trial chamber, he/she is just
presented to governmental discretionary punishments and only is sentenced to
pecuniary punishment because of failure to diagnose disturbance and just on
charges of simple smuggling of foreign currency.

Notably, the judicial precedent has divided the disturbance in currency
system into two kinds “major disturbance in currency system” and “minor
disturbance in currency system” following the articles 1 and 2 of the
mentioned law. But no measurable criterion has been suggested to determine
the purpose of “majority and minority disturbance” and the judicial authorities
act based on their own diagnosing and arbitrarily pass sentences. Some
judicial authorities deem it necessary to consider a bachelor’s thesis of the
Central Bank for diagnosing whether disturbance in currency system has
occurred in major or minor as the chamber 15 of Tehran’s Islamic Revolution
Court in file classifieds archive T/18942/91 accusation of Mr. (A.A.). The
reason is that in terms of unanimity practice verdict 704 disturbance crime in
country’s economic system has two main conditions which one of them is that

! This rule has been approved for implementation the paragraph 11 of the procedure date
3/8/2019 for the chief justice of Iran and the supreme leader’s agreement and article 286 of
Islamic penal code approved in 1392 and for dealing with the currency crisis and quick handling
the committed crimes by disturbers in the country’s economic system
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the actions of defendant persons are equal to disturbance in economic system,
deem it necessary to consider a bachelor’s thesis of the Central Bank in this
case and has given back the file for solving the problem by issuing sentence.

About the view of judicial precedent related to disturbance crime in
country’s currency system and its dependence or independence from other
commenced subjects, by considering some judicial verdicts, it seems that the
predominant judicial precedent can recognize independence identification for
the “disturbance in country’s currency system” crime against the “foreign
currency smuggling and illegal buy and sell of foreign currency” crime. As in
terms of issued written judgment from the chamber 1064 of criminal court 2
of Tehran economic complex, the chamber judge has issued:' “about the
accusation of Mr. (M.A.) on disturbance in currency system through illegal
buy and sell and distribution of foreign currency as non-major practice (with
the amount 550000 dollars), according to the kind and amount of the
defendant actions which have been occurred on a small scale so that the effect
of his committed acts on the currency system or economy is minor and based
on this, his committed acts have no big importance which cause to disturb the
country’s currency system, so the subject is out of evidences for disturbing in
country’s currency system and matches the crime of illegal buy and sell of
foreign currency ...”.

As it is cleared, the judicial authorities have no specified criterion for
determining the majority or minority of the disturbance, and in principle, they
make their decision arbitrarily which is an objection entered the way of
legislator’s criminal intervention, and it must be reviewed to be resolved.

5 Non-Organized Monetary Market Regulation Law Adopted
on 11/1/2005

In this law, the subject “buy and sell of foreign currency” has not been
indicated directly and explicitly, but based on article (1) of this law:”
occupation in a bank operation by real or legal persons under any title, and
establishment and registration any association for performing bank operations
without any license from the Central Bank is forbidden. Bank operations are
applied to mediating between suppliers and applicants of funds and credits as
receiving any funds, deposits, endowments and similar cases under any titles
and giving loans, credit and other facilities, and issuing pay cards and credit
cards.”

! Judgment No. 930-094, Date 13/10/2014
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Based on paragraph (C), article 11 of the country’s monetary-bank law
adopted in 1351, one of the Central Bank of the Islamic Republic of Iran’s
duties is to set up the regulations related to foreign currency transactions and
commitment and ensuring foreign currency payments adopted by the Money
and Credit Councils and also supervision on foreign currency transactions. It
is also forbidden to buy and sell foreign currency and any bank operations
without considering the regulations of the Central Bank of the Islamic
Republic of Iran based on paragraph A, article 42 of the mentioned law. Since
based on the cited articles, there is a mediating between foreign currency
supplier and applicant in foreign currency transactions which is the intrinsic
nature of bank operations, so the foreign currency transactions belong to bank
operations is undoubted and allowed to be done in banks and adopted currency
exchanges (such as bank currency exchanges or non-bank ones). And it is an
offense to be made by other persons and will be counted as a crime in some
cases, and the method for doing that and the conditions ruling on will be
specified and adopted by the Central Bank and the Money and Credit Council.

By this explanation, buy and sell of foreign currency without taking a
license from the Central Bank and without considering other regulations and
criteria determined by the government is counted as an illegal occupation in
bank operations and the perpetrator will be followed by the judicial authorities
if the Central Bank prosecutes him/her.

According to the discussed subject, we will investigate the concept of
illegal occupation in buy and sell of foreign currency, the relationship between
this crime and other crimes and the approach of judicial precedent.

5.1 The Concept of Illegal Occupation in Buy and Sell of Foreign
Currency
Illegal buy and sell of foreign currency are possible in two ways: the first case
is where buy and sell of foreign currency is done by illegal resources or in
other words, buy and sell of foreign currency is done by the resources which
have no license for it. The second case is the supervisory role on somewhere
while being legal or formal resources for buy and sell of foreign currency, buy
and sell of foreign currency by these resources will be done without
considering the criteria and regulations determined by the Central Bank, and
it causes these actions to be regarded as illegal ones.

In this field, according to the note 2, article 7 of the Law on Combating
Smuggling of Goods and Foreign Currency adopted in 2013, “supplying and
selling foreign currency” by the legal units specified by the government and
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persons or guild units is forbidden and the offenders will be punished
according to the law.”

According to the above regulations, buy and sell of foreign currency is only
legal when at least a party, bank or currency exchange is legitimate.
Otherwise, this action will be illegal and can be considered as a crime “illegal
occupation in buy and sell of foreign currency.” But, according to the article
aspect and the expression “occupation” at the head of the article which is the
infinitive of “Bab-e-Efteaal,” another fulfillment condition must be
considered for fulfilling the mentioned crime. The state of continuity and
constancy of buying and selling of foreign currency illegally is a
differentiation point and separation of the crime “illegal buy and sell of foreign
currency” which is the subject of paragraph A of article 44 of the country’s
monetary and bank law and article 1 of the law in the review.

5.2 Relationship between the “Illegal Occupation in Buy and Sell of
Foreign Currency” Crime and the “Smuggling and Illegal Buy and
Sell of Foreign Currency” Crime

In this case, as it was mentioned above, the differentiation point between the
“illegal buy and sell of foreign currency” crime of the subject of paragraph A,
article 42 of the country’s monetary and bank law and the “illegal occupation
in buy and sell of foreign currency” crime, is in continuity and constancy of
buy and sell of foreign currency illegally. More precisely, the intention of
illegal purchase and sale of foreign currency covertly, makes it seems both
crimes have independent nature from each other and are separately applicable
and cannot be fitted in a unique act simultaneously.

About the relationship between the mentioned crime and foreign currency
smuggling crime (the subject of the Law on Combating Smuggling of Goods
and foreign Currency adopted in 2013 with the next reforms), it is believed
that by adopting the Law on Combating Smuggling of Goods and foreign
Currency in 2013, article 1 of non-monetary market regulation law and its note
4, at least about illegal occupation in currency process and especially buy and
sell of foreign currency, there is an implied abrogation and is not functional;
since according to paragraph I, article 2 of the Law on Combating Smuggling
of Goods and foreign Currency with reforms in 2015, “non-considering the
determined regulations through the government or without necessary licenses
from the Central Bank for import, export, purchase, sale or currency bill are
considered as smuggling”.
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5.3 The Approach of Judicial Precedent

Here, it can be discussed “what do the judicial authorities interpret the
mentioned article? Is the said crime an independent one from the crime of
illegal buy and sell of foreign currency and foreign currency smuggling from
the judicial authorities’ view or not?

In this case, it is notable that some judicial authorities still know the
mentioned article enforceable for occupation in illegal buy and sell of foreign
currency. As the chamber 1063 of criminal court 2 of Tehran’s economic
complex has cited in a letter that:' “about the accusation of Mr. (A.H) citizen
of Afghanistan, indicating a minor disturbance in the country’s economic
system through professional foreign currency smuggling in the amount of 1
million dollars and also illegal occupation in exchange process in terms of
illegal buy and sell of foreign currency; the subject of indictment of District
36, Tehran’s public prosecutor office, according to all the documents and the
file contents and based on this, firstly “the spiritual multiplicity of crimes”
have been declared in the indictment. So, the secular behavior assigned to the
defendant from the public prosecutor office’s authorities, inevitably is a
unique act which firstly, endowed with two criminal titles (professional
foreign currency smuggling and illegal occupation in exchange process) and
then, these two titles have also been explained as the evidence of the third
crime on the whole (minor disturbance in economic system). (Note 2 article
134 Criminal Act) Secondly, a separation between various offense
investigations of the defendant in different judicial authorities exclusively is
the supervision on a hypothesis which the defendant has committed different
criminal actions. It is not the defendant’s unique act matches various illegal
titles, and in the recent interpretation according to the established sentence in
article 131 Criminal Act, a competent court can principally investigate it
which has the authority to issue a maximum code verdict. Thirdly, since legal
punishment for “professional foreign currency smuggling” crime is the
maximum of legal punishment of “illegal occupation in exchange process”
crime, according to paragraph (B) article 14 of the Law of the Sixth Plan of
Economic Development, Social and Cultural Development of the Islamic
Republic of Iran. Fourthly, since according to article 44 of The Law on
Combating Smuggling of Goods and Foreign Currency, investigation the

! Judgment No. 960-179, Date 19/3/2018
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crime “professional foreign currency smuggling” is in the jurisdiction of the
Islamic Revolution Court.'

So, ignoring this fact that professional foreign currency smuggling is not
an evidence for disturbance in the country foreign currency system, but major
foreign currency smuggling accounts as the evidence for a disturbance. So,
the public prosecutor’s explanation about it is based on a mistake, this court
does not know itself as a competent court for investigation, and under the
article 341 Criminal Procedure Act the writ of non-jurisdiction to Tehran’s
Islamic Revolution court is issued.”

6 The Law on Combating Smuggling of Goods and Foreign
Currency adopted in 24/12/2013

According to paragraph (A) article 1 of the above law, foreign currency
smuggling includes: “Any act or omission which causes to violate due process
related to import and export of the foreign currency is considered as smuggling
based on this law and/or other laws for that a punishment has been considered,
if it is discovered in entrance and exit bases or any points in the country even
in its supply places in domestic market.”

The foreign currency has also been defined according to paragraph (C), the
same article and it includes: “currency of foreign countries such as banknote,
coins, currency transfers and other written or electronic documents which are
applicable in money transfers.”

According to the presented definition about the currency concept as above,
it is evident that foreign currency could not be limited to foreign countries’
currency, but the currency concept is much broader than that.

Based on this description, here we merely investigate the relationship
between the crime “foreign currency smuggling,” and the other mentioned
crimes in this article and the view of judicial precedent will be discussed about
pre-said law’s abrogation and/or their legal weight.

I According to paragraph (B), Article 14 of The Law of the Sixth Five-Year Plan for the
economic, social and culture development of the Islamic Republic of Iran which has been
replaced with article 1 and note 4 of article 1 of the regulation law of the non-monetary market:
“doing any bank processes, leasing and exchanging by legal or real persons without gaining
license from the Central Bank is forbidden and the perpetrator will be condemned to one or
more discretionary punishments degree 6 of article 19 Criminal Act except imprisonment and
whip (lash) based on the cases.”
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6.1 The Relationship between the “Foreign Currency Smuggling”
Crime and the “Illegal Buy and Sell of Foreign Currency” Crime
One of the vagueness which has also been pointed previously is that by
enforceability of the law on Combating Smuggling of Goods and foreign
Currency adopted in 2013, whether independent legal action with the “illegal
buy and sell of foreign currency” crime under paragraph (A), article 42 of the
country’s bank and monetary law adopted in 18/04/1351 and prosecuting it
separately from the “foreign currency smuggling” crime has legal justification
or not?

According to the definition of “foreign currency smuggling” in paragraph
(A), article (1) and paragraph (I), article (2) of the law on combating
smuggling of goods and foreign currency modified on 29/7/2015, which
absolutely considers any purchasing, selling and illegal money transferring as
the currency smuggling, we must be convinced that paragraph (A), article (42)
of the country’s bank and monetary law has been implicitly abrogated and
know any illegal buy and sell of foreign currency included in the “foreign
currency smuggling” crime. It must also be pointed to the article (7) of the law
on combating smuggling of goods and foreign currency and especially its
notes (2) and (3) for confirming this opinion. The article (7) of the law
indicates: “the Central Bank is obligated to do the following actions to prevent
and control the illegal foreign currency exchange markets:

A- Specifying and informing the amount of foreign currency can be kept and
exchanged inside the country, with the passenger, with passing driver and
the same cases.

B- ...

Note 2- Supplying or selling of foreign currency out of the customary units
specified by the government by persons or guild units is forbidden, and the
offenders will be treated under the law.

Note 3- The government specifies the terms and conditions of foreign
currency usage”.

In this relation and also article 18 and 18 repeatedly of the law
characterized for foreign currency smuggling and storing it determines to
protect by sanctions and paragraph (D) of article 18 states: “pecuniary
punishment for buy and sell of a foreign currency or transferring it is twice
more than its price in Rial.” Article 18 is frequently expressing this law:
“carrying and storing, supplying or selling the smuggling foreign currency,
subject of article 18 of this law by the guild units or currency exchanges is
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offending and the offender will be punished peculiarly based on the frequency
of the action repeated as well as restraining his/ her currency.””’

It can be concluded that while illegal buy and sell of foreign currency is
considered as smuggling, it is an offending; (Farahmand, 111: 2009) which
governmental discretionary punishments have jurisdiction to investigate it
unless it has been committed professionally or in an organized manner and/or
imprisonment for life or suspension has been predicted for that. Then its
jurisdiction is on behalf of public prosecutor and Islamic Revolution court.
Other files about the smuggling of goods and foreign currency are offending,
and the governmental discretionary punishments have jurisdiction to
investigate them. If a file has many offenders and one of them must be
investigated in judicial authorities, the others are also investigated over there.

6.2 Approach of Judicial Precedent

By investigating the decisions of criminal legal authorities including public
prosecutors and courts, it is clear that although the judicial authorities had a
dual approach to the behavior of “illegal buy and sell of foreign currency”
from the past, i.e. before adopting the law on combating smuggling of goods
and foreign currency in 2013, some consider it subject to paragraph (A) article
42 of the monetary and banking law and some others know it subject to the
title “foreign currency smuggling”, (inferred from the article 6 of the law on
how to apply Governmental Discretionary Punishments about smuggling of
goods and foreign currency adopted on 2/5/1995. So, after adoption of the law
on combating smuggling of goods and foreign currency in 2013,% it seems that
the most judicial authorities are believed in implied abrogation of paragraph
(A) article 42 of the country bank and monetary law unless the act “illegal buy
and sell of foreign currency” leads to “disturbance in country’s foreign
currency system”, then the most judicial authorities believe an independence
identity for “disturbance in country’s foreign currency system through illegal
buy and sell of foreign currency merchandising”.

As the interrogation branch 5 of Tehran district 36 public prosecutor about
the file classified archive 960021 has made such a decision: “about accusation
of Mr. (H.A) indicating disturbance in currency system majorly through illegal
buy and sell of foreign currency, according to the early report of the Ministry
of Intelligence, the documents discovered from the defendant’s office, the

! The legislator has not pointed to the word “currency purchasing” by guild units or currency
exchanges and it seems that this issue is because of the legislator’s negligence.

2 This law has become abrogated expressly due to article 77 of the law on combating smuggling
of goods and foreign currency.
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response of the Central Bank about no necessary legal license for his foreign
currency acts, the amount of his bank account turnover and the volume of
foreign currency transactions: 8,560,000,000,000 Rials within 2013 to 2017
which caused high fluctuation in market and according to clear confessions by
the defendants, writ of summons for the defendants has been issued in
documentary to paragraph A, article 1 and 2 of the law of punishing disrupters
in the country’s economic system and considering the article 265 of the law
of Criminal Procedure Act.”

7 Results and Suggestions

By adopting the country’s bank and monetary law in 1972, the Central Bank
and at its top, the Money and Credit Council, have been introduced as the
supervisor organizations and policymakers in foreign currency exchanges.
Since 1351 till now, the Central Bank has paid to policymaking in the field of
foreign currency issues such as buy and sell of foreign currency. In direction
of criminal supporting from these policies and contrasting with any
harassment to determinative policies from the Central Bank in the field of
foreign currency, the lawmaker in distributed laws such as paragraph A, article
42 of the country’s bank and monetary law adopted in 1972, paragraph 1,
article 1 of the law on punishing disrupters in the country’s economic system
adopted in 1990, note 4 of article 1 of unorganized monetary market regulation
law adopted in 2004 and also in articles 18 and 22 of the law on combating
smuggling of goods and foreign currency adopted in 2013 has considered
criminalization and determining criminal sanctions. So, due to precipitancy in
making laws resulted from the disorganization of the foreign currency market
and also because of nonconformity the primary principals of criminalization
and also inattention to other laws adopted in this field, it causes to make
vagueness and contradiction between the adopted laws and even diversity in
the votes of legal authorities.

In this field, judicial precedent has been divided because of nonconformity
the principle of “perspicuity and transparency” in making laws, then some
judicial authorities consider “illegal buy and sell of foreign currency” as an
independent crime and determine punishment in terms of paragraph A, article
42 of the country’s monetary and banking law. The second group of judicial
authorities consider “illegal buy and sell of foreign currency” as smuggling
and refer it to the Islamic Revolutionary Court. The third group of judicial
authorities sees this act as the crime “illegal occupation in bank operation”
and the fourth group of judicial authorities consider all of these items for this
behavior and referring to the spiritual multiplicity rule, will sentence capital
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punishment on this act. It is while some of suppositions of investigating the
accused titles are incompetency of different judicial authorities such as
criminal court 2, criminal court 1, Islamic Revolution court and/or
governmental discretionary punishments then which conformity of the
spiritual multiplicity rule will encounter some problems due to identify the
type of authority. It is also notable that some of judicial precedents know the
act “illegal buy and sell of foreign currency” as the “disturbance in the
country’s currency system” crime because of disturbing in the currency
system. And based on the amount of defendant’s currency exchanges majorly
or massive and if it is massive, to hit the Islamic Republic of Iran’s
government, or knowing the effectiveness of actions in striking the regime,
they are treated differently by this unusual behavior. In this regard, although
through passing the “Law on Combating Smuggling of Goods and Foreign
Currency” of 2013, positive steps were taken to adopt a coherent criminal
policy in dealing with the crime of “illegal sell and buy of foreign currency”
and the legislator tried to establish a single approach to any violation of the
formalities of foreign currency trading, there are still some shortcomings in
this area, including the lack of explicit reference to the abrogation of laws.

In any case, given that Iran has not had any comprehensive legislation on
foreign currency and combating its various offenses, including illegal buy and
sell of foreign currency, in different periods of the Iranian legislature.
Therefore, it is suggested that all possible examples of criminal behavior that
could endanger the security of the country are identified and governed
explicitly by criminal law. But since it is not possible to account for all the
examples, some examples are created in terms of time and place; therefore, it
is better to censure some other based on a specific criterion.

The primary consideration of this type of criminalization is that, as in the
Disturbance’s Punishment Law in Country’s Economic System, the
legislator's criteria should not be ambiguous but comprehensible. Since the
concept of “disturbance” is a general and vague concept that can be interpreted
and attributed to many instances in which the expression of the cases in an
allegorical sense, in this broad sense, can lead to the violation of the rights of
the people and bring the principle of the legality of crime and punishment to
justice. However, in contrast to the vague concept of disturbance, concepts
such as an increase in foreign currency or the devaluation of the national
currency a decrease in the reserve of the country, etc. are certain concepts that
behavior leads to this result, for the audience of the law is identifiable.
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