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The Effect of Divorce on Urban Housing Costs in
Iran: A Spatial Autocorrelation Model
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Nooshin Mahmoodi*
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In addition to traditional factors, demographic changes also depend on factors such as
marriage and divorce. Yet only few researchers investigated the impact of divorce on
housing costs. The aim of this paper is to estimate the effect of divorce on housing costs
in Iran. Doing so, we have applied a fixed Panel Spatial Autocorrelation model using the
data from a set of Iranian provinces over the period of 2006-2014. The results indicate
that a one-percent point rise in divorce increases housing rental index by about 1.05%
point directly and indirectly. The outcomes also show that household size has a negative
and significant effect, but the per capita gross domestic product and the population have
positive and significant effects on the housing rental index. On average, a one-percent
point increase in the housing rental index of any provinces will increase the housing rental
index in a province by about 0.34 percentage points.

Keywords: Housing, Divorce, Spatial Econometrics, Iran
JEL Classification: C21, J10, O18

1 Introduction

With the growth of cities, the need for shelter and housing has become the
main concern of the inhabitants, and this challenge grows every year with
increasing housing price and rental rate. Over the past years, housing prices
and rentals have been rising in Iran. When there is a market for a good, the
supply and demand status used for investigation and planning is accessible.
Since housing is a nonmarket good whose information is not directly
available, the investigation into factors affecting the demand for housing is a
way to make accurate predictions and planning (Walks and August 2008). For
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example, population structure is a highly important factor, which affects the
demand for housing in Iran.

Studies conducted by the Ministry of Roads and Urban Development for
need assessment and classification of housing applicants show that the annual
population growth rate in Iran increased approximately 4% in the first half of
the 1980s, to approximately 2% in the first half of the 1990s, and to
approximately 1% in the first half of the 2000s. In contrast, the number of
household growth rate has increased. So that, the annual number of household
growth rate increased from 2.51% from 1985-1995 to 2.89% by the end of
2010. The inverse relationship between the rates of population growth and the
number of household growth was developed three decades ago.

Although the rate of population growth reduced during 2010-2016 from
1.29% to 1.24%, total households increased by 14% in the same period. A
thorough investigation into Iran’s population shows that in recent years,
‘lifestyle change’ has exacerbated this inverse relationship. Lifestyle change
along with such factors as ‘divorce’ that reduced ‘household size' practically
neutralizes the effect of reduced rate of population growth. Typically, urban
planners estimate the demand for housing based on the rates of population
growth and marriage. Meanwhile, changes in the population structure of Iran
is highly significant and affects the housing demand not only in terms of the
number of housing units but also their type and features.

Divorce is among the most important factors, which are less addressed in
urban housing planning. Therefore, this study investigate the effect of divorce
on the rental rate. Since the increase in divorce rate has become more
prominent in recent years, its effect on housing demand between 2006 -2014
is used in 30 provinces.

It is worth noting that due to the spatial nature of housing, two issues often
arise: (i) spatial dependence between observations, and (ii) spatial
heterogeneity in relationships that are modeled. As a result, the use of a spatial
econometric model is needed (LeSage, 1999). In this paper, the first issue is
considered and the spatial econometrics employing panel data is used.

2 Literature Review

Typically, the effect of changes in population growth on demand for housing
has been addressed based on the range and mean age of the populations.
Mankiw and Weil (1989) use census data in the USA to show that the age
range dramatically affects the demand for housing. Based on their work, many
other studies investigate the effect of age range on the demand for housing;
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however, the majority of them focus on young adults aged 20-49, as they
accounted for the majority of newly formed households.

A study by Essafi and Simon (2015) investigate the effect of changes in
population structure on the real estate market in France between 2000-2013.
Results suggest that the prices in this market are significantly and positively
affected by population and GPD. It is worth noting that population changes
have a greater impact than GDP changes on the housing price. Moreover, real
estate prices have an inverse relationship with aging- ratio of people over 60
years to active population. Among these studies, there is one that is conducted
in Chongging between 2003 and 2012. It shows that the rate of population
brought-up and sex ratio, in particular, have a negative impact on the housing
price. In general, it is concluded that the population structure affects the
housing price (Gao & He, 2014).

According to the reports by Ohlsson-Wijk et al. (2017), in addition to
traditional factors, changes in population structure also depended on such
factors as marriage and divorce in the last decade. Hlavacek and Komarek
(2011) have expressed that higher divorce rate causes property price to rise
because divorce changes one household into two, as a result the demand for
the property will be higher. But few research has been directly addressing the
effect of divorce on demand for housing and rental rate or housing cost.

A study has been published by Denmark National Bank shows that in many
OECD countries, increasing home ownership, urban extension and
demographic changes such as a higher divorce rate motivate housing market
(Dam and Rasmussen 2014)

Mikolai and Kulu (2018) study the effect of marital and non-marital
separation on individuals’ residential and housing trajectories. The results
show that many moving are due to separation. Remarkable, separated women
and men chose different types of houses. Women are presumably moving to
terraced houses, whiles separated men equally prefer to move to flats
(apartments) and terraced (row) houses.

This study is important because it estimate the effect of divorce on housing
directly. As mentioned, few researches have been investigated the effect of
divorce on demand for housing directly. A lot of disassociate researches such
as (Phillips & Vanderhoff, 1991; Rezazadeh & Outadi, 2008; Hasanzadeh &
Kianvand, 2012; Farzanegan & Gholipour, 2016; Fischer, 2015; Jia, Wang &
Fan, 2018; Mikolai & Kulu, 2018;) are about both of these issues (housing
and divorce) that show their vital role in the economy or study the inverse
direction that means the effects of housing on the divorce rate.
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Housing has always played an important role in the economy because it
contributes to GDP in two basic ways, the first one is buying a house as
investments and the second one is buying a house as consumption (Kapinos,
Gurley-Calvez & Kapinos 2016). In the same manner, systematic changes in
the demographic structure of the country are part of economic development
(Kelley, 1969). Conventionally, the impact of divorce rate fluctuations on
demographic changes are clear. Consequently, this paper investigate the direct
effect of divorce on demand for housing. As we know, studying any of these
issues required spatial econometrics due to dependency between observations,
and it comes from the nature of houses. In addition, the rate of divorce
significantly growing in Iran which has a notable impact on population
structure and therefore on housing.

3 Methodology
Two issues often arise when working with spatial data: (i) spatial dependence
between observations, and (ii) spatial heterogeneity in modeled equations
(Anselin, 1988). It means that the model equations or parameters, along with
sample data changes with moving on the coordinate plane. The conventional
econometric models ignore these two possibilities (spatial dependence and
heterogeneity). This model runs counter to the conventional econometrics’
hypotheses (Gauss—Markov theorem), that the desirable features are ordinary
least squares estimators.

Following tests are used to test the significance hypothesis of spatial
dependence between error terms in the model: (i) Moran's I, (ii) likelihood
ratio test, (ii1) Lagrange coefficient test, and (iv) Wald test (Elhorst, 2014).

3.1 Spatial Models

According to Anselin (1988), there are three basic models concerning spatial
econometrics, namely the First Order Spatial Lag Model or the First Order
Spatial Autoregressive Model (FSAR) or (SAR), Spatial Error Model (SEM),
Spatial Durbin Error Model (SDEM) (Anselin, 1988). However, these Spatial
Model can be extended which some of the most commonly used in the
literature are presented in table 1 (Cook, Hays, and Franzese, 2015). In the
SAR, the spatial effects are distributed only through the dependent variable.
In the SEM, the main path of spatial distribution is through the error term. In
the SDM, the spatial distribution is through both the dependent and
independent variables.
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Table 1

Spatial Econometric Models (taken from Cook, Hays, and Franzese, 2015)
Name Structure Restrictions
General Nesting Spatial Model y=pWy+Xp+WX0+u none
(GESM) u=AMWu+e
Spatial Durbin Error Model y=XB+WX60+u p=0
(SDEM) u=AWu+e
Spatial Autocorrelation Model y=pWy+Xf+u 6=0
(SAC) u=AWu+e
Spatial Durbin Model (SDM) y=pWy+ XL +WX0+u A=0
Spatial Autoregressive (SAR) y=pWy+Xf+u A=6=0
Spatially Lagged X's (SLX) y=XB+WX0+u p=1=0
Spatial Error Model (SEM) y=Xf+u p=60=0

u=AWu+e A=—pp

Source: Research Findings.

For panel data, a complete model with all types of spatial effects can be
written as:

Yie = p Xi=1Wij¥je + Bo + XieB + 0 Loy wijXje + uy Q)
Wi = AXTq Wiy + &

Here i indexes are cross-section of economic units and t indexes are time
periods. y;; is the output, whereasX;; is the input vector. f§ is parameter vector
to be estimated, and u;, is an i.i.d. disturbance. w;; is a known non-negative
element of the spatial weights matrix. The Wald tests are applied to select the
optimal model (Elhorst, 2014).

3.2 Data

In this section, we applied annual dataset from 30 provinces of Iran for the
period of 2006-2014. As a measure of housing costs, the Housing Rental Index
in urban areas (HRI) (2011=100) is used, which are collected from the Central
Bank of Iran. In addition to HRI, the Household Size (HS), the Natural
Increase of Population (NIP), the Population (POP), the Real Gross Regional
Product per Capita (PCGRP) and the Investment in House Building (IHB) are
selected as control variables. The Percentage of Ratio of Divorce to Population
(PRDP) in a year is applied as independent variables. The percentage of the
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ratio of divorce to population, birth, and death are collected from the National
Organization for Civil Registration of Iran. The gross regional product per
capita, the population and the number of the household of each province are
gathered from Statistical Center of Iran. Fig 1 and Fig. 2 show the spatial
distribution of the percentage divorce ratio to population corresponding to
different years in each province.
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(0.113,0141) (0.1200.144] (©.130,0.151]
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Figure 1. The spatial distribution of the Percentage of Ratio of Divorce to Population.
It is drawn by the STATA 15. Source: Research Findings

Because of the difference in scaling variable, the logarithmic regression
form is helpful in analyzing and measuring the effects of variables. So the
natural logarithms of the Housing Rental Index in urban areas (LHRI), The
Percentage of Ratio of Divorce to Population (LPRDP), the Household Size
in year (LHS), the Natural Increase of Population (LNIP), the Population
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(LPOP), the real Gross Domestic Product per Capita (LPCGRP) and the
investment in housing building (LIHB) are applied in this research. Table 2
summarizes the descriptive statistic of the variables.

(3.955,4.127) (4.127,4.287) (4.384,4.487)
(3.897,3.955) (4.086,4.127) (4.295,4.384]
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Figure 2. The spatial distribution of the natural logarithm of Housing Rent Index. It
is drawn by the STATA 15. Source: Research Findings.

In this paper, the inverse of the distance between the provinces is applied
for the computation of the weight matrix. The summarized spatial weights
matrix is available in Table 3. Spectral clustering means the weighting matrix
is normalized in the way that its largest Eigenvalue is 1.

The spatial econometrics is suitable for our data, the spatial dependence
between error terms in the basic panel least square model is tested (Elhorst
2014). The result show that spatial autocorrelation is confirmed (see Table 4).
As you see, positive spatial autocorrelation exists that means high HRI
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correlate with high HRI of neighbors or low HRI correlates with low HRI of
neighbors.

Table 2

Descriptive Statistics
Variable Mean Std. Dev. Min Max
HRI 96.0033 33.1736 42.80 187.75
PRDP(percentage) 0.1566 0.0534 0.0370 0.2971
THB (Million Rials) 11833189 24526225 374465 187015615
POP(person) 2394509 2265972 545787 1.26e+07
HS (person) 3.762698 0.4214942 2.952103 5.1186
NIP(person) 32044.85 29345.39 2207 146626
PCGRP(Million Rials) 71.9839 58.1114 9.61472 405.6375

Calculated using STATA 15. Source: Research Findings.

Table 3
Weighting Matrix
Type The inverse of the distance
Normalization spectral
Dimension 30 x 30
Elements
Minimum 0
Minimum > 0 0.008185
Mean 0.030765
Max 0.152365

Calculated using STATA 15. Source: Research Findings.

3.3 Model Selection
For the first step before Wald test, the General Nesting Spatial Model (GNSM)
as equation (2) is estimated. And Table 5 shows the results of both estimations.

LHRI; = p X)_y wi;LHRI}; + By + PRDP;; By + LHS; B + LNIP,,f35 +
LCPGRP;f, + LPOP;f3s + LIHB;:Be + 8o X)= w;j LHS; +

01 X wi;LCPGRP;, + 6, X wi;LIHBy, + & )
€ = AX_q Wij & + Uy
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Table 4
Testing Spatial Autocorrelation

Ho: Error has No Spatial Autocorrelation
H1: Error has  Spatial Autocorrelation

GLOBAL Moran's | = 0.2957 P-Value > Z(16.655) 0.0000
GLOBAL Geary GC = 0.6821 P-Value > Z(-15.659) 0.0000
GLOBAL Getis-Ords GO = -0.2957 P-Value > Z(-16.655) 0.0000

Calculated using STATA 15. Source: Research Findings.

Table 5
The General Nesting Spatial Model- Fixed Effects
Dependent variable: LHRI

Coef. P-value
PRDP 0.7270 0.002 **
LHS -1.2347 0.000***
LNIP 0.0367 0.021*
LPCGRP 0.1714 0.000%**
LIHB 0.0224 0.000***
LPOP 1.1461 0.000***
WD*LHRI 0.5467 0.069*
WD*e.LHRI 0.6866 0.000***
WD*LHS 1.6298 0.151
WD*LPCGRP 0.0769 0.699
WD* LIHB 0.0674 0.154
Variance of € 0.05
Wald test of spatial terms: chi2(4)=173.26 Prob > chi2 = 0.00

Note: The asterisks *, **, and *** denote significance at the 10, 5, and 1 % levels, respectively.
Calculated using STATA 15. Source: Research Findings.

Table 6

Model Selection
Ho chi? Degree of freedom  Prob
The model is SDEM.(p=0) 3.32 1 0.0685
The model is SAC.(6=0) 4.45 3 0.2169
The model is SDM.(A=0) 35.49 1 0.0001
The model is SAR (A = 8 = 0) 116.16 4 0.000
The model is SLX(p = A = 0) 128.15 2 0.000
The model is SEM(p =0 = 0,4 = 960.94 10 0.000
—pB)

Calculated using STATA 15. Source: Research Findings.

As described in the previous section, the Wald tests are applied to select
the optimal model. The result shows that all the models that are described in
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Table 1, except Spatial Durbin Error Model (SDEM) and Spatial
Autocorrelation Model (SAC), are rejected. The results of Wald test for
different models are presented in Table 6.

4 Estimation

Based on the previous discussion, the empirical model that must be applied is
Spatial Durbin Error Model (SDEM) or Spatial Autocorrelation Model (SAC).
In this section, both model estimations are presented.

4.1 SDEM Model
The SDEM (3) is estimated by Maximum Likelihood approach using Stata 15.
The result of fixed effects and random effects are reported in Table 7.

LHRI;; = By + PRDP;; By + LHS;; B, + LNIP;.35 + LCPGRP;: 3, +
LPOP;Bs + LIHB;Bs + 6o X)_ w;; LHS; + 61 Xy w;;LCPGRP;, +

6, XYy wi;LIHB; + & 3)
gir = AXN_g wij &5 + uy

Table 7
The Spatial Durbin Error Model

Dependent Variable: LHRI

Variable fixed-effects random- effects
PRDP 0.7156** 0.5001*

LHS -1.1948%*** -0.7920%**
LNIP 0.0354* 0.0726%**
LPCGRP 0.1736%** 0.2310%*%*
LIHB 0.0243%%*%* 0.0235%%*%*
LPOP 1.084 % -0.1115%%*
Cons 5.2392%**
WD*LHS 1.2194 -1.1209%**
WD*LPCGRP 0.2958 0.2066

LIHB 0.1011* 0.0273
WD*e.LHRI 8464 %** 0.8692%*%*
Statistics

AIC -722.135 -652.89

BIC -682.55 -606.11

Wald test of spatial terms chi2(4) = 388.17*** chi2(4) = 375.36***

Note: The asterisks *, **, and *** denote significance at the 10, 5, and 1 % levels, respectively.
Calculated using STATA 15. Source: Research Findings.
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In this paper, the Hausman test (Table 8) is applied based on the difference
between the fixed and random effects specification of the model. According
to the Hausman test, the fixed effects model better describes the relation
between the variables.

Table 8

Hausman Test
Ho: Difference in coefficients not systematic
chi2(10) =29.82
Prob>chi2 = 0.0009

Calculated using STATA 15. Source: Research Findings.

4.2 SAC Model

The estimation result from applying the Spatial Autocorrelation Model
(equation 4) and the Hausman test are shown in Tables 9 and 10. Using
Hausman test, the results reveal that the random effects is inconsistent and
fixed effects is more suitable for the data.

LHRI; = pZ?Ll WijLHRIjt + By + PRDP;; By + LHS;: 3, + LNIP;; 35 +
LCPGRP;f34 + LPOP;:3s + LIHB;: B¢ + €t 4
gir = AXN_q Wi €5 + Uy

Table 9

The Spatial Autocorrelation Model
Dependent variable: LHRI

Variable fixed-effect random- effect
PRDP T158%* .63714*

LHS -1.1952%** -1.0098%***
LNIP .03730* {07391 5%%*%*
LPCGRP 17280%** 268316%**
LIHB .02020%** 0220983 ***
LPOP 1.1681%** -.110337**
Cons 5.26960%**
WD*LHRI 34169%** -.025645
WD*e. LHRI T4674%** .925073%*%*
Statistics

AIC -724.1878 -618.2127
BIC -691.8020 -578.6301
Wald test of spatial terms chi2(2) = 166.91%** chi2(2)=2147.38***

Note: The asterisks *, **, and *** denote significance at the 10, 5, and 1 % levels, respectively.
Calculated using STATA 15. Source: Research Findings.
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Table 10
Hausman Test
Hy: difference in coefficients is not
systematic
chi2(8) = 83.11
Prob>chi2 = 0.00
Calculated using STATA 15. Source: Research Findings.

4.3 Comparing SDEM and SAC Model

Comparison helps to determine which model is the best to rely on. The
Hausman test indicate that the fixed effects for SDE model and the SAC model
must be chosen. The Akaike information criterion (AIC) and the Bayesian
information criterion (BIC) are reported in Table 11. Comparing these
estimators show that the SAC model is more reliable. Therefore, all tests and
interpretation are based on the SAC fixed effects model. In addition, there are
some constant features such as area, geographical location and neighbors of
each province that would not change by the time so it is better to choose the
fixed effects.

Table 11

Comparing SDEM and SAC Model
Model df AIC BIC
The SDEM random effect 11 -722.135 -682.55
The SAC fixed effect 9 -724.187 -691.80

Calculated using STATA 15. Source: Research Findings.

4.4 Results

The results show that a significant and positive association exists between
housing rental index and the percentage of the ratio of divorce to the
population in Iran provinces (see column 1 of Table 9). The positive impact
of divorce on housing rentals can be explained by increases in demand for
housing, that means by each divorce one household usually becomes two
households. Interestingly, the coefficient of LPRDP shows that a 1% increase
in this variable increases HRI about 1.057% in the provinces. The coefficient
WD*LHRI (p in equation 4) shows that the housing rental index in a province
depends on the housing rental index in the other provinces. On average, a one-
percent point increase in the housing rental index of any provinces will
increase the housing rental index in each province by about 0.34 percentage
points. The coefficient of WD*e.LHRI (A in equation 4) show that there is
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dependence in the disturbance process. It means that some unrecognized
variables influence the housing rental index and they are dependent to each
other because of their location.

Table 12
Direct, Indirect and Total effects
Direct p-value
PRDP 0.7210 0.002
LHS -1.2039 0.000
LNIP 0.0375 0.020
LPCGRP 0.1740 0.000
LIHB 0.0203 0.001
LPOP 1.1766 0.000
Indirect
PRDP 0.3359 0.003
LHS -0.5608 0.000
LNIP 0.0175 0.050
LPCGRP 0.0810 0.000
LIHB 0.0094 0.004
LPOP 0.5481 0.000
Total
PRDP 1.0570 0.002
LHS -1.7647 0.000
LNIP 0.0550 0.025
LPCGRP 0.2551 0.000
LIHB 0.0298 0.001
LPOP 1.7248 0.000

Calculated using STATA 15. Source: Research Findings.

Table 12 summarizes the direct and indirect effects of independent
variables on the dependent variable. As it is said the own-province direct
effect of a 1-percentage increase in the percentage of the ratio of divorce to
population is to rise housing rental index by 1.05 percentage points in total.
The across-province spillover effect of a I-percentage increase in the
percentage of the ratio of divorce to population is an increase in housing rental
index by 0.33 percentage points on average. In total, it shows that if there is a
1-percentage increase in the percentage of the ratio of divorce to population,
the housing rental index increases by 0.72 percentage. The own-province
direct effect of a 1-percentage expansion in the household size is the reduction
of housing rental index by 1.2 percentage and the across-province spillover
effect of a 1-percentage increase in it decreases housing rental index by 0.56
percentage points on average. In total, it shows that if there is a 1-percentage
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increase in the household size, the housing rental index decreases by 1.7
percentage. The good explanation is the housing rental in Iran is more
dependent to the area of the house not to the number of people that living in
the house and on the other hand, in Iran, there is no limitation like other
countries for the per capita area for each person.

The own-province direct effect of a 1-percentage increase in the natural
growth of population in a province is to increase housing rental index by 0.037
percentage. The across-province spillover effect of a 1-percentage increase in
the natural growth of population is to increase housing rental index by 0.017
percentage points on average. And in total, it shows that if there is a 1-
percentage increase in it, the housing rental index increases by 0.055
percentage. The impact of the natural growth of population is very small so it
can be ignored.

The own-province direct effect of a 1-percentage increase in the average
per capita income is to increase housing rental index by 0.175 percentage. The
across-province spillover effect of a 1-percentage increase in the average per
capita income is to increase housing rental index by 0.081 percentage points
on average. And in total, it shows that if there is a 1-percentage increase in the
average per capita income, the housing rental index increases by 0.25
percentage points. House is a capital asset in Iran so by increase in the average
per capita income, the demand for buying house rises and it will cause housing
price increases therefore housing rental increases as well.

In fact, the supply of housing must increase by more investment in the
housing construction so then the prices decrease. But the impact of investment
in housing construction in the model becomes so insignificant that can be
ignored. A good explanation is that an increase in investment in housing
construction and an increase in the exchange rate of Iranian Rial to U.S. Dollar
occurred at the same time. The last variable is the population, and the direct
and indirect and total impact of it on the housing rental index is equal to 1.17,
0.54 and 1.72 respectively. It means if there is a 1-percentage point increase
in the population the housing rental index increases by 1.72 percentage points.

5 Conclusion

There are some studies investigating the effect of housing costs on divorce.
However, the reverse effect has not been studied. Divorce rate is growing in
the developed countries and making changes in population structure that is
one of the important factor on the housing demand. We have applied a fixed
Panel Spatial Autocorrelation model using Iranian provinces data over the
period of 2006-2014. The results suggest that a 1% increase in the ration of
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divorce to population increases the housing rental index about 0.72 % directly
and 0.34 indirectly.

The findings also indicate that household size has a negative and
significant effect on housing rental index in Iran; as one percentage increase
in the household size reduces the housing rental index by 1.76 percentage.
Moreover, a one percentage increase in the population, and the natural growth
in population will increase the housing rental index by 1.72 and 0.05
percentage, respectively.

In general, the result indicates that there has been socio-cultural changes
that causes the demographic changes in Iran. The belief that a divorced woman
has to live with her family, is changing. This could be due to increasing
women’s financial independence. According to the World Bank data, female
labor force participation rate has increased from 9.83 percent in 1990 to
16.84 percent in 2017. Bisagni and Eckenrode, (1995) show that employment
has an important role after divorce for adjustment and psychological well-
being. So, divorce increases the number of households and the demand for
housing. As a result, the housing rental index increases.
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The housing market plays a significant role in the economies of countries, and as an asset
price channel, is considered as one of the main channels for monetary transmission
mechanism. Considering the structure of the country's economy and the characteristics of
housing as a capital commodity, the assessment of the impact of housing investment on
inflation is important. This research evaluates the impact of housing investment, as an
asset price channel, on inflation in Iran's economy by self-regression model with the
possibility of changing the regime of Markov (MS-VAR) and using seasonal data for the
period of 1369-1395. In general, it is concluded that the investment channel, as an asset
price channel, in the housing sector contributes to inflation in each period of recession
and boom, and increases inflation. Also, the channel does not affect the exchange rate
during the recession, but it leads to a devaluation of the national currency during the
boom.

Keywords: Monetary Transmission Mechanism, Business Cycles, Markov Switching
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1 Introduction

Based on empirical and theoretical studies on the relationship between
inflation and economic growth, efforts to introduce sustainable patterns for
the monetary policy have recently expanded through relevant channels. In this
regard, if policymakers apply a strategy, that brings inflation to its optimal
level, according to the characteristics of each economy, in a way that does not
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negatively affect other macroeconomic variables including saving and
investment, then this monetary policy will improve the economic welfare in
the society.

The high inflation rate has direct effect on household welfare so the price
stability has always been the main concern of monetary authorities. Inflation
will change the distribution of income on behalf of non-monetary assets and
exacerbate imbalances in the income distribution and causes the expansion of
injustice and social inequalities.

With the Great Recession in 2007, it became clear that assets price are an
important and primary indicator for the real economy and inflation. Taking
into account future expectations of assets price, it can provide useful
information on future changes in the economy, in particular future changes in
output and / or inflation (Stock & Watson, 2001; Forni et al., 2003; Gupta &
Hartley, 2013).

On the other hand, the monetary authority outlines monetary policy
through its monetary transmission mechanism which applies its policies,
therefore, the Central Bank has to be fully aware of the mechanisms of
monetary transmission for successful and on time implementation of its
policies, otherwise it will have difficulty in designing and implementing its
policies and may impose a lot of costs on the economy.

This issue is importance because Iran is an underdeveloped economy with
no sustainable growth and with less developed financial system and capital
market, which has made it vulnerable to internal and external shocks.
Although several studies have investigated the investment in the housing
sector as an asset price channel in different countries, most studies in the
framework of linear models have examined this issue in a way that the role of
variables is the same during business cycles, which is not a true concept.

The integration of nonlinear behaviors of economic agents and
macroeconomic factors is first introduced in the theoretical models proposed
by Bernanke and Gertler (1989), and Kiyotaki and Moore (1997). These
models include the costs of financial intermediation agencies (financial
constraints), state that when there is asymmetric information on financial
markets, the agents behave as if they are constrained financially. In addition,
financial constraints are more severe during periods of recession than boom.
Therefore, according to the degree of financial frictions during the business
cycles, it is imperative that applied policy will have dissimilar effects on the
economy over different stages of the business cycles.

The aim of the policymakers is usually achieving high economic growth
and low inflation. Numerous studies have focused on evaluating of asset price
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channel through the influence of production and inflation from housing
section investment. For example, Hong Kong monetary authorities (2008)
have found that housing investment has lower impact on economic growth,
but it has higher impact on inflation (Andres Espinosa Torres & Sanin
Restrepo, 2016).

When analyzing the asset price channel, for some reasons, there is a special
emphasis on housing investment. First, housing involves a large part of the net
wealth of the private sector in most economies. Secondly, unlike other
financial assets that are mostly owned by the top group of society, housing
ownership is distributed more evenly among households. Also, housing plays
an important role in lending. In total, the share of housing from GDP in Iran's
economy is estimated to be between 21% and 24%, which illustrates the
importance of this sector in the economy.

Since we use the housing rental index to enter into the housing price model,
and the housing rental index have always been up trend due to shocks of the
economy which are generally external shocks, while the purchase price of
housing is fluctuating and in some occasions (periods of recession) is
decreasing; therefore, the results of the analysis will not be reliable. On the
other hand, housing rental index and the purchase price of housing do not have
a fixed and positive correlation.

Also, in this article, it is assumed that monetary policy (housing prices) has
been transferred to the real section of the economy through asset price
channel, and this is an incentive to increase or decrease investment in times of
recession and boom. Therefore, in order to assess the effect of this channel on
inflation ( for the appropriateness of applying monetary policy), evaluation of
the effect of housing investment on Iran's economy is studied to determine
whether this channel is an important channel for implementing monetary
policies on Iran’s economy to reduce/control of inflation or not?

It needs to be explained that when monetary policy is implemented, asset
prices fluctuate with the degree of monetary shocks and may affect the
production and the general level of prices. Taylor (1995) state that there is a
strong empirical evidence of the fundamental effects of interest rates on
investment demand and consumer spending. Also, the factors affecting
investment are less or more similar for fixed investment in residential
buildings and planned investment on the inventory. Housing prices could
affect housing demand and, consequently, investment in residential buildings,
by affecting total demand and production and the general level.

It should be noted that in the research conducted by Milcheva and
Sebastian (2016), entitled “The Housing Market Channel of Monetary Policy
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Transmission in the Euro Area”, in two separate models, housing market
channel has been assessed, both through price and investment in this section,
and emphasized the importance of the housing investment role. It is explicitly
stated that previous studies have focused on housing prices, and the
investment in the housing sector can better justify fluctuations in the housing
market than the housing price.

The housing market is closely linked to the money market, and wherever
money is discussed, Friedman's viewpoint of inflation is also needed to be
discussed. Therefore, this study has evaluated the impact of housing
investment as an asset price channel on inflation during periods of recession
and boom in the Iranian economy, using a self-regression vector model with
the possibility of changing the Markov regimen (MS-VAR).

One of the reasons for the usefulness of the above model is the analysis
about cyclical behavior of the housing sector (Figure 1): "A look at the process
of issuing permits for construction over the past years suggests that after
provocation of market and rise in prices, construction license issuance
increases, but due to the time-consuming nature of the production of housing,
the market faces a surplus of demand, which ultimately results in a price
bubble. Most manufacturers, after seeing the rise in price and the appropriate
construction profit, inject their funds into the market (in the worst possible
time to start the investment).

Usually, one to two years after a leap, nominal prices remain constant. Due
to the time of construction, the projects made by the group during the recession
are exploited, and therefore the group does not mainly benefit from expected
profits. In fact, these constructors start their projects in a boom and sell in a
recession. A look at the process of issuing building permits suggests that major
manufacturers act in the same way. These people, with a massive supply of
housing during the recession, deepen the recession."'

This study is important due to several reasons: first, since most studies on
the influence of housing investment as asset price channel on inflation are
done by linear approach, therefore, according to new studies on the
asymmetric effects of housing investment on the economy, nonlinear methods
are more desirable. Second, it helps in identifying the effects of housing
investment as an asset price channel on inflation during recession and boom
periods. Thirdly, unlike the linear studies, the impulse response functions are
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individually determined for each regime to determine the effects of different
policies during recession and boom periods.
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Figure 1. Changes in housing prices in Tehran and changes in construction permits
between 1993 and 2014 (in percentage). Source: Azarmand (2017)

The above study has been compiled in six sections; after mentioning the
introduction to the research topic and its importance, the second part has
provided the theoretical basis concerning the role of the housing market in the
mechanism of monetary policy transfer and the background of the research.
In section 3, the pattern is explicitly addressed and in section 4, the basic
characteristics of the data are examined. In the fifth section, the experimental
results are presented through MS-VAR approach, and in the final section a
summary and a general conclusion has been presented.

2 Theoretical Background and Literature Review

Monetary policy transmission is the process that transmits the changes in the
key policy rates or money supply to a series of other changes in economic
variables such as market interest rates, asset prices, exchange rates, cash flow,
bank credit supply, private spending, consumption, and ultimately aims at
price, output and unemployment (Mankiw & Taylor, 2011). According to the
monetary policy rules, monetary policy is transmitted through monetary
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transmission channels to aggregate demand, the price of domestic goods and
imported goods, and ultimately to output and prices.

According to Mankiw and Taylor (2011) view, monetary transmission
channels are as follows: 1- Interest rate channel 2- Exchange rate channel 3-
Asset price channel 4- Credit channel.

Applying policies through monetary transmission mechanism especially
housing as asset price channel and through this channel to the economy is one
of the interesting issue for most of the policy makers. MacLennan et al. (2000),
argue that applying policies through direct channels (Keynes interest rate
channel) and indirect channel (credit channel) influence house prices.
According to direct effect or Keynes interest rate channel, a drop in policy
rates leads to lower interest rates, which leads to lower capital costs and
ultimately leads to higher housing demand and price. The indirect effects or
effects of the credit channel will be effective on the price and housing demand
through the bank lending channel and the balance sheet.

Due to the lending channel, banks take secured deposits during the
expansion of monetary policy. Therefore, the demand for uncertain deposits
is decreasing and, as a result, banks' lending capacity will be raised. The
monetary policy balance sheet channel stated that the decline in monetary
policy rates would increase net wealth, which would reduce the moral hazard
and adverse selection between borrowers and lenders, thus receiving
mortgages would be easier and ultimately would increase housing price. In
general, the existence of credit constraints also leads to asymmetry, so that
when in the boom period banking rates are high, bank can create credit
constraints, and as a result not to lend those who are not able to repay their
loan.

Hence, if contraction policy is applied, then interest rate increases and
subsequently credit constraint is created, which might have no effect on the
economy, but if expansionary policy is applied, because interest rates
decreases, it affects the economy. In addition, if the economy has a limitation
on the provision of loans and facilities by banks, this leads to asymmetric
effects of monetary shocks in business cycles. So that, in the recession
condition, creating limit for the loan will cause increase in market interest rate,
consequently, the borrowing amount in the economy will be declined.

Usually, changes in housing prices are transmitted through the wealth
channel to GDP. Thus, rising house prices increases the wealth of companies
and households, and will consequently affect consumption and output.
Elbourne (2007) using Structural Vector Auto Regression (SVAR) have found
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that contractionary monetary policy shock reduces house prices and
consequently from the housing channel affected consumption and output.

One of the major drawbacks of the above discussed studies is that the
mentioned studies have been carried out under a linear framework where in
real world, the behavior of economic agents change over the business cycles.
Asymmetric nature of the house prices to exogenous shocks can also be
explained by the theory of loss aversion, which originated from the prospect
theory, proposed by Kahneman and Tversky (1979), who argue that people
have an asymmetric attitude to gains and losses, and people obtain less utility
from gaining than losing.

Dobrynskaya (2008) have shown that real estate agents would decide not
to sell during bad market conditions because they are unwilling to recognize
capital losses. The precautionary price of the seller is higher than the expected
buyer price during a depression. Thus more time is needed to reduce the price
of housing, and to recover during recession. The impact of a decrease in policy
rate might have less effect on house prices during this period, compared to
normal times.

Many recent studies have found that the dynamics associated with different
periods of the economy are very useful in MS-VAR model, especially in
identifying structural changes in monetary transmission mechanism. Gonzalez
and Garcia (2006), state that there were significant structural changes in the
mechanism of monetary policy transition in Mexico in early 2001. Structural
changes indicate the low importance of the role of real exchange rate
fluctuations in the process of price formation and in the formation of
inflationary expectations and also the nominal interest rate has a lower role in
this regard.

Fujiwara (2003, 2006) uses regime dependent MS-VAR model and
impulse responses function for studying of changing in monetary affects in
1990s. Whether bond with zero coupon rate has had distorting effects on
macroeconomic dynamics on this period or not? The results indicate that
structural changes existed in the 1990s and the traditional interest rate channel
has not been active, so the role of expansionary monetary policy has been
limited.

Herwartz and Lutkepohl (2014) use the MS-VAR model to study U.S.
economics, taking into account oil price, output, inflation and short-term
interest rates to show that variations in the residual in the VAR model require
the identification of structural impacts. For example, they show how the
identification of statistical information about monetary policy should be
combined with economic constraints for identifying impulses of monetary
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policy from oil price impacts, to make meaningful interpretations of monetary
impulses.

Similarly, Hubrich and Tetlow (2015), use the five-variable MS-VAR
model for the US economy. Variables include private consumption
expenditure, consumer price index (CPI), Federal Reserve interest rate,
liquidity growth rate (M2), and financial stress index to indicate that changes
in variances and coefficients for the relationship between financial stress and
macroeconomics are needed.

2.1 Literature Review

After Hamilton's 1989 study of business cycles, Markov Switching approach
widely has been used by researchers. Early studies are related to Auto
Regression (AR) models. However, the recent models propose the Vector
Auto Regression Model (VAR) for solving simultaneous equations.

Most studies of housing as an asset price channel are related to the effects
of monetary policy on housing price which can be cited as follows:

Studies of Smets and Peersman (2001), Lo and Piger (2005) suggest that
monetary policy is much more active during the recession.

Comprehensive studies by Sims and Zha (2006) have been the foundation
to the American Economy for future macroeconomic research in business
cycles. They introduce the Markov-Chain Monte-Carlo (MCCM), a way to
solve MS-VAR model.

Using the Markov Switching Method, Dolado and Maria-Dolores (2006)
examine the asymmetric effects of monetary shocks during boom and
recession in Spain, and conclude that during 1977-1997, the effects of
monetary shocks on the growth of output were asymmetric during business
cycle.

Aragon and Portugal (2009), using monthly data from 1995 to 2006,
examine the asymmetric effects of monetary shocks on real economic activity
by Markov-Switching method in different periods, and conclude that in the
periods of recession and boom, monetary shocks on real variables of the
economy have asymmetric effect. Such that, firstly, during the boom period,
the effects of negative monetary shocks are more than the effects of positive
monetary shocks; secondly, during the recession, positive and negative
monetary shocks have the same effects on output; thirdly, there is no evidence
that any asymmetry exists between the effects of anti-cyclical monetary
policies.

Tan and Habibullah (2007), using time series information for ASEAN
countries, analyze the effects of monetary shocks in recession and boom
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periods by nonlinear Markov- switching Hamilton model. The results of the
study, while confirming the existence of two regimes of recession and boom,
show that the impact of monetary policies on output during the recession
periods is significantly higher in the studied countries than during the boom
periods.

Simo-Kegne et al. (2013), using two variable MS-VAR model, analyzed
monetary transmission mechanism through housing as an asset price channel
in South Africa in the bear and bull markets. The results indicate that
contractionary monetary shocks have greater impacts on the price of housing
at the time of the bear market than the bull market.

Tsai (2013) has used a threshold co-integration technique to examine
housing prices and money supply using seasonal data (1986-2011) in The
Great Britain. The results indicate the asymmetry between monetary policy
and housing price.

Milcheva and Sebastian paper in 2016, entitled “The Housing Market
Channel of Monetary Policy Transmission in the Euro Area”, use the vector
auto regression model in two separate models to evaluate the housing market
channels, including price and investment. Also, the importance of the
investment role in the housing sector is emphasized. It is explicitly stated that
although past studies have focused on housing prices, but the investment in
the housing sector relative to prices can better justify fluctuations in the
housing market.

Empirical studies about the structural changes in monetary transmission
mechanism include the studies of Christiano and Eichenbaum and Evans
(1999), regarding the use of SVAR model for estimating monetary
transmission mechanism. Some of the major studies in this area are found in
the studies of Bernanke and Mihov (1998), Christiano et al. (2005), and Smets
and Wouters (2002). However, studies on the asymmetric effects of the
monetary transmission mechanism on business cycles are relatively few.

Some studies on the asset price channel and inflation are as follows:

Stock and Watson (1998 and 1999), refer to the housing cycle behavior in
their research and suggest that housing as an asset price channel play an
important role in predicting the real sector of the economy and inflation.

Goodhart and Hofmann (1999), collect data on 12 OECD countries. They
find that the inflation survey of the housing sector play an important role in
predicting total inflation in the economy.

Stock and Watson (2001), use a VAR model to examine the predictive
power of assets price about inflation and output trend.
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Forni et al. (2003) and Gupta and Hartley (2013) state that considering
future expectations of asset prices, they can provide useful information on
future changes in the economy, especially future changes in production and/or
inflation.

Alavi Zerang (2002) has investigated the role of Housing Bank credits on
the housing market fluctuations. He divides the sources of cyclical
fluctuations in the housing market into two parts of the real business cycle and
the monetary business cycle. He analyzes the statistical data in two scenarios
of seasonal (1987-1998) and annual (1981-1998) by using VAR and Engle
Granger co-integration model. According to the results, in Iran, in the short
and medium term, fluctuations in banking credits and national income, and in
the long run, fluctuations in the price of wholesale materials of construction
have the largest share in creating the housing market fluctuations.

Jafari Samimi et al. (2007), study the effect of some macroeconomic
variables on the housing price index. In this research, seasonal data for the
years of 1313-1383 are used to estimate an Auto Regressive Distributed Lag
model. The results of his study have indicated that macroeconomic variables
such as household income per capita, money, inflation rate, stock price index
and etc. have good explanation for the behavior of the housing price index in
Iran.

Gholi-Zadeh and Kamyab (2008) have divided the factors influencing
housing price into micro factors and macro factors. The macro factors such as
monetary policies have more effects on housing price that their role in
changing housing price has been given enough attention. In this paper, the
effect of monetary policy on the housing price bubble in periods of boom and
recession has been explored. Based on this, the rental price ratio has been used
to calculate the price bubble in the market and to estimate the model using the
ARDL technique by seasonal data during the years 1371-85. Based on some
results, the pattern of formation of bubbles is different during the periods of
recession and boom, and the effective variables and their final effects on the
bubble are not the same. It can be concluded that in both periods the
expansionary monetary policy has caused the formation of a bubble. In the
recession period, asset price variables are more effective than the boom
period. In the boom period, the interest rate variable is the most important
variable affecting the housing bubble and the effect of liquidity growth during
the recession is stronger than the boom period.

Beheshti et al. (2010) study the housing market in the framework of
monetary transmission mechanism in Iran's economy. The results of SVAR
model show that expansionary monetary policy shock, through liquidity
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shock, have a significant effect on housing prices. The effect of liquidity shock
on housing prices stay stable for up to three years. Housing price explain for
about 20% of GDP changes; therefore, housing price is an important
intermediary in transferring monetary shocks to GDP fluctuations.

Moshiri and Vasheghani (2010) have examined credit, exchange rates,
asset prices and interest rates channels in Iran's economy. The results of the
study indicate that the effect of monetary shocks on output is not statistically
significant, but the reaction of inflation to monetary shocks is almost
simultaneous and significant. Due to the ineffectiveness of monetary shocks
on output, transmission channels also do not contribute to the transfer of
monetary shocks to the output, but they are effective in transferring the effects
of inflationary shocks.

3 Methodology

This study adopted the Markov regime-switching methodology which is
developed by Ehrmann et al. (2001, 2003). The reason for choosing this model
is because of the fact that the Markov Switching model is effective in detecting
changes, and is consistent with changing the regime. The use of this model
become very famous for determining asymmetries. This methodology is
initially proposed by Goldfield and Quandt (1973). Hamilton (1989) and
Krolzig (1997) have made important contributions by combining switching
models with vector auto regression model to develop a MS-VAR model which
is well structured to characterize macroeconomic fluctuations in the presence
of regime changes. Also, in examining monetary transmission mechanism, it
is possible to model during recession and boom periods by changing the
regime.

3.1 MSVAR Model

Using time series models is very common in the study of the dynamic behavior
of economic variables. Among these models, linear models such as Auto-
Regression (AR) and Moving Average (MA) and their combination (ARMA
models) are distinctive. Although these models have succeeded in many cases,
but they are not able to explain nonlinear behaviors and asymmetries.

Since the degree of asymmetric information and information stickiness in
different business periods varies according to the state of the economy, the use
of nonlinear models is necessary. MS-VAR model is one of the nonlinear
models used in this research.

This research has been based on the methodology, proposed by Ehrmann,
Ellison and Valla. (2001 & 2003). They use the regime-dependent impulse
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response functions to find out how the fundamental disturbances affected the
variables of the model that are dependent on different regimes. This model
combined Markov-Switching and identification in a two-stage procedure of
estimation and identification.

In the first step, an unrestricted model of MS-VAR is estimated, allowing
means, intercepts, autoregressive parameters, variances and covariance to
switch. Estimation of the Markov-Switching model use the expected
maximum likelihood technique of Hamilton (1990), because the recursive
nature of the likelihood, stemming from the hidden Markov chain, preclude
likelihood maximization with standard techniques. Second, they identify the
system by imposing restrictions on the parameter estimates to derive a
separate structural form for each regime, from which, it was possible to
compute the regime-dependent impulse response functions.

The general Markov-Switching Vector Auto Regression model may be
written as

Xlt 191 + B11Xt_1 + b + BP]_Xt_p + All’l‘t

X¢ =

Xmt Om + BimXe—q + -+ BPth—p + AmHt

St=1
n[
St = m

Where K endogenous variables Xi are explained by an intercept term vi, a
K-dimensional autoregressive matrix B of order p, and A, ;. In this general
specification, all parameters may switch between m different regimes; so there
is coefficient switching, and hence, nonlinear dynamics. The intercepts vI for
i=1,..., min equation (1) are simply the regime-weighted average of the means
of the residuals from the VAR. This specification has the advantage of
allowing the mean intercept to smoothly approach a new level after the
transition from one state to another. The p; is a K-dimensional vector of
normally distributed fundamental disturbances uncorrelated at all leads and
lags. The fundamental disturbances are pre multiplied by a regime-dependent
matrix (A;); so the variance-covariance matrix Y; of the residual (A;L;) also
will be dependent to the regimes.

we~N(0; Ik) (1)

¥ = E(AjefieA;) = AEE(nefi)A; = AjlgA; = AjA; ()
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In order to prevent biasing of results, a switching in the coefficient,
possibility of the variance switching is important. Therefore, variance and
parameter switching are rivals in explaining the data.

The description of the data-generation process is not sufficient by the
observational equation (1). Therefore, a model for the regime-generating
process is needed to allow inference about the creation of regimes from the
data. The specific feature of the Markov-Switching model is the assumption
that the unobservable realization of regime s; € {1, ..., m} is governed by a
discrete-time, discrete-state Markov stochastic process. The stochastic process
is defined by the transition probabilities (P;):

Pij = Pr(St+1 = let = l),Z]n:ll Pl] =1 Vilj € {1, ,m} (3)
Specifically, s; is assumed to follow an ergodic and irreducible m-state
Markov chain of order one with the transition matrix:

P11 P12z Pim
P21 P22 DPom

Pmi Pmz - Pmm

P= That pj, = 1 —pj; — =" Pjm-1 fori=l,...,m (4)

Given the possibilities of unobserved regimes, conditional on an available
data set, then regimes can be regenerated. For an ergodic Markov chain,
regime shifts are persistent if p;; # p;; for i # j and not permanent if p;; # 1
for all i. As shown by Ehrmann, Ellison and Valla (2003), regimes predicted
by the transmission matrix must be highly persistent in order to have useful
regime-dependent impulse functions.

In this study s; stands for recession and boom periods corresponding to
“high mean and low volatility of GDP growth rate” and “low mean and high
volatility of GDP growth rate” respectively.

{ 191 + B11Xt_1 + -+ Bplxt_p + Ai”‘t’ lfSt =1 (5)
t =

'Bm + Blth—l + -+ BPth—p + AmlJ.t, St = 2

3.2 Regime Dependent Impulse Response

One of the benefits of using MS-VAR model is regime-dependent Impulse
Response Functions which is used to determine cyclical variation in the
responses of variables to the particular shock. Equation (6) gives the
mathematical definition of it:

9

o EtXt+nlSt = St4n=i = Oin forh =0 (6)
k,t
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The regime-dependent impulse response functions illustrate the
relationship between endogenous variables and fundamental shocks between
each Markov switching regime. Where the expected change in the endogenous
variables X; at time t + h to a shock to the kth fundamental disturbance at time
t is conditional on regime i. A series of K-dimensional response vectors
(Oxi1..Okin) predict response of the endogenous variables. Estimation of
response vector is derived by combining the unrestricted parameter of the
reduced-form Markov-Switching vector auto regression B in equation (1) with
the estimate of the matrix A,.

4 Data and Preliminary Specification

The estimation period is both based on seasonal data from 1990 to 2016 and
on the year 2010. The macroeconomic variables for the estimations includes
growth domestic production without oil (gdp), investment in housing section
(real estate), oil income (oil), inflation and unofficial exchange rate of the US
dollar against the Iranian Rial (e;) that all variables are extracted from the
Central Bank database. The data of the real exchange rate (ex) is also
calculated as a logarithm according to the following equation:

ex =e;+pi — D¢ (7

Unofficial exchange rate of the US dollar against the Iranian Rial (e;), pt
is domestic consumer price and p{ is US consumer price index.

It should be explained that according to the studies conducted by Cushman
and Zha (1997) for Canada, Kim and Roubini (2000) for non G-7 countries
other than the United States and Afandi (2005) for Indonesia, oil shock has
been used in our study. Because, the above studies stated that monetary
authorities use a rule of thumb to respond to the news in the economy in their
policies, while it is important to take into account the dominant oil shock in
oil exporting countries.

On the other hand, according to the research of Azarmand (2017), in oil
country, the main factor driving the fluctuations in housing prices is oil
revenues. This feature has caused that in economy such as Iran economy,
which faces oil revenue shocks and the risk of Dutch disease, the housing
sector is a good place for speculating and increasing demand for investment
and also the scarcity of land exacerbates this issue. Because this commodity,
like other commodities, could not be imported, and the price could not be
controlled through the import. Due to the mechanism provided in Dutch
disease, tradable industries are in the process of bankruptcy, which in this case
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exacerbated the tendency to enter the housing sector radically. The reason for
this additional demand is that the opportunity to invest and earn profits by
entering the manufacturing sector and creating value added has declined.

Natural logarithm of all the time series have been used to eliminate
potential heteroscedasticity. The existence of unit root in variables also has
been conducted. Variables are all nonstationary except inflation that its first
difference is stationary (Table 1). So we use the first difference form of each
variable in estimation. Variables are seasonally adjusted by X-12-ARIMA
method.

We use Akaike Information (AIC), Hannan-Quinn (HQ) and the Schwarz
Bayesian (SB) Criteria to choose the lag order for the VAR model. The results
are reported in table 1.

Table 1

Result of Stationary by KPSS Test
Variable level First difference
Log of growth domestic production without oil  1.17 J2EHEE
inflation J21HEE s
Log of investment in real estate section 1.07 JO65*H*
Log of oil income 1.21 J18%**
Real exchange rate -1.09 /086***

*** indicates significance level at 1%, Source: authors’ calculations

5 Empirical Results

The LR test is used to ensure nonlinearity of the model. The statistical value
of this test is calculated from the maximum likelihood values of the two
competing models, a model with one regime (linear model) and the other with
two regimes (nonlinear model) and it have a chi-square distribution.

Table 2

LR Result
Value P-Value
773.13 0.0000

Source: Authors’ calculations

According to Table 2, the LR test statistic is larger than its critical value at
a significant level of 5%. Therefore, it could be concluded that instead of linear
models, it is better to use nonlinear one. Figure 2 depicts that the regimes are
classified into two groups.



138 Money and Economy, Vol. 12, No. 2, Spring 2017

Low-variance regime 1
1.00 1.00

0.75 + - 0.75
0.50 — - 0.50
025 + - 0.25
0.00 T T T T T T T T T T T T T 0.00

T
1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016

High-variance regime 2
1.00 1.00

0.75 o - 0.75
0.50 o I 0.50

025 — - 0.25

0.00 -y 7 7, = = 0.00
1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016

Figure 2. Recession and Boom Periods. Source: Authors’ calculations

The transition matrix:
_ [0.75 0.11]

0.25 0.89
shows that the persistence of the two regimes is very high. The probability of

the transition of the first regime, which is high growth and low volatility of
the GDP, have a transition probability of 0.75. The transition probability of
the second regime, which has low growth and high volatility, have a transition
probability of 0.89. Also, the probability of a transition from a recession to a
boom is equal to 0.11 and a probability of a transition from a boom to a
recession is 0.25.

5.1 Impulse Response Functions

The impulse response functions of the MS-VAR model in figure 3 are
presented over a 16-quarter horizon for the shocks of investment in housing
section on the other variables. The calculation of impulse response functions
for each regimes give us a more complete picture of the difference between
the two regimes. In Figure 3, the effect of the investment shock in the housing
section is conducted 1% in both regimes. In both regimes, the effect is almost
the same on inflation and caused an increase in inflation in both regimes to
about 0.33 percent. While the response of the exchange rate is insignificant in
regime 1, but it is effective in regime 2 and it causes appreciation in exchange
rate (depreciation of the Rial).
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Figure 3. Impulse response of the variables to the shocks of investment in housing
sector (inflation is dependent variable). Source: authors’ calculations

6 Summary and Conclusion

Housing, as one of the most important and basic human needs, has been
always played an important role in the economy of the countries, because
housing is indispensable and cannot be replaced. What distinguishes housing
from other essential goods such as food and clothing is the low variety of
alternative products. The Housing market in Iran's economy has always been
profitable for investors and speculators, due to excessive changes in oil
revenues that brings uncertainty and instability to the economies of oil
exporting countries, including Iran. Therefore, housing market has the
opportunity to increase speculation. Also, the easy investment of this sector to
other sectors, such as investment in agricultural, is another factor for
speculation in this sector.

In order to maintain the value of the property, the household and some
enterprises have always been trying to invest in this sector. As a result,
housing has a large share of household wealth in Iranian economy. It should
be explained that from the perspective of firms, the desire to invest in this
sector can be noted as valuable, because there is no proper validation system
in the money market, therefore, housing can be used as a collateral to receive
the credits.

This study adopted the Markov Regime-Switching methodology,
developed by Ehrmann et al. (2001, 2003) to assess the role of investment in
housing section on the inflation in Iran’s economy based on seasonal data
since 1990 to 2016 and the year 2010. First, LR test has been used to ensure
nonlinearity of the model.

As it is shown in Table 1, the LR test statistic is larger than its critical value
at a significant level of 5%. Therefore, it is concluded that instead of linear
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model, it is better to use nonlinear model. As shown in Figure 2, regimes are
classified into two groups. Regime 1 indicate expansionary period
corresponding to high mean and low volatility of GDP growth rate and regime
2 indicate recession period corresponding to low mean and high volatility of
GDP growth rate. Also, the matrix of transition probabilities indicate that the
stability of both regimes is high. The probability of the first regime transition,
which is high growth and low volatility, is 0.75 and transition of second
regime is 0.89. Also, transition from recession period to the boom is 0.11 and
in reverse is 0.25.

In order to accurately examine the effect of investment in the housing
sector as an asset price channel on inflation, the impulse response functions
are extracted. In Figure 3, the effect of investment shock is almost the same
and causes an increase in inflation in both regimes to about 0.33 percent.
While the response of the exchange rate is insignificant in regime 1, but it is
effective in regime 2 and it causes appreciation in exchange rate (depreciation
of Iranian Rial).

In general, it is concluded that if a policymaker wants to apply his policies
through this channel, then he should take into account the consequences of
increasing inflation and exchange rates. Also, according to the results, it is
recommended that the policymaker considers the impact of the policies on the
monetary and currency policy and since the housing sector's investment has
the same effects on inflation on both regimes, if the goal is to stabilize prices,
it is better to try to reduce exchange rate fluctuations.
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In the present study, the effect of concluding and executing monetary treaties as well as
membership of regional economic cooperation organizations (as a potential for using
regional currency) on mutual exports between Iran and its 50 major trading partners
during the period of 2000 to 2016 is investigated. The Generalized Commercial Gravity
Model and Ordinary Least Square (OLS) regression of panel data with fixed effects is
used. Countries' exports to each other is considered as dependent variable, and economic
weight (log ratio of countries” GDP based on the purchasing power parity to each other),
geographic distance between countries, real effective exchange rate and the degree of
openness of the economy are independent explanatory variables. In addition, monetary
treaties and the membership of the countries in the Asian Clearing Union, in the
Economic Cooperation Organization (ECO) and in the Organization of Islamic
Cooperation (OIC) are considered as dummy variables. The results show a positive and
significant relationship between monetary treaties and the volume of exports of countries
to each other. Also, the coefficients of dummy variables are significant and negative,
indicating the lack of potential for the use of regional common currency among 51
countries over the considered period.
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1 Introduction

The international economic and financial system of the twentieth century has
witnessed tremendous developments. The most significant developments in
money and currency economics were the collapse of the Bretton Woods
system in 1973, which turned the U.S. dollar into the only international
currency in the world trade. The extent to which the U.S. dollar was used, such
as medium of exchanges, exchange settlement tools, and store of value has
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increased. It also increased the countries’ economic dependence on the U.S.
dollar. However, the outbreak of the financial crises and the fluctuations of
the dollar value and gold value in international markets led many countries to
take alternative methods to increase trade exchanges.

The first method is the formation of a European Union and the introduction
of the Euro as the common currency of the European region. Since 2000, most
countries have moved towards economic convergence with the formation and
use of the regional economic cooperation organizations using the EU model.
Also they have created a Common Currency Unit to strengthen the economic
and trade relations and to cope with currency crises. Examples of such
regional cooperation organizations are the Economic Cooperation
Organization (ECO), the Organization of Islamic Cooperation (OIC), the
Organization for Economic Cooperation and Development (OECD), and the
Association of Southeast Asian Nations Plus Three (ASEAN + 3). In recent
years, they have made great efforts to bring about economic convergence and
to develop trade relations. In this research, the International Currency Union
theory of John Maynard Keynes (1944) is studied in contrast to three other
plans. The plan of globalization of the dollar introduced by Harry Dexter
White, the Regionalism theory of Jacob Weiner (1950) for the economic
convergence of countries, and the theory of Optimum Currency Area of
Robert Mundell (1962). Mundell’s theory provided the basis for the formation
of the euro as the common currency of the European Union.

The second method for countries to facilitate trade relations is to design
the trade settlement system using a common currency unit. This currency unit
is consisting of a basket of international currencies similar to Special Drawing
Right (SDR) and carrying out barter transactions. Calculating the currency
unit value is based on an international currency, such as the U.S. dollar or the
euro. The Asian Clearing Union has been one of these types of unions.

The third method is to use the capacities of one or more countries to
conclude various Bilateral Monetary Agreements, Multilateral Monetary
Agreements and Currency Swap Agreements, using the national currency of
two countries, or local currency, or even common currency. Among these
were Chiang Mai's innovative initiative from Japan, China, and South Korea
in 2000, which has led to an increase in the level of trade between the countries
of the East Asian region and the trade relations of this region with other parts
of the world.

The prerequisite to create a common currency is the design of a golden-
based or the World Currency-based settlement system. System such as the
trade settlement in the Asian Clearing Union based on a defined currency
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basket or a contract such as SDR are the examples. The settlement system can
also be based on the national currency of one of the countries of the region
with the high volume of transactions and more stability (such as China's Yuan
moving internationally). Or a Regional Common Currency is stablished with
a basket of currencies of the region with the highest levels of convergence and
a special settlement and payment system (such as the euro). The main
condition for the implementation of these treaties is the continuation of
political and economic convergence.

The Asian Clearing Union of India, Iran, Nepal, Pakistan, Sri Lanka,
Bangladesh, Bhutan, and Myanmar (formerly Burma) is one of the simplest
regional settlement arrangements. Its members settle their commercial
payments multilaterally through the commercial banks in their countries.

In recent years, the success of the euro made many countries to create
regional currency using the capacity of regional economic cooperation
organizations. The use of capacities of regional economic cooperation
organizations such as the ECO and OIC are studied in this paper.

ECO is a state-owned regional organization established in 1985 by Iran,
Pakistan and Turkey with the aim of promoting economic, technical and
cultural cooperation between member countries. ECO is in fact the successor
to the Regional Cooperation for Development (RCD), which existed from
1964 to 1979. RCD did nothing to achieve its goals of reducing tariffs and
cooperation with the Chambers of Commerce. In 1992, the ECO accepted
seven new member states, including Afghanistan, Azerbaijan, Kazakhstan,
Kyrgyzstan, Tajikistan, Turkmenistan and Uzbekistan, and currently the
number of member states has reached to 10 countries.

The Organization of Islamic Cooperation (OIC) is the second
intergovernmental organization after the United Nations, with members from
the four continents. It is the voice of the Islamic World and the guarantee for
the protection of the interests of the Muslim world. It promotes international
peace and coordination among people from all over the world. The 57 member
states based on their continents are as follows:

Asia: Azerbaijan, Uzbekistan, Afghanistan, Indonesia, Bangladesh,
Pakistan, Tajikistan, Turkmenistan, Kyrgyzstan, Kazakhstan, Maldives,
Malaysia

Middle East: Jordan, UAE, Iran, Bahrain, Syria, Iraq, Saudi Arabia,
Oman, Palestine, Qatar, Kuwait, Lebanon, Egypt, Yemen

Africa: Algeria, Uganda, Brunei, Benin, Burkina Faso, Togo, Tunisia,
Djibouti, Chad, Ivory Coast, Senegal, Sudan, Somalia, Sierra Leone,
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Cameroon, Comoros, Gabon, Gambia, Guinea, Guinea-Bissau, Libya, Mali,
Morocco, Mauritania, Mozambique, Niger, Nigeria

Europe: Albania, Turkey

Latin America: Suriname, Guyana

On the other hand, the outbreak of the financial crises and the fluctuations
of the dollar and gold value in international markets often pushed countries to
invent alternative tools to reduce dollar dependency and increase convergence.
The conclusion of various monetary treaties in the form of currency swap
contracts from the late 20th century, following the East Asian currency crisis,
are the most successful currency swap contracts.

Following the 1997 financial crisis in East Asia and the shortage of dollar
liquidity, their leaders in the form of the Manila Structural Group, introduced
multilateral currency swap contracts under the Chiang Mai Plan. The intention
was to deal with crises and mitigate financial damage caused by crises. Chiang
Mai's plan was launched by Japan, China, and South Korea in 2000 to reduce
the effects of global high-yielding money such as the dollar and the euro In
addition, various bilateral and multilateral monetary treaties in the East Asia
region have been signed and implemented. So far, there are 56 bilateral
monetary treaties signed between the 32 countries, and China is at the top.
(Figure 1)

Monetary treaties are used in the form of currency swap contracts using
national currencies as a substitute for the dollar. Currency swap is the
exchange of principle and interest in one currency for the same in another
currency. An exchange swap agreement requires that the principal amounts
(loans) be defined in different currencies; these are normally paid at the start
and end of the swap. The basic amounts (loan principle) are chosen to be
equivalent to each other when paid at the beginning of the contract. This
equation is defined according to the currency exchange rate of the relevant
currencies at the beginning of the contract. Under a swap deal (contract), one
party agrees to pay monthly, or annual payments on a specified currency for a
specific period, until the balance of the other party's debt that is incurred in
another currency, to be resolved. Also, the other side of the deal agrees to
implement the same operation. Therefore, according to theoretical literature,
currency swaps are conducted in three stages: The first step is to exchange of
a loan principal or currency asset in the form of two different currencies that
have usually same value on the exchange date. The second stage is the
exchange of predetermined interest on a fixed or variable basis. And the third
phase is the exchange of the principle of initial currency asset on maturity,
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which is an agreement between the two parties on the replacement of two cash
flows in the future.

The Agreement on the Swap Arrangement under the Chiang Mai Initiative (as of July 10, 2007)

Total: US$3billion
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Figure 1. The bilateral currency swap-financed trade settlement facility network
within the framework of Chiang Mai's innovative design. Source: Central Bank of
Japan

When the foreign exchange system of the parties follows pegged regime,
currency risk is minimized. If one or both parties follow the floating exchange
rate system, the risk coverage instruments for currency fluctuations in the
currency swap agreement should be taken into account. An exchange swap is
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possible whenever any of the payment flows that swap are of the same value,
regardless of whether those flows depend on or not on a fixed or fluctuating
interest rate. (Cooper, 1991, 1996, 2006). Based on this model, political
considerations and structural features including the business orientation of
countries, the size of the economy, the level of strategic participation and
international engagement, free trade agreements, the level of corruption, and
economic stability are influential on the decision to sign bilateral currency
swap contracts and bilateral monetary treaties. Based on this, models of
monetary treaties decision making are designed and presented. (Shin, 2014)

-, @ Activation of

[ BOK }<°u"e"°vs‘~ap>{ PBOC }

AT
0t ® KRW i @® BRM
HE E E W
1] pBoCs |: BOK's
3 ' Account | : Account
Notice ™} 1 @ 'Notice of
of RMB 1 I RMB loan @ RMB ® RMB
Repayment! 1 execution
Vv
Commercial |___ O Instrucion orPayment [ Corres Bank
Banks in Korea In China
1
@ Repayment 1 @ RMB loan ® RMB

Importer <.-_-‘?_'T£"_"I‘.’f_9.°f‘l's.---- Exporter
In Korea In China

Figure 2. The Conceptual Model of Financing Swap Contracts for China and South
Korea. Source: Central Bank of South Korea

An illustrative example of this monetary pattern is the China-South Korea
Currency Swap-Financed Facility Agreement after the 2008 US crisis. It was
presented in the form of a swap agreement in 2012, and as a result of currency
risk reduction, the volume of trade between the two countries has been
increased. These types of contracts were designed after the 2008 financial
crisis to reduce the effects of the global financial crisis. (Figure 2)
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Another type of monetary treaty is a bilateral or multilateral monetary
treaty that is similar to currency swap contracts. The trades between
counterparties takes place through Local Currency or Common Currency, but
at the end of the contract period, the balance of the account between two
countries will not be replaced. However, after settlement operations, the
balance of the account will be deposited with the counterparty as a reserve
asset. Storing the above value can be in the form of the opposite currency
(subject to the stability of the currency market), gold, or one of the world's
currencies. It can also be granted to the opposite country in the form of credit
lines with new conditions. The main condition for the implementation of these
treaties is the stability of the foreign exchange market and the implementation
of a sustainable exchange rate uniformity policy. In these treaties, the
settlement of transactions is carried out through the World’s Currency or a
Full Convertible Currency such as the dollar or the euro, a defined currency
basket, or a contract such as SDR or an invaluable asset such as gold.

The present study addresses the effect of concluding all kinds of monetary
treaties, as well as the membership of countries in the ACU, the ECO and the
OIC as potential for monetary and economic convergence. They use common
currency and form a monetary union as a means of facilitating the trade and
foreign exchange settlement between Iran and 50 major trading partners (as
shown in Figure 3).

This research investigates the effect of above factors on the level of trade
relations between the countries under study over the period of 2000-2016.
Using the generalized gravity model, the variables affecting exports, including
the gravity, repulsive variables of trade relations including the size of the
economy, the distance, and the dummy variables of the monetary treaty and
the membership in the Asian Clearing Union, ECO and OIC are measured
indicating the degree of monetary convergence.

2 Theoretical Foundations
After the presentation of the international currency theory by John Maynard
Keynes in 1944, the theory of regional economic convergence was introduced
by Jacob Weiner in 1950. In his article entitled "The Customs Union Issue",
he shows that the economic convergence between members will increase the
level of international trade and international investment among members of
the union by influencing issues such as geographic distance, and lower
shipping costs.

The economic and monetary unions that are economic integration of the
same economic policies at all levels with the common currency of the union
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members or the economic cooperation organization, are the highest and most
effective form of convergence. They ensure the integrity of the union
countries. The formation of the monetary union will bring benefits and costs,
which causes traders not to worry about unanticipated changes in exchange
rates and the risk of currency fluctuations. The monetary union, like all fixed
exchange rates systems, eliminates the risk of exchange rate fluctuations.
Economic convergence is defined as a variety of free trade or preferential
agreements and the elimination of customs barriers. It is also defined as
common market of free production and free production factors, customs
unions, and economic and monetary unions, which is the highest form of
economic convergence.

Research shows that effective components in the formation of economic
convergence at an initial level are geographical distance of the countries from
one another, the size of the economy, the population of the countries of the
region, and everything that creates a sense of identity between two or more
countries in a region. (Pirayandeh, 2016) Intermediate economic convergence
can take the form of a variety of free trade or preferential agreements, the
removal of customs barriers, the common market of free production and free
production factors, customs unions, economic unions and the similarity of
trade cycles between countries.

The formation of the monetary union and the use of the common currency
with the aim of facilitating the payment system and settlement of trade and
exchange are the highest level of economic convergence. The use of the
common currency as the inventive money is referred to the countries that trade
in the highest level of convergence in the region (such as the euro). The
common currency is completely different with a strictly pegged currency
regime, in which the currency of one or more countries of the region is
stabilized against a world currency such as the US dollar. (Arjmandi &
Mehrara, 2014)

The theory of the optimal monetary region introduced by Robert Mundell
in 1961 under the traditional model, or Mundell I (1961) and the extended
model of Mundell II (1977), has evolved by economists such as McKinnon
(1963), Kenen (1969), Frankel and Rose (2002), as well as Dobija (2018). It
is the formation of a common currency and a monetary union that economic
convergence at the primary and middle levels provide the potential for the
formation of a monetary union and the creation of a common currency region
(McKinnon, 2004).

An optimal monetary region is an inter-regional area that has an optimal
fit for the exchange rate structure. So economic convergence among the
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member states of the monetary union is of great importance. In the traditional
theory that Mundell introduced in 1961, the criteria such as the flexibility of
wages and prices, the high mobility of the factors of production, the degree of
openness of the economy, the high variety of production, the high
convergence of finance, the convergence of inflation rates, as well as the
political factors were considered as the most important variables of joining the
monetary unions.

In the modern theory of optimal monetary region, the benefits and costs of
the members of the optimal monetary region are also mentioned. The benefits
are met through macroeconomic stability, solving the problem of time
incompatibility, increasing trade, saving foreign currencies, and political
benefits. The costs associated with the accession of countries to monetary
unions also fall within the definition of losing monetary policy independence,
the similarity of shocks, coincidence in business cycles, the nature of shocks,
production expertise, the negative effect of fiscal policies, and loss of
independence of financial policy (Frankel and Rose, 2002). In general, it can
be said that the theory of an optimal monetary region is an approach to the
convergence of money (Dobija, 2018).

Also, with the emergence and contagion of the 2008 US financial crisis,
and the financial losses to some EU member states, as well as the weakening
of the euro against the US dollar, according to Mundell theory (1973),
different countries have moved towards economic convergence. Therefore, by
sharing the risk, replication of business cycles, rethinking trade practices with
each other and removing trade barriers in one region, they reduce the reliance
on US dollars and the euro on the way to creating a common regional currency
(Glick, 2017).

3 Research Background

Zara-Nejad et al. (2013), in the article entitled "The Study of the Effect of
Common Currency on Foreign Trade of Islamic Countries during the Period
of 1990-1991 based on the Theory of Optimal Monetary Region", study the
effect of common currency on 49 OIC member countries using the gravity
model. The results of this study show that common currency in the form of
gravity model is justifiable. The variables used in this model are the common
border, gross domestic product, exchange rate changes, trade unions, common
currency, and the distance between countries that explain the flow of trade
between OIC member states. So the gross domestic product, the common
border, the existence of trade unions and common currency have a positive
and significant effect. The exchange rate fluctuations and the distance between
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the country of origin and destination have a negative and significant effect on
the trade flow between the member states of the OIC.

Pirayandeh (2016), in his thesis entitled “The Feasibility Study of Creating
Economic Convergence between the Five Countries of Iran, China, India,
Russia and Turkey”, examines the effect of the formation of regional trade
arrangements between the countries of Iran, China, India, Russia and Turkey,
on the degree of mutual trade between these countries in the period of 2014-
2000. He uses the gravity model and fixed effects panel data. He introduces
the convergence agreement variable as an indicator consistent with the
concept of economic convergence. In this model, gross domestic product,
population and geographic distance of studied countries are considered as
independent variables, and the common border between countries is
considered as a dummy variable.

The results indicate that all coefficients are significant, and except for the
population coefficient of the importing country, all of them have the expected
sign. The trade arrangements have a positive effect on the trade volume of the
above countries. The researcher concludes that creating economic
convergence between countries of Iran, China, India, Russia and Turkey leads
to increased trade in these countries.

Rose and Stanley (2005), in a joint paper entitled "Multiple Regression
Analysis of the Effect of Common Currency on International Trade", with
reference to 34 articles on the effect of the monetary union on trade, consider
the basic model of trade gravity. In their model, natural logarithm of the
volume of trade between two countries i and j at time t is considered as a
dependent variable and a function of the log of the size of the economy and
the log of the distance. The variables used for the size of the economies are
GDP as an independent variable, trade restrictions between the two countries
as an explanatory variable and the membership of the two countries in the
regional union as a dummy variable. In this paper, the Meta- Regression
Analysis (MRA) model of fixed effects and random effects is estimated. In
particular, the estimation of "random effects" led to a 90 percent increase in
bilateral trade with 95 percent confidence. In most estimations of fixed effects
models, estimates of the impact of common currency on trade with a
coefficient of determination (R?) of 0.093 have a positive and significant
effect. In the case of the European Union, this coefficient has increased to
0.677 and represents a better fit of the model for European Union countries,
but it cannot be trusted due to heterogeneity and bias. The multi-dimensional
analysis strongly rejects the hypothesis that the common currency does not
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affect trade, to the extent that the monetary union increases bilateral trade
between 30% to 90%.

Glick and Rose (2002), in a paper titled "Does the Monetary Union Affect
Trade", analyze the effects of common currency on mutual trade of 230
countries between 1948 and 1997 using panel data. During this period, a
number of countries have left the monetary union or have joined the monetary
union. The dependent variables are the natural log of the mutual trade of
countries at time t. The natural log of the GDP of the countries, per capita
income, and geographical distance between countries are independent
variables. Common language, trade agreements, common borders and
common currency unit are used as dummy variables. The researcher has used
a fixed effects model to analyze the entrance and exit from the monetary
union. The results indicate that if a country moves out of the monetary union
or joins the monetary union, its trade volume will be double increased or
double decreased, respectively.

Gil-Pareja, Liorca-Vivero and Martinez-Serrano (2008) analyze the effect
of monetary treaties on trade flows using panel data of the 25 member
countries of the OECD. The Gravity Model with fixed effects and random
effects in the period of 1950-2004 is estimated. The model states that bilateral
trade flows depend directly on the size of the economies. The distance variable
will have a negative effect on trading flows between the countries of the group.
Independent variables are gross domestic product and distance. Dummy
variables include common language, common borders, and the membership
of countries in a regional trade agreement such as the Regional Trade
Agreement (RTA), and Monetary Agreement (MA), each of which will
somewhat reduce the cost of trading flows. The results indicate that the effect
of joining monetary treaties, in addition to curbing exchange rate fluctuations,
reduces the volume of trade between countries that have formed the monetary
union. Also, the selected currency used in trade interactions, can also be used
in the trade relations of the member states with other non-member countries
and internationally, and acquires features of the world currency. This
conclusion is valid for the euro as the currency unit of the European Union
and as a world currency.

Shin (2014), in an article titled "Facilitation Trade Settlements using
Exchange Swap between China and Korea" presents a conceptual model that
facilitate the settlement of currency exchanges between South Korea and
China. With the outbreak of 2008 financial crisis in the United States and its
international spread, most Emerging Market Economies (EMEs) found that
international crises that stem from the economic problems of some countries
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are increasingly shifting to their economies through international financial
markets. The root of this crisis is the dependence of countries in the US dollar.
In order to escape this undesirable cycle, most emerging markets, and
specifically China, put the use of national currencies in the trade system on
their agenda. In the meantime, the People’s Bank of China (PBOC) and the
Bank of Korea (BOK) have been discussing ways to use bilateral swaps of
South Korean’s Won and China’s Yuan for settling trade between the two
countries since 2009. In December 2012, a new monetary model was
introduced to help improve the trade settlement with national currencies based
on the “Korea-China currency swap-financed facility”.

Glick and Rose (2017), in their paper titled “Currency Unions and
Regional Trade Agreements between 20 European Countries”, examine the
effects of the formation of the European Monetary Union over the period from
1948 to 2013, using the Gravity Model and fixed effects panel data. The effect
of the formation of the monetary union and common currency of the European
Region (Euro) on trade have been investigated. The results show that the
countries of the region often pay more attention to exports, and 40% of trade
in this region is related to the mutual trade between the member states, while
the European Union holds more than 70%. In addition, there is a significant
difference in the volume of trade between the main countries of European
Union and the new countries of EU, especially after the 2008 financial crisis,
due to the impact of commercial agreements and common currency of former
and new members in the European Union.

4 Research Methodology

The monetary pattern of countries in trade exchanges is a function of a variety
of factors, including the exchange rate, the foreign exchange systems, the
economic conditions of each country and the trade relations governing the
countries. Among the variables that affect international trade, the foreign
exchange system of countries, whether Pegged Exchange Rate Regime or
Floating Exchange Rate Regime, the Real Exchange Rate (RER) or the Real
Effective Exchange Rate (REER) play a decisive role in this area. The
reduction of the exchange rate, in other words, the strengthening of the
national currency of the countries is increasing the imports of goods and
services, reducing exports and inflows of foreign capital to the country.
Conversely, the increase of the exchange rate, in other words, the weakening
of the national currency of the countries, is the factor for increasing exports of
goods and services, reducing imports of goods and services and the entry of
foreign capital into the country (Fahimi-Fard et al., 2016).
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Based on studies and information collected and the background to existing
studies on monetary treaties, monetary unions, the common currency, and the
level of economic and monetary convergence between countries has directly
affect trade in countries. In the present study, the generalized gravity model
of trade is estimated. In addition to trade gravity and trade repulsion, variables
including the size of the economy, the geographic distance, the effect of
monetary treaties and the membership of the countries in the economic
cooperative organizations as the potential for monetary union formation is also
used. After identifying 50 major trading partners of Iran, the export statistics
of these countries to each other are considered as a dependent variable.

The exports data of these countries between 2000 and 2016, according to
Chart 1, is extracted from the International Monetary Fund's Direction of
Trade Magazine (DOT). Then information about other variables including
GDP at fixed prices based on purchasing power parity (GDP_PPP), degree of
openness of the economy (Openness) by calculating the ratio of total exports
and imports to GDP of each country, extracted from the electronic publication
information of the International Financial Statistics of IMF (IFS). Country-
specific population information are extracted from the United Nations
Database. Real Effective Exchange Rate (REER) are extracted through the
World Bank Group database. Finally, the distance between countries are
collected and classified according to the Big Circle method, using data
published in the World Economic Knowledge and Research Center (CEPII)!
website. Considering the membership of Iran and other countries under study
in the Asian Clearing Union, ECO, and the OIC, their information are also
extracted from websites of the above organizations. There are 9 countries in
the Asian Clearing Union, 10 countries in ECO and 62 countries in OIC.
Dummy variables of ACUj;, ECOj; and OIC;; are used in a way that the
membership of both countries i and j at time t is considered with the number
2, membership of one of the countries i or j with the number 1 and the absence
of the two countries in each of the above organizations is considered zero in
the model.

Information on the types of monetary treaties and currency swap contracts
concluded between all countries of the world (including 254 bilateral
monetary treaties) during the period from 1990 to 2016 are extracted from the
countries’ central banks websites. And the dummy variable BMAj;; is created.
The values of this variable are indicated by 1 where a monetary treaty has been
concluded, and by zero when the monetary treaty between the two countries i

! http://www.cepii
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and j is not signed up or only negotiated. It should be noted that the monetary
treaties related to Iran with the countries examined during the period from
2000 to 2016 are still in the negotiation phase and are not effective.

In the research model, the export of countries to each other is considered
as the dependent variable. Economic weight is calculated as the log of the ratio
of GDP of countries based on purchasing power parity (GDP_PPP). This
variable is calculated based on the fixed price of the base year 2011, based on
the purchasing power parity of the countries. The geographic distance between
countries, as independent variables, Real Effective Exchange Rate (REER),
and degree of openness (Openness) as explanatory variables, Bilateral
Monetary Agreement (BMA), and the membership of the countries surveyed
in the ACU, the ECO and the OIC are considered as dummy variables. In order
to identify the major trade partners of Iran, the annual information on the
volume of annual exports and imports of Iran are extracted from the I.R.I
Customs Administration database (from 1991 to 2016) and the International
Financial Statistics of IMF.

Among the major trading partners of Iran, the 50 countries that have had
the most trade exchanges with Iran over the period of 2000-2017 are China,
the United Arab Emirates, Japan, India, Turkey, South Korea, Italy, Germany,
Iraq, France, the Netherlands, Taiwan, Spain, Switzerland, South Africa,
Singapore, Greece, Russia, United Kingdom, Belgium, Brazil, Austria,
Sweden, Malaysia, Philippines, Pakistan, Sri Lanka, Afghanistan, Saudi
Arabia, Oman, Indonesia, Thailand, Ukraine, Hong Kong, Romania,
Morocco, Kuwait, Canada, Kazakhstan, the United States of America,
Australia, Azerbaijan, Portugal, Armenia, Syria, Denmark, Turkmenistan,
Finland, Argentina, and Uzbekistan which are selected as the countries
surveyed (Figure 3).

The research model is developed based on the generalized gravity model
of trade and fixed effects panel data regression (OLS) over the period 2000 to
2016. Research data amounting to 41,700 observations, is extracted from
international sources and classified by Excel2013 software. The model is
estimated using the Eviews 9.0, and the outcomes are re-evaluated in order to
ensure results using the R10 software.

5 Presenting the Model

In the present paper, the trade gravity model is used based on the optimal
monetary region theory as well as theories of economic convergence at the
highest level between the member states of a regional organization. This
model has been designed to examine the impact of the most important factors
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of economic, commercial and financial attraction and repulsion. Factors such
as the size of the economy, the degree of openness of the economy as a factor
for trade facilitation and attracting capital, and types of monetary and trade
agreements are included. Over time, other factors, such as GDP per capita,
regional agreements, and monetary treaties, are added to the gravity model.

The innovation of this research is the use of bilateral monetary treaties
between countries as the most indicative of the willingness of countries to
engage in business and monetary cooperation. Also the capacity created by
the formation of the union and regional organizations that shows the highest
level of economic convergence between two or more countries, is an
innovative approach. The bilateral monetary treaty variable has not been used
in any of the previous studies, and in the study of Shin (2014) only the
conceptual model is presented. Meanwhile, more than 250 monetary treaties
have been concluded between countries under study, according to which the
use of the national currency of countries, the common currency among
countries (such as the euro) or the currency of one of the countries of the
region (such as China's Yuan) has played an important role in the trade
relations of countries. However, quantitative studies based on econometric
methods for the effect of this variable on trade between countries have not
been carried out.

Also, although different countries have formed a regional cooperation
organization due to regional interests such as common religion, common
border, common language or neighborhoods as well as monetary union, the
impact of these regional organizations on trade relations in several studies
have been carried out that are included in the studies of Zara-Nejad et al.
(2013). However, the innovation of the present research is that, assuming that
these regional organizations have the potential or capacity to use the common
currency, the impact of these organizations on trade between countries are
studied.

The introduction of dummy variables for the membership of the countries
in the Organization for Economic Cooperation and Development (OECD) of
the developed countries is presented in the study of Gil et al. (2008). However,
due to the difference in the degree of convergence, the results differ from the
present research. Also, according to Glick and Rose (2002), Rose and Stanley
(2005) and Glick and Rose (2017), European countries with a higher
convergence level have been creating monetary union and using a common
currency. So an optimal monetary region is considered for some of the
countries studied in the above research, which shows the effect of the
monetary convergence of a number of European countries on trade. From this
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point of view, there is similarity to Pirayandeh (2016) research, which deals
solely with the economic convergence between Iran and the four countries of
China, India, Russia, and Turkey.

Table 1

Variables of the model and their calculations

Variable Variable Defining How to calculate the variable
Symbol
TUT LT Natural log of export of country i to country
jinyeart
GDP_PPP Ln(GDP_PPP; Natural log (GDP based on the purchasing
/GDP_PPP,) power parity of country i to GDP based on
the purchasing power parity of country j in
year t)
DT LnDijt The natural log of the distance between
capitals of countries i and j with each other
REERIT LnREERj, LnREERj The natural log of the real effective
exchange rate of countries i and j in year t
REERJT LnOpennessi;, Natural log of the degree of openness of the
LnOpenness; economy (total exports and imports to gross
domestic product multiplying by 100 for
countries i and j in year t)
DUMMYBMA Dummy(BMA)i,jt Bilateral Monetary Agreement or Currency
Swap for countries i and j in year t
DUMMYACU Dummy(ACU)i,jt The membership of the countries i and j in
the Asian Clearing Union in year t
OPENNESSIT Dummy(OIC)i,jt Membership of countries i and j in the
Organization of Islamic Cooperation in year
t
OPENNESSJT Dummy(ECO)ji,jt Membership of the countries i and j in the

Economic Cooperation Organization in year
t

The capacity of the Asian Clearing Union and the Economic Cooperation
Organization and the Organization of Islamic Cooperation to form a monetary
union and to have an impact on trade, is the prerequisite for the formation of
a monetary union. The use of the common currency among the union member
states depends heavily on the level of economic and monetary convergence of
countries. But the current research answers this question that whether the
membership of the Asian Clearing Union, ECO and OIC, alone, leads to the
development of trade relations between the member states. It seeks to achieve
the quantitative effect of the above factors on exports between countries.
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In addition, the use of the real effective exchange rate shows the effect of
the exchange rate factor on exports of countries to each other.

These factors are shown as logarithmic equations using panel data based
on the Rose model (2005) and applying changes, it is designed as the
generalized gravity model based on following variables (Table 2):

Tije = Bo + B1Ln(GDPppp; /GDPppp ;) + B2D;je + B3 REER; +
B4REER;, + psOpenness;; + PsOpennessj; + f;dummy(BMA);j, +
Bsdummy(ACU) ;s + Bodummy(0IC);; + Brodummy(ECO);: + v, +

Eijt (D

6 Results

The analysis of the correlation of the variables is described in Tables 2 and 3,
which shows that high correlation between variables is not observed, but, there
is a slight correlation between the variables (Table 3)

Table 2
Correlation of Variables
DUMMY DUMMY DUMMY OPESNE REERIT DT GDP_ TUT Correlatio
ECO ACU BMA IT PPP n
GDP_PP
0.06 b
0.004 0.10 DT
-0.08 0.103 026  REERIT
OPENN
0.23 0.006 0.018 0.12 FSSIT
DUMM
0.0004 0.03 0.01 -0.001 0.15 VEMA
DUMM
-0.01 -0.09 0.07 -0.05 0.009 -0.02 VACU
DUMM
0.29 -0.02 -0.14 -0.08 -0.15 -0.01 022 VECO
DUMM
0.56 0.08 -0.03 -0.04 0.002 0.15 0.03 0.32 YOIC

Source: Researcher Findings

The correlation coefficient table is used to study the existence or non-
existence of collinearity between independent variables. However, since
correlation coefficients are only used to examine the collinearity, the Variance
Inflation Factor (VIF) criterion is used to identify multicollinearity. The
results from R software are as follows:
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Table 3

Correlation Coefficient Table Using Variance Inflation Factor
Variable VIF
GDP 1.019
Distance between Countries 1.054
REER 1.823
Degree of Openness of the Economy  1.121
Bilateral Monetary Agreement 1.004
Membership in ACU 1.135
Membership in OIC 1.508
Membership in ECO 1.668

Source: Researcher Findings

Since the VIF values are less than 5, there is no collinearity among the
variables. In this test, if the variance inflation factor is greater than the
numerical value of 5, then the collinearity is confirmed and, for better
estimation, the variable should be eliminated.

Table 4

Stationarity Tests (Reliability) of the Variables

Test /
Variable

Openness!

GDP ratio?

REER

Export

Test method /
Statistic and
probability

Statistic Prob.**

LLC Test

# of
Observations:
40800
Phillips
Perron (PP)
and  Fisher
Chi-Square
Method.

# of
Observations:
40800

-2420.63  0.0000

22588.7  0.0000

Statistic ~ Prob.**

-10.947  0.0000

9247.67  0.0000

Statistic Prob.**

-53.9958  0.0000

10606.6  0.0000

Statistic Prob.**

-51.1944  0.0000

8746.75  0.0000

1. The degree of openness of the economy.
2. Natural log of the ratio of GDP based on the purchasing power parity of the country i to GDP
based on the purchasing power parity of the country j.

3. Export of country i to country j
Source: Researcher Findings
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6.1 Unit Root Tests
Stationarity test or unit root test of variables is one of the prerequisites for
estimating an appropriate regression model. There are several methods for
analyzing the stationarity or non-stationarity of the data. In this study, Levin,
Lin-Chu method (LLC), Im, Pesaran-Shin W-Stat Method (IMP), Adjusted
Dickey Fuller Test (ADF), and the Phillips Perron (PP) and Fisher Chi-Square
Method, are used. The assumptions of this test are:
e Null Hypothesis: The existence of a unit root and non-stationarity
(HO: p=1)
e Alternative Hypothesis: The absence of a unit root and stationarity
(H1: p#£1)

If the results of these tests show the non-stationarity of time series data, the
problem can be solved using logarithmic or differential equation in the first or
second order. In this study, logarithmic method is used to eliminate the non-
stationary time series data. The results of unit root tests indicate that the null
hypothesis is rejected and the data is stationary. The variables are the log of
export of countries to each other, the natural log of ratio of GDP at constant
prices based on the purchasing power parity of the country i for year t to GDP
at constant prices based on the purchasing power parity of the country j in year
t, log of the real effective exchange rate and the log of the degree of openness
of the economy. Data on dummy variables are also stationary without the need
for log calculations or first or second order differentials. Given that the
probability of probing unit root tests in all above conditions is less than 0.05,
the assumption of statistical probability of the unit root of all the above
variables is rejected. Thus, the model is estimated without worrying about
stationarity (Table 5).

6.2 Fixed Effects Test
There are two general models of pooled data analysis and panel data analysis
that is identified with appropriate tests. In the case of pooled data, the
coefficients are the same for all cross-sections, which then is analyzed by a
pooled data method. In the second case, the coefficients are different for all
cross-sections, in which case the panel data method is selected. The F-Limer
test is used to identify two modes. The assumptions of this test are:
e Null Hypothesis (HO): No heterogeneity or individual differences:
Pooled Model: OLS
e Alternative Hypothesis (H1): Individual effects or heterogeneity in
the cross-sections: Fixed Effects
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If the hypothesis HO is accepted, it means that there is no individual effects
and cross-sections are not heterogeneous, and the use of the pooled regression
model (pooled data method) is statistically significant. But if the null
hypothesis is rejected, the panel data method is accepted and the research
hypotheses are tested using the panel data method. Since in this research the
probability of F-Limer test is less than 0.05, therefore, the null hypothesis is
rejected, and fixed effects model is suitable (Table 6).

Table 5

Fixed Effects Test
F-Limer Test  Statistic Probability (P-Value) Degree of Freedom Result
F-Statistic 26.633 0.0000 -16.418 Fixed Effects

Model
Chi-Square 424.245 0.0000 16 Fixed Effects
Model

Source: Researcher Findings

Table 6

Fixed Effects Model
Variable Coefficient Std. Error t-Statistic Prob.
C 18.63300 0.057083 326.4175 0.0000
GDP_PPP 0.020936 0.002484 8.428508 0.0000
DUT -0.523642 0.017949 -29.17347 0.0000
REERIT 0.014447 0.000540 26.73485 0.0000
REERIJT 0.010288 0.000537 19.15164 0.0000
OPENNESSIT 0.002059 0.000245 8.400977 0.0000
OPENNESSIJT 0.002202 0.000255 8.628516 0.0000
DUMMYBMA 3.241885 0.113929 28.45537 0.0000
DUMMYACU -0.125032 0.041212 3.033846- 0.0024
DUMMYECO -0.181888 0.040097 4.536234- 0.0000
DUMMYICO -1.681417 0.027628 60.85978- 0.0000
R-squared 0.2304 Akaike info criterion 5.0284
Adjusted R-squared  0.2299 Schwarz criterion 5.0340
Sum squared resid. 373190.4 Hannan-Quinn criterion 5.0302
F-Statistics 481.01 Durbin-Watson stat. 0.1217
Prob. F-Stat. 0.0000

Source: Researcher Findings

6.3 Hausman Test
The Hausman test is used to determine which method (the fixed effects or
random effects) is more suitable for estimation.

The assumptions of this test are:
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Null hypothesis (HO): There is no relationship between the disturbance
component and the explanatory variables and they are independent of each
other.

Alternative hypothesis (H1): There is a relation between the disturbance
component and the explanatory variables and they are not independent of each
other.

If H1 is accepted (HO is rejected), fixed effects method is used. Under null
hypothesis, the fixed effects and random effects are both compatible, but the
steady-state effects method is ineffective. In other words, the null hypothesis
states the suitability of the random effects model and the alternative
hypothesis states otherwise. According to the chi-square value of 316,648
obtained with a P-value of zero, the Hausman test is significant. Therefore,
the null hypothesis is rejected and it is a fixed effects model.

6.4 Fitness Test of the Fixed Effects Model

The most well-liked fitting statistic is the coefficient of determination (R2),
which is between zero and one. If the coefficient of determination is large and
close to one, the data model is well fitted, while if the low R2 is close to zero,
the model does not fit the data. In the table below, the value of the coefficient
of determination is 0.2304, which indicates that the model fits the data and is
acceptable. Additionally, the Adjusted R-squared value is 0.2299. The value
of the F statistic and the probability value for F statistics are 481.01 and 0.000,
which indicate that the model is significant, since the probability of this
statistic is less than 0.05 (Table 7).

Estimation of regression model: The fixed effects model of this research
1s estimated and the coefficients are obtained as follows:

THUT = 18.6329 + 0.0209364GDP_PPP - 0.5236DIJT + 0.01445REERIT +
0.01029REERJT + 0.00210PENNESSIT + 0.00220PENNESSIT +
3.2419DUMMYBMA - 0.1250DUMMYACU - 0.1819DUMMYECO -
1.6814DUMMYOIC

The results show that all the variables used in the model are stationary.
Also, based on the F-Limer test, panel data with fixed effects is used. Hausman
test results also show that a fixed effects model is significant, and based on
the fitting test, a fixed effects regression model is used. The coefficient of
determination (R2) of the model at 0.2304 represents a good fit of the fixed
effects model. Also, the F-value of 481.01 and the probability of 0.000,
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indicate that the model fits the data and is acceptable. Also, given the
probability of less than 5%, indicates that the model is significant in general.

7 Discussion

Over the past decades, many studies have been done on gravity models by
international economists and financial scholars. Among these studies, Andrew
Rose's studies track over the years 1998 and 2008 under titles of "One Money,
One Market: The Impact of Common Currency on Trade" (Rose, 2000),
"Common Currency in Action" (Rose, 2001), "The Impact of Common
Currency on International Trade" (Rose, 2002), and "Is the European
Monetary Union an Optimal Monetary Region?" (Rose, 2008), "The Effect of
the Common Currency on Trade and Income", Frankel and Rose (2002), and
"Effects of Monetary and Commercial Arrangements on Trade", Glick (2017).
They are all pursued in the present study, so that according to the theory of the
optimal monetary region of Robert Mundell and the theory of economic
convergence of Jacob Weiner, the effect of variables that has the potential for
economic convergence are examined. So, the highest level of convergence in
the form of using common currency or forming a monetary union, on cross-
industry trade between the studied countries are studied.

Therefore, the basis of model is the commercial gravity models provided
by Andrew Rose studies, and the models presented by Rose and others, in
particular the Rose and Wincoop model (2003), and the Standard Model of
Rose (2008), named Standard and Generalized Commercial Gravity Models.
By recognizing and applying the factors of gravity and repulsion affecting
economic convergence and trade relations of countries, these models are
developed and investigated.

In current research with the transformations of the commercial gravity
model, the membership effect of Iran and its major trading partners in the
Asian Clearing Union, ECO and OIC as potential for the use of the common
currency or the creation of a monetary union are examined. This potential is
presented in the form of three dummy variables in the model.

The results indicate that the coefficients of the above three variables are
significant, but the negative signs of the variables indicate that the
membership of the countries in the above three organizations has negative
relations with the exports of these countries to each other. In other words, the
potential for creating the common currency for the highest level of
convergence among these countries, has not been yet established. Therefore,
the hypothesis of using the common currency and the monetary union among
this group of countries is rejected.



168 Money and Economy, Vol. 12, No. 2, Spring 2017

On the other hand, in order to investigate other variables that influence the
mutual exports of the studied countries, the monetary treaties that have been
emphasized by most countries, especially East Asian countries, is investigated
in the model. According to previous researches on monetary cooperation in
East Asia by Rocomp (2014) and Shin (2014), titled "Facilitating Trade
Settlements using the Exchange Swap between China and South Korea", and
Gil-Pareja et al. (2008), titled "The Effects of Monetary Commitments on
Trade in the Countries of the Organization for Economic Cooperation and
Development" (OECD), as well as the model presented by Lin et al. (2016) in
their paper, titled “Monetary Treaties and Currency Swap Contracts of China”,
the dummy variables of monetary treaties between the countries are added to
the model.

In all previous studies, the factors of gross domestic product and GDP per
capita have positively correlated with trade. The geographic distance variable
used in the original study of Tin Bergen (1961) is expanded in the subsequent
researches into any factors that could affect commercial costs, such as
language, culture, and geographic borders, common national, religious, and
ethnic customs. In this study, only the geographic distance variable is
considered. To emphasize on the importance of the level of economic and
monetary convergence, common currency and monetary treaties variables are
also included as dummy variables. According to the results, the monetary
agreement between the countries has a significant coefficient of up to 3.242
which indicates that the conditions are suitable to use these tools to facilitate
mutual business relationships.

An important point about monetary treaties is the design of a payment
system and an appropriate settlement system for trading and foreign
exchanges between countries. According to the positive coefficients of the real
effective exchange rate of countries i and j, one unit increase in the real
effective exchange rate of the country i increases the amount of exports of
country i to j by 0.0145 units. Also one unit increase in the real effective
exchange rate of the country j in year t increases the country i's exports to
country j by 0.103 units. That means the export of country j in year t to country
i in year t is 0.0103 units. Therefore, the conclusion of a monetary treaty
between countries that have the least difference in the real effective exchange
rate, have a positive effect to a high degree of 3.242 units on trade.

According to the results, the coefficients of log variables of the GDP based
on the purchasing power parity of countries to each other, the real effective
exchange rate and the degree of openness of the economies are positive and
significant at the level of 0.05. Which indicate these factors have positive
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effects on increasing the volume of exports, which also helps the convergence
of these economies.

Also, the weak and negative correlation between the dummy variables for
the membership of Uzbekistan, Afghanistan, Turkmenistan, Turkey, Iran and
Pakistan in ECO with natural log of the ratio of GDP based on the purchasing
power parity is 0.01096. In addition, the real effective exchange rate of -
0.0875 and the degree of openness of the economy at -0.1481 represent the
weak level of economic convergence of these countries.

Also, the correlation between the dummy variables of membership in the
Asian Clearing Union (including Iran, Sri Lanka, India and Pakistan) and in
OIC (including Uzbekistan, Afghanistan, UAE, Indonesia, Iran, Azerbaijan,
Pakistan, Turkmenistan, Turkey, Syria, Iraq, Saudi Arabia, Oman, Kuwait,
Malaysia and Morocco) as the potential of using common currency and
creating a monetary union, with the natural log of the ratio of GDP based on
the purchasing power parity of countries to each other is 0.009 and -0.0333
respectively. And the OIC and ACU membership with the real effective
exchange rate of countries is 0.0748 and 0.0029 respectively. All are showing
a direct and positive correlation between the real effective exchange rate of
the countries and the membership in the Asian Clearing Union and the OIC.

The strengthening of the potential for using common currency and the
creation of a monetary union between the countries which are a member of
the Asian Clearing Union, ECO and OIC, requires the economic convergence.
The increase of the level of economic convergence to the point of using
common currency, have a positive effect on the mutual trade. Also the
negative coefficients of these variables are due to the lack of economic and
monetary convergence and the impossibility of using the common currency.

Although membership of economic cooperation organizations is effective
in shaping the process of economic convergence, the effect of monetary
treaties on the volume of trade is far greater than the effect of membership of
the countries in the regional organizations. However, the use of monetary
instruments in the form of bilateral or multilateral monetary treaties or
currency swap agreements requires less time to conclude a contract. By
facilitating the settlement of trade and foreign exchanges using national
currency or the common currency have positive effect on the level of trade
relations with other major trading partners.

The coefficients of the degree of openness of the economies also indicate
a direct and significant relationship between these variables and the mutual
exports of these countries. So that for one unit of increase in the openness of
the country i, exports from county i to country j increases by 0.002 unit, and a
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unit increase in the degree of openness of the country j, increases the export
of country j to i by 0.002 unit. This result implies the effectiveness of the
degree of openness of countries i and j on exports.

8 Conclusions and Policy Recommendations

The present paper answers the question of whether monetary treaties and
membership of countries in regional trade unions and organizations as
potential for the formation of a common currency, affect the export of
countries. Based on this, using the data of Iran and 50 major trading partners,
the research model is designed and estimated based on the generalized gravity
model using variables affecting the country's exports. Variables include GDP
based on the purchasing power parity, real effective exchange rate, distance
between countries, the degree of economic openness and dummy variables of
the bilateral monetary treaty, membership of the Asian Clearing Union,
membership of the Economic Cooperation Organization (ECO) and
membership of the Organization of Islamic Cooperation (OIC). Based on the
results, the impact of monetary treaties on trade is far greater than the impact
of membership of countries in regional cooperation organizations.

In addition, the capacity to enter into bilateral monetary treaty between Iran
and 50 major trading partners and the positive impact of these treaties on trade
is very high. The feasibility study for a monetary treaty starts from countries
with the highest levels of trade relations with Iran. Also, economic and
monetary convergence among countries under study, which is a member of
the Asian Clearing Union, ECO and OIC, can be created by designing a
foreign exchange and trade settlement system based on a common currency.

The design of this system is completed using one of the world's currencies,
the currency of one of the member countries that have the highest economic
strength and trade volume and the minimum currency fluctuations, or a basket
of currencies of countries that are members of the ACU, ECO and the OIC.
They must have the biggest economy, least fluctuations in exchange rates and
the highest degree of economy openness for positive impact on cross-trading
between them.
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Appendix
Annex 1
Membership of Countries in the Asian Clearing Union, ECO and OIC
No. Country Date of Date of Date of Membership
Membership in Membership in in OIC
Asian  Clearing ECO
Union
1 Austria
2 Armenia
3 Uzbekistan 1992 1995
4 Spain
5 Australia
6 Afghanistan 1992 1969
7 United Arab 1971
Emirates
8 Indonesia 1969
9 England
10 Ukraine
11 United States
of America
12 Italy
13 Iran 1974 1964 1969
14 Azerbaijan 1992 1991

15 Argentina
16 Germany
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17 Brazil

18 Belgium
19 Pakistan
20 Portugal

21 Thailand
22 Taiwan

23 Turkmenistan
24 Turkey

25 China

26 Denmark

27 Russia

28 Romania

29 Japan

30 Sri Lanka
31 Singapore

32 Syria

33 Sweden

34 Switzerland
35 Iraq

36 Saudi Arabia
37 Oman

38 France

39 Finland

40 Philippines
41 Kazakhstan

42 Canada

43 South Korea
44 Kuwait

45 Malaysia

46 Morocco

47 Netherlands
48 India

49 Hong Kong

50 Greece

1974 1964
1992
1964

1974

1974

1969

1992
1969

1970

1976
1969
1970

1969
1969
1969

Source: Researcher findings based on information extracted from the following resources:

1- www.asianclearingunion.org

2- www.eco.int
3- www.oic-oci.org
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The Basel Committee on Banking Supervision (BCBS), in response to the recent financial
crisis, has developed new stability rules aimed at preventing financial crises in the future.
This paper uses the new Liquidity Ratio (LCR) and attempts to determine the impact of
this ratio on the stability of banking system. The objective of the LCR is to promote the
short-term resilience of the liquidity risk profile of banks. It does this by ensuring that
banks have an adequate stock of unencumbered high-quality liquid assets. The LCR will
expand the banking sector’s ability to bear shocks arising from financial and economic
stress. We find that liquidity coverage ratio as a requirement in the regulation develops
bank stability. Specifically, banks with more liquidity coverage ratio are more stable. The
role of banking ownership is also pursued as another goal in the paper. According to the
results, there is the positive effect of the liquidity coverage ratio on stability in private
banks and there are the negative effects of the liquidity coverage ratio on stability in state
and specialist banks. We find that there is a difference between state banks and
specialized banks with private banks. The state and specialized bank have more liquidity
risk than private banks in Iran.
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1 Introduction

The introduction of the LCR as a regulatory standard is to expand the liquidity
of banks. Banks are encouraged to hold a higher stock of low-risk highly liquid
securities and a smaller quantity of short-term loans to financial institutions.
This might diminish the impact of monetary policy shocks. Regarding the
liability, one would expect that banks tend to depend less on the market and
deposits from financial institutions. LCR was announced as planned on 1
January 2015 by Basel committee; the minimum requirement were at 60% and
then this ratio was risen in equal annual steps to reach 100% on 1 January

2019.
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The classic financial intermediation literature has also required clarifying
the relationship between liquidity and stability (Diamond & Dybvig, 1983).
They determine that the maturity mismatch between assets and liabilities
creates unstable balance sheet and expose banks to the possibility of panic
bank runs (Acharya & Viswanathan, 2011; Demiroglu & James, 2011).

Liquidity transformation is the main role of banking system in the
economy. (Diamond & Dybvig, 1983), the effect of liquidity on bank stability
is not yet impeccable. Some studies find that liquidity makes banks less
vulnerable to individual shocks because they can meet any unanticipated large
extractions (Diamond & Rajan, 2005; Carletti et al., 2007). Then, higher asset
liquidity enables the sale of bank assets in crises and hence decreases the
motivation of banks to avoid crisis. (Wagner et al., 2007).

Schooner and Taylor (2010) indicate that the banking industry provides
long-term lending products while simultaneously guaranteeing the liquidity of
their liabilities to short-term depositors. However, the recent global financial
crisis (2007-2009) revealed banks’ funding instability and illiquidity due to
the maturity mismatch of assets and liabilities. Banks and other financial
intermediaries experienced this since they faced major losses on investments
in the U.S. sub-prime mortgage market. The impact of Basel III on the
financial stability of banks in less sophisticated banking sectors is unfamiliar.
Banks have limited access to refined financial risk-management tools such as
financial derivatives and may rely on traditional risk-management tools for
fund management.

This paper investigates the relationship between the liquidity coverage
ratio and stability. The organization of the paper is as follows:

Section 2 provides a review of the existing literature. Section 3 explains
the impacts that the liquidity requirements will have on the financial stability.
Section 4 provides a detailed description of the variables that affect the
analysis of the liquidity coverage ratio including stability measures, bank-
specific and country-specific variables. The final Section surveys the
empirical methodology and key findings of this study and provides concluding
remarks.

2 Literature Review

Basel committee focuses on the liquidity requirement because the main reason
of past crises in financial markets was the liquidity and lack of liquidity
coverage. Consistent with the Committee’s capital adequacy standards,
national authorities need higher minimum levels of liquidity. This committee
should be aware that the minimum ratio could have influence on stability.
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Supervisors direct those additional levels of liquidity to be held if they believe
the LCR does not adequately reflect the liquidity risks of banks.

The Committee rests that the liquid requirement is an essential component
of the reforms of banking system. This could help to achieve the stability of
banking system. The committee has been cognizant of the implications of the
standard for financial markets, credit extension, and economic growth. (Basel
111, 2013)

Admati et al., (2011) study the adoption of Basel III that decreases credit
availability and therefore decrease economic growth. Allen et al., (2012) show
that the requirements of Basel III might affect the credit resource in the
economy .

Hong et al., (2014) investigate the impact of liquidity risk measures using
the Net Stable Funding Ratio (NSFR) and liquidity coverage ratio using panel
data from US banks for the period of 2001 to 2011. The results show that
liquidity risk is a predictor of bank failure and point out new liquidity
requirements under the Basel III .

Yan et al., (2012) investigate the impact of tighter capital regulations and
liquidity requirements under the Basel I1I on a sample UK banks for the period
of 1997 to 2010. This survey shows that the higher regulatory of capital
requirements not only reduces the probability of a banking crisis but also
reduces the economic loss from a banking crisis.

King (2013) studies the impact of the new NSFR requirement on earning
ability of banks by using a sample of banks and shows that banks could not
achieve the minimum NSFR requirements at the end of the 2009. In that year
crisis, a possible response from the banking sector might include shrinkage of
the balance sheet.

Jiraporn et al. (2014) survey the relationship between the NSFR and risk-
taking behavior of banks by using a sample of banks from East Asian countries
for the period of 2005-2009. The findings show an inverse relationship
between the intensity of capital regulation and risk-taking by banks using Z-
score as a proxy for risk-taking .

Hartlage (2012) indicates that Liquidity Coverage Ratio is a highly
disparate treatment of retail and wholesale funding that may instead
undermine financial stability by increasing the competition for the types of
funding under the rule. This study shows the Republic of Korea's experience
with its post-crisis liquidity regulation that prescriptive rules can create market
distortions. Implementing Liquidity Coverage Ratio could be helpful to
achieve more stable debt and support maturity transformation.
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Ratnovski (2013) creates a model in which banks can manage liquidity
risk. Higher liquidity buffers protect banks against small liquidity shocks and
greater transparency guards against large liquidity shocks. The government
can impose effective and verifiable liquidity buffers, but cannot impose
transparency. Thus, government liquidity regulation results in reduced
amounts of active liquidity management. Banks hold high liquidity buffers by
law but reduce their costly transparency efforts.

There is a substantial literature on the impact of state ownership of banks
on banking performance and stability. Some studies such as La Porta, Lopez-
de-Silanes and Shleifer, (2002) investigate that ownership of banking is
associated with bank efficiency and financial stability. State bank ownership
leads to lower economic growth and consequently instability (La Porta,
Lopez-de-Silanes, & Shleifer, 2002; Caprio & Martinez Peria, 2002).
Lehmann and Weigand (2000) explore that ownership negatively affects
profitability. Demsetz and Villalonga (2001) do not find a significant
relationship between ownership structure and performance. Welch (2003)
such as Demsetz and Villalonga (2001), show that there is a relationship
between ownership structure and the performance of banking and find that
ownership significantly influences performance.

Dinc (2005) shows that state bank lending increases their credit risk.
Micco, Panizza, and Yanez (2007) report that state-owned banks located in
developing countries tend to have lower profitability and higher costs than
their private counterparts. Cornett et al. (2010) show that state-owned banks
in 16 Asian countries face less profitably and greater credit risk than privately-
owned banks. Berger et al. (2005) find that the profit of state-owned decrease.
Lin and Zhang (2009) focus on the size of banks and analyze the “Big Four”
state-owned commercial banks in China and indicate that less profitable, less
efficient, and worse asset quality could affect stability.

3 Liquidity Coverage Ratio and Stability

Banks create liquidity as maturity transformation, also known as time
intermediation. In other words, they take demand deposits and other short-
term funds and lend them in the form of longer maturity. (Elliott, 2014)
Maturity transformation is useful as it provides the liquidity and banks as the
main intermediators create liquidity. In particular, deposits are “sticky”.
Demand deposits can theoretically all be remote in a single day. Therefore,
banks can create liquidity by a mismatch. Attention is drawn to the fact that a
banking crisis may also arise. This is the classic “bank run” that has destroyed
many banks over the centuries. The LCR emphasizes that banks hold high-
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quality liquid assets to meet liquidity needs over a 30-day time horizon under
an acute liquidity stress scenario to reduce the banking crisis and improve the
stability in banking systems .

The LCR requires internationally focus on a stock of HQLA and total net
cash outflows over the stress period, this formula summarized in the
following:

stock of HQLA
Total net cash outflows over the next 30 calendar days

= 100%

However, the minimum of HQLA could change during periods of stress
and bankers and policymakers are expected to provide guidance on the
usability of HQLA according to circumstances.

The LCR is thus a constraint for short-run liquidity risk that a bank is
allowed to hold. This ratio is supposed to be the short-term liquidity risk by
confirming that it has adequate high-quality liquid assets to continue a
significant stress scenario lasting for one month. (Basel III, 2010)

The LCR builds on traditional liquidity “coverage ratio” methods used by
banks to assess exposure to conditional liquidity events. The total net cash
outflows are to be calculated for 30 calendar days into the future. The standard
of Basel III focuses on the value of ratio which should not be lower than 100%
(the stock of HQLA should at least be equal to total net cash outflows) on an
ongoing basis because the stock of HQLA is intended to aid as a protection
against the potential liquidity stress.

Supervisors should permit for discriminated responses to a reported LCR
below 100% and should measure a number of firm- and market-specific
factors in determining the appropriate response as well as other considerations
related to both domestic and global frameworks and conditions. The reason(s)
that the LCR fell below 100% is that the stock of HQLA has inability to roll
over funding or large unexpected draws are contingent obligations.
Supervisors should have a range of implements to address an LCR below
100%. Banks may use their stock of HQLA in both idiosyncratic and systemic
stress events, although the supervisory responses may vary between the two.
Enhanced reporting to supervisors should be commensurate with the duration
of the shortfall.

Then, they calculate the ratio of liquidity according to the Basel III and
attempt to investigate the relationship between liquidity and stability.

Iran’s banking system will need to strengthen the system-wide approach to
supervision. It is important to know that the transfer of this system to
institutional level supervision is to make the total financial system more
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resilient. Focusing on resources in this way can help to make the regulatory,
supervisory and risk management infrastructure in a financial market. The
Central Bank of Iran as a regulator could be the establishment of a capital
framework that promotes strong buffers in banks in bad times. This regulator
for the regulation and supervision of banks could assess banks to comply with
the global underwriting standards and to address imbalances in risk controls
and business growth of banks. The regulator could assess the gaps in
regulations and ways to fix them to strengthen a system-wide approach for
supervision. Establishing robust links between the objectives of Central
Bank’s liquidity operations and liquidity regulation and supervision is an
approach to strengthen system-wide supervision.

Controlling shareholders’ ownership can have consequences for bank
profitability that accrue to both controlling and non-controlling owners and
this effect is determined by the levels of ownership concentration in Iranian
banks. Therefore, this paper investigates the case of Iran to examine the
influence of different levels of ownership on bank stability and focuses only
on banks because they have a main role as the financial intermediation in
Iran’s banking system.

Shareholders’ ownership can impose greater monitoring on management
and compel managers to make decisions that increase overall shareholder
value for all, thereby benefiting all shareholders including minority
shareholders, which improves the performance and profitability.

Considering the ownership in banking system that increases incentives to
maximize benefits for adjusting shareholders at the expense of non-controlling
shareholders. Adjusting shareholders will pursue private benefits of control or
transfer of assets/profits, which in turn would hurt non-controlling
shareholders through the resulting reduction in firm profit and firm value
(Jensen & Meckling, 1976)

In Iran, banks have funds that can be provided with loans and facilities,
relying on absorbed resources. Therefore, the sustainability of the banks'
resources in the balance sheet requires the allocation of it in the form of
facilities. By categorizing banks to private, state, private and specialized
banks, it can be well demonstrated that, on average, private banks with high
returns have a suitable share of the facility, and balancing debt to the Central
Bank.

Specialized banks, which have attracted lower deposits, have been
providing their facilities from the Central Bank. In state-owned banks, the
balance sheet structure is aimed at attracting more deposits and relying less on
equity of bank resources. Specialized banks with a minimum deposit and
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financing, are financed through the Central Bank and shareholders have a
nearly different capital structure from other banks.
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Figure 1. Liquidity Coverage Ratio in Iranian Banking (2014). Source: Research
Findings. Data Source: Central Bank of Iran.

Private banks, often attracts resources by attracting short-term and long-
term deposits. One of the private banks has the highest rate of attracting
resources among private banks and has the highest rate of sustainable
financing in this group in 2014.

There is a positive correlation between the ratio of stable financing and
liquidity coverage ratio in Iran’s banking system, and according to the
following diagram, with the possibility of more liquidity coverage in the short
run, banks can have a long-term financing ratio based on sustainable

financing. The correlation between these two indicators is positive at 0.28%
in 2014.
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Figure 2. The correlation between Liquidity Coverage Ratio and Net Stable Funding
Ratio in Iran’s Banking System. Source: Research Findings. Data Source: Central
Bank of Iran.

4 Variables and Empirical Model

This paper surveys the relations between the liquidity coverage ratio and
stability with a focus on ownership. Financial data for the Iranian banks
obtained from the Database of the Central Bank of Iran. This model estimates
panel data for 25 banks (private and state-owned banks) in Iran’s banking
system. In our study, the data includes active banks in Iran’s banking system
over the period of 2005-2016.

The estimation method that is used is a dynamic system— GMM estimator
due to the Arellano and Bond. In fact, because “equilibrium” may not be
achieved in each time period, the lagged dependent variable is added to the
regression.

Dynamic relations are modeled by the presence of interrupted dependent
variables among explanatory variables. GLS estimator will be biased by an
assumption of random effects for dynamic pooling data. Arellano and Bond
proposed a process from a generalized method of moments in 1991 that was
more efficient than previous estimators. Generalized Method of Moments for
dynamic panel models that have been developed by Arellano and Bond, and
Arellano and Boyer are used to estimate the model. Tools matrix is applied to
eliminate the correlation of interrupted variables and explanatory variables. In
this method, Arellano and Bond represent two-step GMM estimator.

The independent variable is banking stability in Iran’s banking system. A
static framework is used in the following econometric model:
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z — score(i,t) = al.z — score(i,t — 1) + p1.LCR(j, t) +
B1 Depositratio(i, t) + :-- + y1.Inflation(t) + §1. ROE(, t) +
01. Capital ratio(i, t) + nl.size(i,t) + (i, t) @)

This paper uses the Z-score as a tool for the assessment of banks insolvency
risk and financial stability based on empirical literature. Z —score is the sum
of E (ROA) and CAR and then this sum divided by 6 (ROA). E (ROA) is the
expected return on bank assets, CAR is equity capital to asset ratio and o
(ROA) is the volatility of return-on-assets, subscripts i and t refer to bank and
time respectively. The studies such as Laeven & Levine, (2009); Schaeck and
Cihak, (2012) use this ratio for measuring stability in banking system. Then,
we used the log (z-score) as the dependent variable.

The main variable used in this model is the Liquidity Coverage Ratio. This
ratio is defined as Basel III regulations. In the LCR ratio, The HQLA includes
cash, high-quality securities, and government debt. One would expect that
banks with more HQLA are more liquid, therefore, be able to easily equalize
monetary policy shocks through selling their liquid assets. This ratio includes
all estimated outflows minus the expected inflows of money during one
month. The term outflows in the Basel Committee’s means stable as opposed
to unsteady deposit financing and off-balance sheet activities. The Inflows
compound different sources of revenues within the 30-days horizon. To
examine the effect of bank ownership characteristics, we include OWN, a
vector of dummy variables for state, private and privatized and specialist
banks in Iran’s banking system. The structure of ownership has important
effect on stability in banking system. Dummy variable equal to 1 if the banks
are private banks (D1) and O otherwise. When multiplied by LCR, these
variables reveal the differences among ownership structures in terms of their
effect on stability. Then, there is the effect of four bank type (D1, D2, D3, D4)
on stability. Stability is also influenced by ownership structure. Conflicts of
interests between managers and shareholders are related to the role of
ownership structures. (Fama & Jensen, 1983; Jensen, 1988). The type and
ownership of banks could change the behavior of the bank that makes effort
exerted by large shareholder to increase.

Deposit Ratio (i, t) indicates the ratio of deposits to total liabilities of bank
iin the year t. This paper uses X(i, t), variable that consists of capital ratio and
return on asset and size of banks.

In this model, bank-specific variables are used such as the size of the banks.
The size of banks significantly influence bank stability. In addition, Schwerter
(2011) suggests that the ‘too big to fail” phenomenon provides an incentive to
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larger banks to engage in excessive risk-taking activities. We measure SIZEit
as the natural logarithm of total assets.

Bank profitability has one of the most important effects on bank stability.
Financial institutions with strong operational profitability are more stable.
Based on King, 2013; Jiraporn et al., 2014; Hong, 2014 studies, we use the
ratio of total equity as a measure of profitability.

If higher capital requirements are forced, competitive pressures will
constrain banks resulting in competition for loans, deposits and even the
sources of equity and debt investments. This competition will lead to higher
costs of doing business, resulting in instability. Based on the above argument
we anticipate positive (negative) coefficient of regulatory capital with the
stability of banks. We employ the ratio of total regulatory capital to risk-
weighted assets as a proxy for regulatory capital.

The economic outlook of a country can greatly impact the stability of its
financial institutions. The empirical literature (St. Clair, 2004; Shu, 2002) has
linked GDP growth with bank performance and stability. Borio and Lowe
(2002) find that low and stable inflation promotes financial stability.

Descriptive statistics for the variables are displayed in Table (1).

Table 1
Summary Statistics
Variable Mean Median Std. Deviation
Z score 1.25 1.27 0.359
Deposit ratio 52.55 53.97 13.73
Liquidity coverage ratio 66.78 31.16 164.45
Capital ratio 0.47 0.054 2.49
Size of bank 5.008 5.04 0.796
Return on Equity 1.25 0.66 1.97
Inflation 20.76 21.5 7.37

Source: Research Findings.

The average of z-score in the sample is around one percent. The share of
deposit in total asset is 52 percent.

Before estimating the model, it is necessary to test unit root of all applied
variables in estimations, because unit root variables create quasi-regression
problem for both time series data and panel data. Therefore, Levin, Lin, and
Chu test, Im, Pesaran, Shin W-stat test and Fisher test and Hadri stat are used
to study common unit root of variables. Results are represented in a Table (2).
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Table 2
Results of Common Unit Root Test Related to Variables
Variable Levin, Im,Pesaran ADF — PP- Fisher Hadri
Lin, Chu ,Shin W-stat  Fisher Chi Chi_square Stat
t. square
Liquidity -27.21 -5.3 76.58 66.7 5.104
coverage ratio  (0.000) (0.000) (0.0002) (0.0027) (0.000)
capital ratio 9.63 -0.332 65.779 152.114 50.13
(0.000) (0.037) (0.066) (0.000) (0.000)
Size -37.54 -2.53 88.05 116.92 12.48
(0.000) (0.0057) (0.0007) (0.000) (0.000)
Roe -14.64 -1.34 84.74 143.88 8.35
(0.000) (0.088) (0.0016 (0.000) (0.000)
Deposit ratio  -17.85 -4.214 104.481 198.43 7.746
(0.000) (0.000) (0.000) (0.000) (0.000)
Z-score -13.78 -1.2 57.49 40.55 7.39
(0.000) (0.0014) (0.0008) (0.000) (0.000)
Inflation -33.36 -1.54 90.6 53.73 51.85
(0.000) (0.063) (0.0004) (0.033) (0.000)

Source: Research Findings.

One of the advantages and applications of pooled data is the better
understanding of dynamics. Dynamic relations are modeled by the presence
of interrupted dependent variables among explanatory variables. Arellano and
Bond proposed a process from a Generalized Method of Moments in 1991 that
was more efficient than previous estimators. Generalized Method of Moments
for dynamic panel models that have been developed by Arellano and Bond,
and Arellano and Boyer are used to estimate the above model. Tools matrix is
applied to eliminate the correlation of interrupted variable and other
explanatory variables. In this method, Arellano and Bond represented two-
step GMM estimator. The validity of tools matrix in this estimation is
examined by Sargan test. The null hypothesis indicates non-correlation of
tools with disturbing elements. Amount of probability of Sargan test's statistic
is calculated as shown in Table (3). The null hypothesis indicates that the non-
correlation of tools with disturbing elements could not be rejected. Therefore,
we conclude that the applied tools for estimation have validity.

Table (3) presents the results of estimating equation (1). For all banks in
the Iran’s banking system, the coefficient of the lag of z-score is significant .

Regarding the coefficient of lagged z score, the result shows a point
estimate of near 0.5 (significant at the 1% level) which shows that the dynamic
model is suitable in explaining a structure of z-score.
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Table 3
Results of Estimation Effect of Liquidity Coverage Ratio on Stability
Banking
Independent Estimationl Estimation2 Estimation3 Estimation4
Variable
Z score(-1) 0. 5478 0.4742 0.5211 0.584
(21.75) (21.3) (20.19) (14.4)
LCR 0.001186 0.001022 0.00189 0.001528
(4.09) (7.07) (7.69) (2.47)
Deposit ratio - 0.1219 0.0538 ---
(9.53) (6.59)
capital ratio - 0.1918 0.1619 -
4.51) (5.78)
Roe 0.2605 0.434 0.538 0.242
(3.33) (8.39) (1.87) (1.86)
Size -0.0995 - - 0.013
(-3.94) (2.01)
Inflation --- -—- -0.0031 -0.00353
(-13.31) (-2.93)
Size *LCR --- --- --- -0.000368
(-2.51)
J-static:  Sargan- 25.5 23.62 21.67 25.6
Test (0.37) (0.367) (0.42) (0.32)
(prob.)

Source: Research Findings.

The liquidity coverage ratio has a positive effect on stability. The liquidity
coverage ratio depends on the treatment of retail and wholesale funding. We
find that the liquidity coverage ratio has a significant impact on stability. The
liquidity coverage ratio improves the ability of short terms liquidity
requirements and decreases the liquidity risks in markets.

Deposit ratio and capital ratio are positive coefficients in the table, so the
banks with high deposit ratio and capital ratio facing stability in markets.

Return on equity is positive and significant in this model. Then, the
profitability has positive effect on liability structure and stability.

Bank size may affect capital structure through several channels. First, if
there are economies of scale, large banks should hold relatively less capital.
Second, large banks may have better investment and a variety of opportunities.
Thus, they are subject to a lower probability of a large negative shock to their
capital and need to hold a lower capital. And finally, the ‘too-big-to-fail’
hypothesis’ suggests that larger banks in financial distress are more likely to
be bailed out, because of potential systemic effects. Taking into account these
considerations, we include size effect with an expected negative sign.
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The size of bank affects wholesale funding as a bank capital structure. The
trend which arises from all the previous studies is that the bank size is an
important determinant of capital structure at least and it is inversely related to
the capital level. Larger banks have complicated systems to use capital more
efficiently and they are also able to access capital from financial markets at
more favorable terms. According to the survey of Kleff and Weber (2008), the
large banks maintain less capital ratio than small banks because they are able
to cover their fund's requirements from external sources easily which affects
stability.

The liquidity coverage ratio has a positive effect on stability. Banks with
more liquidity asset would be more stable because they have more quality
asset and liability .

Table 4
Results of Estimation Effect of Liquidity Coverage Ratio on Stability: Focus
on Bank Ownership Structure

Independent Estimation5 Estimation6 Estimation7 Estimation8
Variable
Z score(-1) 0. 546 0.5461 0.4837 0.462
(3.54) (3.17) (12.9) (3.8)
capital ratio 0.0179 0.021 0.0223 0.2295
4.24) (14.15) (3.93) (19.67)
Roe 0.432 0.242 0.364 0.36
(4.92) (3.666) (3.26) (9.63)
Inflation -0.008 -0.0016 -0.00078 -0.00332
(-2.21) (-5.56) (-2.98) (-4.39)
Dummy1*LCR 0.000516 --- --- ---
(1.7633)
Dummy2*LCR - -0.00193 - -
(-3.83)
Dummy3*LCR --- --- -0.032 ---
(-11.028)
Dummy4*LCR - - - 0.0303
(5.53)
J-static: ~ Sargan- 23.29 21.43 23.005 21.83
Test (0.385) (0.494) (0.41) (0.469)
(prob.)

Source: Research Findings.

We consider the dummy variable for ownership structure. In Iran’s banking
system, there are four group (private, state, privatized, specialized) of banks.
The structure of ownership has the important effect on stability. Dummy
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variable equals to 1 if the banks are private banks (D1) and 0 otherwise. When
multiplied by LCR, these variables reveal the differences among ownership
structures in terms of their effect on stability. Then, there is the effect of four
bank structure (D1, D2, D3, D4) on stability.

Table 4 shows that the multiplied private bank Dummy (D1) and the
liquidity coverage ratio has a positive effect on stability. Then the private
banks in Iran with more liquidity coverage ratio have a direct effect on
stability. State banks and specialized banks have a negative effect on stability
and we find that the state banks and specialized banks are the riskiest in the
banking system. These banks have more liquidity risk and less liquidity
coverage ratio. The banks with banking regulations regarding based
requirement can be less risky with respect to their z score and this effect is
stronger for the money market. We find that there is a difference between state
banks and specialized banks with private banks. The state and specialized
banks have more liquidity risk than private banks in banking system of Iran.

5 Conclusion

Liquidity Coverage Ratio has an impact on the asset structure as well as the
funding profile of the company. Liquidity Coverage Ratio predictions may
develop a part of decisions by the Asset Liability Committee (ALCO) or Risk
Committee (RICO).

Liquidity requirement should be applied to all internationally active banks
to help achieve stability. The LCR standard and monitoring tools should be
applied consistently wherever they are applied. The liquidity coverage ratio
depends on the treatment of retail and wholesale funding. We find that the
liquidity coverage ratio has a significant impact on stability. The liquidity
coverage ratio improves the short terms liquidity requirements and decreases
the liquidity risks in markets. We find that there is a difference between state
banks and specialized banks with private banks. The state and specialized
banks have more liquidity risk than private banks in banking system. Banks
with a high liquidity coverage ratio can adjust their balance sheets and increase
this ratio equal to 1 according to Basel III. Then high liquidity increases
stability and we show that banks with more liquidity assets can be confronting
a crisis.

Management and controlling of liquid assets is important in liquidity risk
management framework. Banks may also face additional liquidity
requirements from activities and businesses that create more instability.
Lending activities also change their liquidity needs; banks may provide lines
of credit to non-financial firms or to non-bank financial institutions that
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require relatively quick funding of advances when drawn. And, banks with
significant amounts of deposits from institutional clients such as other
financial institutions need sufficient cash to meet the possibility of large and
variable withdrawals. Meanwhile, banks that engage with retail clients may
provide credit cards or home equity lines of credit that can be unpredictably
tapped. Finally, the scale of the banks’ activities affects their liquidity needs.
For example, a given liquidity management strategy, such as one that involves
assumptions about a bank’s ability to liquidate a set of securities quickly, may
not be practical on a substantially larger scale.

The liquidity coverage ratio is related to the capital, structure, and function
of banks. Then, we should be encouraged to take steps to understand the
implications of LCR requirements and their linkages to capital held to cover
other risks. This ratio allows the bank to provide its liquidity, make capital and
earnings targets and thus improve its balance sheet.
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Development of e-banking has empirically modified the structure and characters of
banks’ performance, efficiency, risk and challenges which have also been articulately
recognized based on the international best practices. E-banking brazenly accelerates and
restructures financial transactions via enhancing technology and expanding the banking
services in comparison with conventional banking. Accordingly, online access to the
banks’ products, financial statements, payment services and even credit scoring has
considerably improved banks-customers relationships in the context of lending and
borrowing practice, deposit composition, investment opportunities, trade finance options
as well as account management diversification. The impact of recent e-banking
developments is statistically evaluated for Iran’s banking network via Dynamic Panel
Data approach. The findings highlight that the ratio of ATMs and Electronic Cards
transactions to banks' assets negatively-significantly influence the profitability due to
higher substitution ratio with the other payment instruments and maintenance cost. The
ratio of online branch transactions to the banks' assets negatively-insignificantly affects
the profitability owing to the rapid increase in the NPLs and loan/loss expenses which
has consequently shrunk Shared Revenues over the past 10 years. SWIFT-branches have
positively-significantly enhanced the banks internal-secured cash flow while
contemporaneously improves fund efficiency, banks’ services fees, and ultimately profit
margin.
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1 Introduction

Electronic Banking (EB) is considered as a new vehicle for banking system to
speed up and facilitate financial transactions and communications in both
developed and developing economies which is drastically accelerated by the
internet and the World Wide Web developments despite the global digital gap.
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The recent communication and electronic innovations tend to enhance the
banking industry ability to augment banking products which are evidently-
extensively associated with the virtual financial transactions in order to
automate and facilitate the banks/customers' relationship. The E-banking has
also complicated the banking pillars which should be simultaneously-
continuously revised through ratifying appropriate rules and regulations,
upgrading the supervisory measures and approaches, developing risk
management principles, restructuring the banks services and framework as
well as training human resources.

The E-banking is genuinely carried out by different sort of tools which
have been constantly streamlining the institutional network among markets
agents, customers and financial entities via developing the intelligent
electronic devices such as computer, mobile phone and television-based
platforms, Personal Digital Assistant (PDA), Automated Teller Machine
(ATM), kiosk (Aladwani, 2001, Simpson, 2002), P.O.S, as well as Virtual
Teller Machines (VTMs), since the mid-1990s (Daniel, 1999; Mols, 1998;
Sathye, 1999).

E-banking provides a widespread spectrum of financial products and
services to facilitate functional banking operations (corporate banking,
commercial banking, investment banking, retail banking, specialized banking,
development banking) for the beneficiary individual and legal entities (Basel
Committee Report on Banking Supervision (1998)). Electronic transactions
are technically considered as the most important driving force for the banking
systems which remarkably-ostentatiously expedites financial transactions
comprising lending, borrowing, deposit, investment, trade finance, as well as
the provision of financial advisory services, account management for clients,
online accessibility to the financial statements, payment services and even
customers and project risk management.

Development of E-banking has empirically modified the structure and
definition of performance, efficiency, risk and challenges of the financial and
banking system which are articulately characterized based on the international
best practices. Meanwhile, the impact of recent E-banking profound reforms
is technically studied for the Iranian banking network via panel data approach
as the relationship between the E-banking indicators and the prudential indices
is statistically examined while utilizing the macroeconomic variables as
control factors for the past few years.

In this study, the banks’ profit margin are hypothetically influenced by the
E-banking explanatory variables which include the value and volume of
transactions, payment tools (ATM, P.O.S, virtual branches, online-branch,
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debit cards, pin-pad) as well as balance sheet indicators such as the ratio of
equity to Assets (CA), and the ratio of Current Assets to Total Assets (LATA).
Moreover, two macro-financial determinants are also applied as
supplementary-explanatory variables in the model including Stock Market
Price (ST) and Foreign Exchange Rate (EXR).

The rest of the paper is organized as follows: Section 2 reviews the
literature about the impact of E-banking on the macro-prudential measures
and also bank business vast development. Section 3 discusses the
comprehensive-complicated reforms over regulation and risk structure along
with E-banking enlargement while characterizing the restrictions, advantages
and disadvantages. The E-banking historical achievements are empirically
presented in section 4 in the Iran’s banking network. The methodology and
model estimations are introduced in sections 5 and 6. Section 7 designates the
concluding remarks.

2 Literature Review

The global online network development has remarkably accelerated the E-
banking and E-commerce capacities in order to flourish the world financial
and commercial transactions which are associated with an expansion in both
volume and size (Harris and Spencer, 2002). Internet banking' is practically
reflected by the new set of online banking intermediaries such as funds
transfer, paying bills, viewing current and savings account balance, paying
mortgages and purchasing financial instruments and certificates of deposits as
well as risk management (Singhal & Padhmanbhan, 2008; Ahasanul et al.,
2009). In this context, Internet banking also includes E-banking, Efpayment2,
and online banking (Ozuru et al., 2010; Singhal & Padhmanbhan, 2008; Beer,
2006; Jun & Cai, 2001; IAMAI’s Report on Online Banking, 2006).

Internet banking which streamlines the online access to the banks' services
in light of lending/borrowing interest rates, checking and money managed
account balances as well as loan qualification process is materialized into the
real time bill payment, fund transfer in line with money management services

! The electronic vehicles, which are applied in Internet banking, such as e-mail, e~ books, SMS,
data base and mobile phones (Chaffey et al., 2006). Meanwhile, cell phone banking is
potentially considered as a new driver to facilitate and expand future banking services (Fisher
— French, 2007; Masocha et al., 2011).

2 E-payment is technologically recognized as a means whereby banking businesses are
functionally implemented via electronic processes including personal computers, telephones,
fax machines, Internet card payments, cell phones and other electronic devices (Turban et al.,
2006; Ozuru et al., 2010).
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for the institutions(Khan et al., 2009; Singhal & Padhmanbhan, 2008). The E-
banking also provides great opportunities to lubricate the banks and customers
relationships, while improves the domestic and global online financial
transactions safeties, banks' procedures, portfolio management timeliness,
nimble surveillance, and risk management through availability of the huge
valuable data storage and the complicated statistical techniques (Gonzalez et
al., 2008; Singhal & Padhmanbhan, 2008; Brodie et al., 2007; Williamson,
2006; Beer, 2006; Cooper, 1997; IAMAI’s Report on Online Banking, 2006,
Joseph et al., 1999).

Although the theoretical views are scarce rather than the empirical ones,
the recent sporadic studies have evidently indicated that the E-banking which
is also categorized based on service, information set, communication tool kits
and transactional sources have altered the banks costs and revenue
composition so the efficiency and profitability improve more significantly
than conventional banking. (Egland et al., 1998; Furst et al., 2000a, 2000b,
2002a, 2002b).

Sullivan (2000) also observed that electronic banks are somehow
associated with higher operating expenses while contemporaneously
offsetting with higher fee revenue. In this regard, a significant-positive
relationship has been empirically recognized between Internet banks and
profitability as the key performance indicator among 105 Italian banks (Hasan
(2002)) providing that the banking system has been structurally developed
based on variety of products and services (DeYoung 2001a, 2001b, 2001c,
and 2005). Meanwhile, a sectorial survey on 72 Spanish commercial-
multifunctional banks during 1994-2002, which utilize the Internet, have
reflectively underlined more appropriate commission revenues, larger rate of
return on assets and equities and lower expenses albeit the risk structure
statistically remained unaffected (Hernando & Nieto, 2005).

Furthermore, the banking performance has been significantly enhanced by
the accelerating internet services application in the Indian extended banking
network (Malhotra & Singh, 2009) while evidently-steadily overwhelming the
Internet banks over the non-Internet ones (Singhal & Padhmanbhan, 2008).

Given the fact that technology development has gently reduced the
operational functional cost, the banking network has focused on the
computerization and automation in the past three decades as electronic and
online banking deliveries have fulfilled both customers and bankers'
expectations in the context of services quality and relationship procedures
(Lamb et al., 2002; Larpsiri & Speece, 2004; Durkin & Howcroft, 2003;
Ching, 2008; Masocha et al., 2011).
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Information technology has taken important place in the future
development of financial services, especially banking sector transition are
affected more than any other financial provider groups. Increased use of
mobile services and use of internet as a new distribution channel for banking
transactions and international trading requires more attention towards e-
banking security against fraudulent activities. The development and the
increasing progress that is being experienced in the Information and
Communication Technology have brought about a lot of changes in almost all
facets of life. In the Banking Industry, it has been in the form of online
banking, which is now replacing the traditional banking practice. Online
banking has a lot of benefits which add value to customers’ satisfaction in
terms of better quality of service offerings and at the same time enable the
banks gain more competitive advantage over other competitors. This paper
discusses some challenges in an emerging economy.

The economy of most developing countries is cash driven; meaning that
monetary transactions are basically made through the exchange of bank notes
and coins for goods and services. However, this trend is now giving way to a
modern and sophisticated payment system where the currency and notes are
converted to data, which are in turn transmitted through the telephone lines
and satellite transponders. This is as a result of rapid technological progress
and development in the financial market (Ozuru et al., 2010; Johnson,
2005).There is faster delivery of information from the customer and service
provider, thus Internet differentiated electronic banking system from the
traditional banking operation (Singhal & Padhmanabhan, 2008; Salawu et al.,
2007). This transfer process makes money to be carried in information storage
medium such as cheques, credit cards, and electronic means than its pure cash
form.

E-banking has thus become important channel to sell products and
services; leading to a paradigm shift in marketing practices, resulting in high
performance in the banking industry (Christopher et al., 2006; Brodie et al.,
2007; Singhal & Padhmanabhan, 2008). The banking industry has been
undergoing changes since the mid-1990s, in the form of innovative use of
information technology and development in electronic commerce (Kalakota
& Whinston, 1996). This development made e—banking as a threat to the
traditional branch operations, despite the fact that electronic commerce is still
developing and is rapidly changing (Harris & Spence, 2002; Turbin et al.,
2002). According to Ozuru et al. (2010) “The importance of electronic
payment system in any country can never be over emphasized, due to the
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dramatic transformation in technological advancements that is being
experienced by the global financial industry”.

3 The E-banking Supervision Regulation and Risks
The Basel committee introduces several prudential requirements to monitor
the E-payments in the global banking network through registration and
maintenance of the banking transactions which necessarily include the
beneficiary, applicant, consignees and consignors, bank orders, account
information, all parties' address, recognition of third parties, and non-banks
clients as well as all the suspicious international transactions information
based on the Anti-Money Laundering and Financing Terrorism Acts.
Electronic banking, which has functionally enhanced banks' services, has
considerably restructured the risk management procedures and mandates in
the banking system in the context of risk assessment, control, monitoring as
well as resolution. Besides the conventional risks!, some specific risks are

empirically announced for the E-banking, including risks of transfer,
telecommunication, and cyber-attacks along with the international fraud.

3.1 Risk Assessment

Risk assessment is basically-individually introduced when the bank's business
plan is primarily-articulately provided by the stakeholders in order to
recognize the potential risk factors and opportunities which influence the
banking operations. Although the risks should be specifically characterized at
the beginning of the business, they are quantitatively-statistically-permanently
measured in the course of operations in order to compute the expected cost of
every single risk which is regularly taken into account through the adequate
provisions and buffers. Recognition of risk factors is empirically discovered
by the risk and market analysts based on the historical evidences as well as
other banks experiences which are extracted in different episodes and
economies.

Accordingly, the relative importance of risks is technically depended on
the macroeconomic and institutional conditions as well as the frequency of
incidence which are obviously varied among different economies and in time
lapse. Furthermore, the assessment process determines the banks resiliency
against different level of risks that are constantly exemplified in the context
of shocks scenarios to predict adequate buffers as preventive and corrective
promulgations. The banks should technically patronize some explanatory

! Liquidity, Credit, Operational, Legal, Systematic, Reputation and Market Risks.



E-Banking Impact on the Profit Margin in Iran 199

indicators to highlight upcoming undesirable incidence along with designation
of resolution package for addressing the contingent risks. The risk
practitioners would specifically just react to those risks which are empirically
recognized beyond the manifestation norms. Henceforth, they are well aware
how and when to respond to the undesirable status via mobilizing the bank's
resources for mitigating the risks' cost.

3.2 Risk Control

The risk assessment process underscores the micro and macro-risks outlook
for banks which is simultaneously controlled through enhancing safety
benchmarks, streamlining the domestic communications, improving the
financial products, and strengthening the banks' fragility against external
service providers including the Internet Service Providers (ISPs). The control
mechanism consists of a wide variety of functions such as safeguarding
measures, internal controls, domestic surveillance, data trustworthiness, and
timely financial reports. The E-banking is apparently exposed to the cyber-
attacks and should be protected by the implementation of secured
telecommunication network among banks, NTSC, users, and application
stores. The security measures are basically introduced at the software and
hardware instruments such has data encryption, digital certificate, firewalls,
antivirus controls, using a PIN, and also the regulatory-supplementary
procedures.

Management and human skills are both considered as crucial trigger to
enhance internal and external communications between staffs and customers.
In this context, the control departments which include the IT, internal auditing,
domestic surveillance, inspections as well as risk management give permanent
timely feedback to the CEOs and managers in order to underline the
shortcomings and contingent risks in case the organization’s communication
is forcefully lubricated based on the functions and regulations.

3.3 Risk Monitoring
The banks financial transactions are practically examined in the context of
assets and liabilities articles which should be regularly managed by the
Asset/Liability Committee (ALCO) and Risk Committee (RC). The ALCO
and RC committees which periodically adopt the risk limits based on the
supervisory benchmarks authorize the credit and investment departments to
accept the permitted risks while compulsorily monitoring for stakeholders.
Meanwhile, the electronic transactions should be also processed relied
upon the risk limits by the risk management and IT analysts in order to monitor
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the cyber or accounting errors as well as instant risk position. Furthermore, a
server would be established in order to save and categorize all the financial
statements, transactions, errors, risk reports, customers and markets'
information as well as the dissipating financial imbalances for the board
members and employees.

3.4 Challenges of Risk Management in the E-Banking

Although the E-banking enhances the banks’ financial and non-financial
products and services in a more competitive business environment, it is also
influenced by some new set of challenges which are prominently margined in
developing economies including digital gap, fraud and cyber-attacks, breaking
into the accounts statements, and telecommunication shortcomings. In the
meantime, the transactions which have been rapidly escalated in light of size,
frequency, volume, and error cost over the past two decades are hardly-
effectively-timely examined by the risk and IT analysts. Undoubtedly, the
human skills should be remarkably improved to fulfill the new functions of
banks.

The constant technology development has inevitably necessitated to
continuously investing in software, hardware as well as human skills given the
fact that the E-banking is technology intensive. Therefore, the banks should
forcefully vary the financial and non-financial products and services instead
of persistent raising the banks non-shared revenues and fees. Ultimately, the
bank which is able to preserve the balance between technology development
and innovative products is considered as a vital institution. Otherwise, it
unavoidably confront with the huge challenges in a competitive business
environment and cost-intensive technology.

The E-banking is required to outsource some of the technical functions
which are securely supplied by the Internet Services Providers (ISPs),
telecommunication entities, program developers, technology institutions as
well as application stores, control interface, and storage companies. The
supplier entities are functionally-regularly overseen by the supervisory body
in the context of license condition, security control, data protection, standard
procedures, customers’ privacy, and the other microprudential rules.

4 Empirical Evidence

The financial transactions which are practically examined by the ATM and E-
branches are assumed as a proxy of E-banking in this study given the data
shortage in the Iran E-banking network.
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Fig 1: Total annual E-banking transactions
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Figure 1. Total Annual E-Banking Transactions. Data Source: Central Bank of Iran

The E-banking transactions have significantly-annually increased by 10.2
percent as the transactions value reach 1183 billion USD in 2017 compared
with 661 billion USD in 2011 (Figure 1) which highlights the key role of E-
banking in the financial and non-financial transactions as well as families life
style. In this context, the ratio of E-banking transactions to GDP is also
improved from 123 percent to 298 percent during 2011-17 (Figure 2) while it
is contemporaneously-positively expected to accelerate GDP growth due to
the synergy between E-banking and output growth.

[Fig 2: The ratio of E-banking transactions to GDP]
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Figure 2. The Ratio of E-Banking Transactions to GDP. Data Source: Central Bank
of Iran

Similarly, the ratio of E-banking transactions to broad money is boosted to
296 in 2017 (Figure 3) which simultaneously-consequently leads to an
upsurge in banks earnings given the stability of banks soundness indicators.
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Fig 3: The ratio of E-banking transactions to broad money]
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Figure 3. The Ratio of E-Banking Transactions to Broad Money. Data Source:
Central Bank of Iran

Accordingly, the ATM and branch-based transactions constantly increased
by average-annual growth at about 30 and 26 percent during 2011-17 as the
ATM and branch-based transactions boosted at 16.5 and 8.8 thousand-trillion
Rials in 2017 (Figure 4). Meanwhile, Figure (5) underscores the average-
annual transaction of every single ATM and branch over the past 7 years. The
average annual transaction of ATM and branch have respectively increased at
about 15 and 16.5 percent during 2011-17 as their average transactions up-
surged to 3 and 30 million Rials in 2017 owing to the diversification of the
ATM options while contemporaneously motivating people to use Telephone-
banking, Internet-banking, Mobile-banking, POS, and Pinpad instead of
branch-based services.

‘Fig 4: Total transactions of ATM and branches
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Figure 4. Total Transactions of ATM and Branches. Data Source: Central Bank of
Iran
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Fig 5: The average transaction of ATM and branches
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Figure 5. The Average Transaction of ATM and Branches. Data Source: Central Bank
of Iran

Fig 6: Shares of ATMs and branches in total transactions
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Figure 6. Shares of ATMs and Branches in Total Transactions. Data Source: Central
Bank of Iran

In this vein, the share of ATM in total transactions has mounted to 65
percent in 2017 by about 3 percent growth which remarkably overpasses the
E-branches’ transactions as well (Figure 6). Furthermore, the average E-
banking transactions rise by about 29 percent which obviously overpasses
inflation (19 percent).

Eventually, although the direct impact of E-banking on the banks’ benefit
is hardly characterized by the current data capacity, the efficiency of
instruments has been considerably enhanced over the past few years.

5 Methodology and Data

E-banking is empirically expected to improve banks profitability. Henceforth,
E-banking indicators are taken into account as explanatory variables to
illustrate banks’ profit margin model. Six key E-banking indicators are applied
in the banks' profitability regression model including the ratio of ATM, P.O.S,
virtual branch, online-branch, debit card, and pin-pad to total assets which are
accompanied by the other macroeconomic explanatory variables such as
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balance sheet indicators (the ratio of equity to assets, and the ratio of current
assets to total assets) and two macro-financial-explanatory variables (stock
market price and nominal exchange rate).

In this context, Dynamic Panel Data Model is utilized to estimate the
impact of macroeconomic variables and E-banking indicators on the banks'
profitability.

The financial statements data which constitutes 248 samples to estimate
model involve 18 different banks with their historical data from 2006 to 2016.
The data set is also extracted from the unbalanced data base of Banking
Superior Institute of Iran. Equation (1) is introduced as a regression model.
Meanwhile, the impact of lagged dependent variable is required to apply the
dynamic relation. Furthermore, the Sargan test is also conducted to examine
the over-identification restriction and the correlation between the residual
terms and instrumental variables.

PMAR.it = C + 1 PMARIit-1+ B2CAit + B3LATAIt + B4SBAit + BSATMA.It
+B6PIPAIt + B70BAiIt +B8BCAIt + BIPOSAit+ f10STit + B11EXRit + €it (1)

The variables utilized in the equation (1) are described in the Table (1).

Table 1
Description of Variables
Variable Name Definitions
PMAR Ratio of Banks’ Profit to Earning Assets
CA Ratio of Equity to Total Assets
LATA Liquid Assets to Total Assets Ratio
ATMA Ratio of Number of ATMs to Total Assets
PIPA Ratio of Number PIN PAD to Total Assets
OBA Ratio of Number of Online Branches to Total Assets
BCA Ratio of Number of Branch Cards to Total Assets
POSA Ratio of Number of POS to Totsl Assets
SBA Ratio of Number of Swift Branches to Total Assets
ST Stock Market Price Growth Rate
EXR Foreign Exchange Rate

Note: Digits 1 added to the dependent variable denote the first lag of the variable.

E-banking summary statistics are shown in Table (2) which includes the
mean, maximum, minimum, and standard deviation of ATMs and Pin Pads’
transactions on total assets ratio, as well as the share of online branches and
branch cards on total assets. While the average of Profit Margin Ratio
(PMAR) indicates a positive yield, the higher PMAR illustrates higher
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revenue-assets ratio and consequently assets return. The higher average ratio
of branch cards highlights the customers’ behavioral pivot from ATM, Pin
Pad, and online branches towards the promoted-virtual payments via POS and
wallet instruments.

Table 2

Summary Statistics
variable Min Max Mean Std.Dev.
PMAR -0.07 0.14 0.02 0.03
LATA 0 0.72 0.14 0.12
ATMA 0 0.16 0.02 0.02
PIPA 0 0.39 0.04 0.07
OBA 0 0.09 0.01 0.02
BCA 0 727.23 95.2 149.5

Source: Research Findings.

The correlation matrix highlights the linear association among E-banking
and performance variables. Table (3) indicates low correlation between two
sets of explanatory variables including E-banking indicators and banks’
performance variables. It is evidently observed that the E-payment drivers are
strongly correlated because of the supplementary features. Besides, the banks
financial indicators’ correlation confirms, for instance; there is a positive
correlation between the profit margin and the ratio of current assets to total
assets.

Table 3
Correlation Matrix
PMAR LATA ATMA PIPA OBA BCA
PMAR 1
LATA 0.55 1
ATMA -0.31 -0.14 1
PIPA -0.29 -0.18 0.9 1
OBA -0.32 -0.21 0.83 0.84 1
BCA -0.31 -0.14 0.89 0.76 0.69 1

Source: Research Findings.

6 Model Estimation Results

The results indicate that the ratio of ATMs and Electronic Cards transactions
to banks' assets negatively-significantly influence the profitability as its shown
in Table (4) mainly because of high substitution ratio with the other payment
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instruments and maintenance cost. The ratio of online branch transactions to
the banks' assets negatively-insignificantly affects the profitability owing to
the rapid increase in the NPLs and loan/loss expenses which has consequently
shrunk Shared Revenues over the past 10 years. Accordingly, a set of bank
products which are functionally supplied at the counter of online branches
would considerably grow maintenance and consequently branch cost.
Meanwhile, given the fact that the Pin Pads transactions are technically
terminated at the branch counters, the branches should face overheads which
mitigate profit margin through higher operational costs. SWIFT-branches
have positively-significantly enhanced the banks internal-secured cash flow
while simultaneously improved fund efficiency, banks’ services fees, and
ultimately profit margin.

In this regard, the impact of stock price index and nominal exchange rate
reduce the profit margin in accordance with the empirical evidence (Bastanzad
et. al., 2015) due to the positive impact of financial market flourishing on the
opportunity cost of loan reimbursement, deposit composition, and
consequently an increase in the NPLs ratio. In other words, an increase in the
stock price index negatively exacerbates macroeconomic flow of funds while
surging NPLs ratio and loan/loss expenses which consequently diminish profit
margin. Nonetheless, exchange rate depreciation weakens profit margin as
well due to positive impact of exchange rate depreciation on NPLs, loan/loss
expenses, and subsequently higher provision requirement. In this regard,
banks should be mandatorily committed to surge provisions as a buffer to
confront the economic downturn in the real sectors, a dip at the stock market
price, or depreciation at the foreign exchange market. The Sargan test does
not approve over-identification hypothesis which simultaneously enhances the
reliability of the instrument variables as well.
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Table 4

Arellano-Bond Dynamic Panel Estimation Results
pmar Coef. Std. Err. z p>'z! [95% Conf. Interval]
Pmar 0.52 0.09 5.34 0.000 0.33 0.71
L1.
Ca 0.04 0.03 1.21 0.22 -0.02 0.10
Lata 0.15%%* 0.05 2.90 0.004  0.05 0.26
Sba 0.24#%* 0.08 2.99 0.003  8.29 0.39
Atma -0.68** 0.31 -2.18 0.029  -1.30 -0.07
Pipa 0.12 0.11 1.06 0.29 -0.10 0.34
Oba -0.1 0.41 -0.26 0.79 -0.91 0.69
Bcea -0.0003 0.0003 -0.97 0.33 -0.0001 0.0003
Posa 0.002 0.002 1.13 0.25 -0.0001 0.006
St -0.0007** 0.003 -2.10 0.03 -0.0001 -0.005
Exr -0.0001 0.004 -0.27 0.78 -0.0001 0.0007
Cons. -0.02* 0.012 -1.67 0.09 -0.04 0.003

Note: Standard errors in parentheses; the significant parameters are indicated as such with ***,
** * indicate significance at 1%, 5% and 10% levels. Source: authors’ calculations

7 Conclusions

The recent electronic and communication technological development
enhances banking business environment and augments banking services
which has simultaneously led to an expansion in the virtual financial
transactions in order to restructure banks/customers' relationships. Electronic
banking which is empirically supported by the Internet, the World Wide Web
development, and technological advances, is considered as a new innovation
in banking industry to speed up financial and banking transactions, and to
diversify banks’ products. Besides, Near Field Communication development
accelerates the E-banking development through synchronizing Internet with
payment tools such as online branches, ATM, Telephone, Mobile, POS,
SWIFT-Branches, PinPad, kiosk, television-based platforms, personal digital
assistant (PDA), and virtual teller machines (VIMs) in both developed and
developing economies despite the significant global digital gap. E-banking
development has also been associated with an improvement in banking pillars
including ratifying a new consistent set of prudential regulations, upgrading
the supervisory measures, developing risk management principles,
restructuring banks service framework as well as introducing the new-
augmented business models. Accordingly, E-banking which is noticeably
carried out by different sorts of tools has been constantly streamlining the
communication network among market agents, customers and credit
institutions at the competitive business industry while consequently allows
individual banks to access the new opportunities and geographical horizons.
Furthermore, E-banking delivers a new set of services to achieve the modern
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financial development via facilitating domestic and overseas wireless
transactions in the context of corporate banking, commercial banking,
investment banking, retail banking, specialized banking, development
banking.

Electronic banking has considerably accelerated Iranian banking
transactions, as the value of transactions boosted to 1183 billion USD by 10.2
percent constant annual growth during 2011-17. The ratio of E-banking
transactions to GDP reaches 298 percent as a record in 2017, which ironically
led to an improvement in GDP growth as well. The ratio of E-banking
transactions to broad money likewise rose to 296 percent in 2017 which
underscores the penetration of E-payment in the social and economic
environment. Accordingly, the ATM as a user-friendly vehicle of the annual
banking transactions mounted to 65.3 thousand-trillion Rials in 2017 which
expresses both the increasing role of virtual transactions and diminishing role
of branches in the E-banking.

The findings highlight that the ratio of ATMs and Electronic Cards
transactions to banks' assets mnegatively-significantly influence the
profitability due to higher substitution ratio with the other payment
instruments and higher maintenance cost. The ratio of online branch
transactions to the banks' assets negatively-insignificantly affects the
profitability due to the rapid increase in the NPLs and loan/loss expenses
which has consequently shrunk Shared Revenues over the past 10 years.
SWIFT-branches have positively-significantly enhanced the banks internal-
secured cash flow while simultaneously improved fund efficiency, banks’
services fees, and ultimately profit margin. Moreover, an increase in the stock
price index worsens flow of funds while surging NPLs ratio and loan/loss
expenses which consequently diminish profit margin. Exchange rate
depreciation weakens profit margin as well due to positive impact of exchange
rate depreciation on NPLs, and loan/loss expenses, and subsequently higher
provision requirement.
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Measuring the dynamic relationship between banking and industries with systemic
importance has attracted much attention after the recent financial crisis. This paper
examines the dynamic conditional correlations and volatility spillover using three popular
multivariate GARCH models in the twelve-year period (from the beginning of 2005 to
the beginning of 2016) among the fourteen systemically important industries in Iran’s
capital market. The purpose of this study is to understand and identify the volatility
spillover between industries to predict financial fluctuations, as well as policy decisions
and risk management. The results of this study confirm the spillover between “Banking”
and the five industries of "Basic Metals", "Industrial Multidisciplinary", "Investments",
"Computers", and "Transportation & Warehousing". There is also an asymmetric
spillover between “Banking” index and the "Chemical Industry", the "Extraction of Metal
Ores", "Pharmaceuticals" and "Communications Devices". The results are used for
mapping fundamental analysis and risk programming.
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1 Introduction

Several terms related to stock market co-movements are used in literature.
After recent crisis, more complicated and frequently used term is “spillover”.
The general meaning of the word is: “the effects of an activity which have
spread further than was originally intended’’. Benelli and Ganguly (2007) use
the word spillover as “any types of impact on other countries financial
markets”. Balasubramanyan (2005) defines spillover as lagged shock in one
stock market transmitted to other market. The impact of a shock can be
measured in various ways but we are mainly concern with volatility spillover,
under which we mean unilateral transmission of volatility from one stock

market/sector to another.

In recent decades, the study of the volatility spillover among industries has
been attended by many researchers and financial circles as well as
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international institutions (such as International Monetary Fund, 2016). The
complexity of the financial markets and the close relationship between
industries, as well as the vital need for predicting future financial and
economic scenarios, have led them to discover these inter-sectorial
connectedness.

The stability of the financial system can be negatively affected by systemic
risk in bank-based financial structures. Systemic risk may be defined as a
disruption to the flow of financial services that is (i) caused by an impairment
of all of the financial system; and (ii) has the potential to have serious negative
results for the real sectors. Banks can generate systemic risk for a number of
reasons (Bats & Houben, 2017). First, they are highly leveraged. In leveraged
institutions, fire sales amplify downturns when asset values are falling (Adrian
& Shin, 2014). Also, when higher bank leverage induces stronger creditor
discipline, systemic risk rises on account of contagious bank by creditors’
claims (Acharya & Thakor, 2016). Second, the large asset-liability
mismatches make them vulnerable to exchange rate, liquidity pressure and
interest rate shocks, and finally bank run. Third, banks trade with each other
through markets and systems which creates long intermediation chains, more
complexity and leads them to be highly interconnected (Craig and Von Peter,
2014). Interconnectedness is a key driver of systemic importance (Tarashev
& Drehmann, 2013). For settlement, liquidity and funding risk, this
interconnectedness can increase losses through the financial system, as losses
for one bank may cause losses for other important sectors.

The volatility spillover between systemic important industries shows the
process of data transfer between them. So the reaction created in an industry
can affect other industries. Meanwhile, identifying volatility spillover in
various industries is important in boosting the country's financial resonance in
order to make the economy more robust. It should be consider that economy
system of Iran is bank-based and banks play unique roles in terms of function,
the volume of assets under management and effects on other industries. In this
paper banking industry is considered as a financial proxy in comparison with
other industries. The main objective of this research is to identify and model
the dynamics of relations and volatility in the different industries with regard
to utilizing a wide range of data and choosing the most efficient model.

So the main question is: Is there volatility spillover between banking and
other important industries in Iran’s capital market? If this is confirmed, how
is the spillovers intensity the selected industries? A clear understanding of the
mechanism of volatility transmission across sectors is important for its
implication on monetary policies, resource allocation, risk hedging, capital
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requirements and asset valuation. The outcomes of this research will be a
graphical representation of a model using historical data trends, which present
a steady, and persistent property. This paper is classified into the descriptive
research category. The overall research method is presented as an applied
study, and correlational in terms of nature and method.

The necessity of this research is due to several reasons. First, studies on
volatility spillover mainly focus on developed countries such as the United
States, European countries, and East Asian countries. Therefore, it is
important to consider this important issue in Iran’s bank-based financial
system. On the other hand, the banks and financial institutions have a
significant share of the total market value so its price volatility may affect the
entire capital market, which shows its systemic importance. Also, the outputs
of this research have the dimensions of economic policy implications and
scenario analysis regarding the attention to the macro-monetary programs of
the country. Finally, attention to volatility plays a key role in investment and
risk management decisions of market participants and institutional
stakeholders of banks and credit institutions.

The main difference between the present study and other researches is in
terms of the data scope and also the method of the measurement. This paper
tries to explain the concept of sectorial volatility spillover by accurately
measuring the relationships with attention to the convergence of the results in
conditional correlation models. So it captures spillover features in Iran’s
capital market.

This article consists of five sections; in the first part briefly outlines the
goals and framework of the research, the basic questions and the requirement
to do. After the introduction, the second part devotes to the statement of
theoretical foundations and a review of relevant previous studies. The third
part presents the research model. Part fourth, tests data and analyzes results.
Finally, the conclusion and presentation of the research findings is in the fifth
section.

2 Literature Review

The price of every stock is determined by investors' expectations about future
profitability of the underlying firm (Reilly & Brown, 2000). Two factors are
always present in the development of stock prices: fundamental and human.
The former reflects facts, the latter reflects the behavior of investors on
financial markets. Thus, causes of stock market co-movements can be divided
into two basic categories: fundamental and behavioral. What both categories
have in common is an intensifying trend of globalization. The fundamental
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causes include innovations in Information and Communication Technologies

(ICT), trade and financial linkages, supranational nature of businesses, and

common shocks. The behavior of investors is much harder to tackle. The

industries in the capital market are considered to be rivals to each other, so
investors can adjust their capital through different sectors. When the industry
does not have enough attractiveness for investors, capital resources are pulled
out of the industry and leading to turbulence. Volatility is interpreted as
uncertainly. It becomes a key factor to many investment decisions and
portfolio management because investors and portfolio managers want to
mitigate levels of risk. The thing to realize is that market volatility is
inevitable. It’s the nature of the markets to move up and down over the short
term. Public interest in market movements has intensified in the last decades

more so after the global financial crisis of 2007 (Natarajan et al., 2014).

Information transmission across markets might be through returns as well as

through volatility (Choudhry & Jayasekera, 2014). Increasing integration

between different markets has led to information and sentiment spillover from
one market to another.

The concept of spillover of the volatility of asset returns is drawn from the
seminal work of Engle et al., (1990). The spillover effects are economic events
in one context that occur because of something else in a seemingly unrelated
context. A market failure can influence the demand or supply behavior of
affected participants in other markets, causing their effective demand or
supply to differ from their notional conditions. The profile of spillovers
depends on the network structure, including the size and location of the
epicenter in the network, the number and economic characteristics of its
partners, and the direction and strength of economic flows among them
(Kireyev & Leonidov, 2014). In general, a number of different types of
spillover distinguished in the markets are:

1) External vs. internal spillover: External spillover originates from
interactions between the special area and the rest of the world. Internal
spillover originates from the economic linkages between the own market.

2) Shock vs. policy induced spillover: This is particularly relevant in terms
of policy action. Coordination mitigates negative consequences from
policy errors and internalizes the consequences of spillover

3) Direct vs. indirect spillover: Direct spillover operates mainly through
trade linkages. In addition, indirect spillover is working through the
common interest rate and the exchange rate.
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4) Positive vs. negative spillover: In the case of positive spillover, individual
policies and events reinforce each other. In the case of negative spillover,
events are mutually inconsistent and in conflict to each other.

Empirical estimations of spillover may not always confirm theoretical
priors. The interactions of spillover, non-linearity and the complexity of
dynamics may lead to more unknown outcomes concerning sign, size and
timing of spillover (Weyerstrass et al., 2006). However, it is also empirically
proven that markets that are not fully integrated show cross-market spillover
mostly during a financial crisis, a phenomena which is generally termed as
“financial contagion”.

In the present study, the following channels of spillover are Output (trade)
channel, Price (competitiveness) channel, Interest rate and exchange rate
channel, Government debt channel and Structural reform channel. Theoretical
foundations present “own” and “cross” type spillovers. Own-spillover states
that present volatility of a market is a function of past volatility of the same
market (volatility clustering). Empirically, strong evidence is found in favor
of own-spillover (Engle & Susmel, 1993). On the other hand, cross-spillover
(also termed as volatility transmission) states that the present volatility of a
market is a function of both past volatility of the same market and past
volatility from other markets (Hamao et al., 1990; Fratzscher, 2002).

A significant characteristic regarding volatility spillover is the property of
asymmetry (Nelson &Foster, 1994). The spillover of volatility also exhibits
asymmetry according to the type of news. Bad news seems to have severe
effect on spillover (both own and cross) as compared to good news. This
asymmetric property of spillover is a prime contributor to the cause of
financial contagion.

The study of empirical literature presents different methodologies for
similar context. Bernard and Durlauf (1996) and Aubyn (1999) suggest that
one way to assess the convergence (or divergence) in prices of interdependent
markets is by performing pair-wise stationarity tests on the price differences
of the two series. The difference level of the price series of two stock markets
should not contain any unit root to meet the convergence criteria. The
Augmented Dickey Fuller (ADF) test is generally used for convergence
analysis between the prices series of two stock markets. However, using
stationarity property for testing of price convergence has some drawbacks. For
example, the stationarity of price differentials only imply convergence and do
not indicate the level of market integration. Secondly, the unit root tests lack
robustness in the presence of outliers and may wrongly reject the convergence
hypothesis (Zachmann, 2008).
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Another way to measure market integration is the detection of
cointegration relationships between two stock markets price series with direct
interconnections. Johansen’s cointegration test or Engle and Granger
cointegration test are usually used to detect any evidence of integration. One
implicit assumption of cointegration methodology is that the cointegrating
vector is constant over the period of study (Barret & Li, 2002). Considering
market features, it is impossible that the long-run relationship remain constant
and it shifts due to any systemic change such as socio-political and economic
events.

The third and most popular method for analyzing the level of integration is
to measure the volatility spillover between two markets. When
sectors/markets are economically integrated via trade and investments then it
is expected that their cash flows move by investors’ expectations. Spillover
models such as ARCH, and GARCH developed by Engle (1982) and
Bollerslev (1986), respectively, and their various extensions test market
integration and interdependence by capturing the extent of spillover from one
market to another.

In recent years, financial market integration has become a central theme in
international finance literature. Harris and Pisedtasalasai (2006) investigates
return and spillover effects between the FTSE100, FTSE250 and FTSE Small
Cap equity. They find that volatility transmission mechanism between large
and small stocks in the UK is asymmetric. Hammoudeh, Yuan and McAleer
(2009) examine the dynamic volatility and volatility transmission in a
multivariate setting using the VAR—GARCH model for three major sectors,
namely, Service, Banking and Industrial/or Insurance, in four GCC'’s
economies (Kuwait, Qatar, Saudi Arabia and UAE). The results suggest that
past own volatilities matter more than past shocks and there are moderate
volatility spillovers between the sectors within the each country, with the
exception of Qatar.

Kouki et al. (2011) investigates volatility spillover for 5 sectors, including
banking, financial service, industrial, real estate and oil, between international
stock markets by Using VAR-BEKK model. The result supports the
hypotheses of constant conditional correlation. The dynamic conditional
correlation (DCC) provides evidence of cross border relationship within
sectors.

Vardhan et al. (2015) examine the existence of both short-run and long-run
relationships between the Indian major sector indices. The results indicate that
the eight sample indices share long-run equilibrium relationship. However, no
short-run Granger Causality exists between sector indices. Ahmed (2016)
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investigates both the long-run and short-run links among sectors of the
Egyptian equity market using cointegration analysis and Granger’s causality
analysis. The results indicate that there exists a single cointegrating vector
within the sample sector indices. The Granger’s causality analysis shows that
the short-run causal relationships between the sector indices are substantially
limited.

The study of volatility spillover is essential for two reasons: firstly, it
relates to the notion of market efficiency. The “own” aspect of spillover (heat
wave phenomenon) is a direct result of the level of efficiency in the market.
Higher level of spillover indicates lower level of efficiency (Bollerslev &
Hodrick, 1992). Secondly, volatility spillover indicates the level of market
integration. The “cross” aspect of spillover (meteor shower phenomenon)
measures the extent to which markets are integrated (Engle & Susmel, 1993;
Bekaert & Harvey, 2003). The higher the interdependence among markets, the
higher will be the cross-market spillover and greater chances of contagions
occurring in the event of a financial crisis especially in bank-based systems.

3 Methodology

The typical specification underlying the multivariate conditional mean and
conditional variance in returns are given as follow:

Ve = E(VelFroq) + &, & = Dene (D

where v = Vi s Vme) > Nt = Mgy Mme)” 1S a sequence of
independently and identically distributed (i.i.d.) random vectors, F; is the past
1 1

information available to time t, D, = diag(h,...,h? ), m is number of
returns, and t = 1, ..., n.

Engle (2002) proposed the Dynamic Conditional Correlation (DCC)
model. The DCC model can be written as follows:

ytlpt—l:(Oer)'t = 1""'T (2)
0t = D¢It Dy 3)

Where D; =diag(his,...,hm:) is a diagonal matrix of conditional variances,
with m asset returns, and F; is the information set available to time t. the
conditional variance is assumed to follow a univariate GARCH model, as
follows:
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hit = w; + Yoy @ige Ei ok + 2imq Bt Ript 4)

When the univarate volatility models have been estimated, the

standardized residuals, 7n;s = y;¢/+/ hit, are used to estimate the dynamic
conditional correlations, as follows:

0r = (1 — 1 — ¢S + PNy + P201-1 (5)
Iy = {diag(0)"**}o.{diag(0)"*/?} (6)

where S is the unconditional correlation matrix of the &; and equation (6) is
used to standardize the matrix estimated in (5) to satisfy the definition of a
correlation matrix. Where the k x k symmetric positive definite matrix o, is
given by

0 =(1—6; —0,)0 + 011,101 + 0201 (7

in which 8; and 6, are scalar parameters to capture the effect of previous
shocks and previous dynamic conditional correlations on current dynamic
conditional correlation, and a, § are non-negative scalar parameters satisfying
a + f < 1. As g; in is conditional on the vector of standardized residuals, (7)
is conditional covariance matrix. g is the k X k unconditional variance matrix
of .

Ling and McAleer (2003) proposed a vector autoregressive moving
average (VARMA) specification of the conditional mean in (1) and the
following specification for the conditional variance:

T, = {diag(0,) " Y?}o.{diag(o:)~1/?} ®)
He =W+ ¥l A + Z§=1 BjH;_j

where Hy = (hqg, oo, hint)'s &0 = (€2, ..., €2,) and W, A; for i=1,...,r and B;
for j=1,...,s are m X m matrices. As in the univariate GARCH model,
VARMA-GARCH assumes that negative and positive shocks have identical
impacts on the conditional variance. To separate the asymmetric impacts of
the positive and negative shocks, McAleer, Hoti and Chan (2008) proposed
the VARMA-AGARCH specification for the conditional variance, namely

He =W+ Y1 Aigr—i + Xiz1 Cile—i&e—i + Xj=1 BjH;_; )

where C; are m X m matrices for i=1,...,r; and I; = diag(l¢, -, I;;t), Where
I = {0, Eit >0
t— 1, Eit <0
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If m=1, (8) collapse to the asymmetric GARCH, or GJR model. Moreover,
VARMA-AGARCH reduces to VARMA-GARCH when c¢; = 0 for all i. If
¢; = 0 and A; and B; being diagonal matrices for all i and j then VARMA-
AGARCH reduces to CCC-MGARCH. The parameters of model (1)-(9) are
obtained by maximum likelihood estimation (MLE) using a joint normal
density. When 1, does not follow a joint multivariate normal distribution, the
appropriate estimator is defined as the Quasi-MLE (QMLE).

4 Empirical Results

The special domain of this research is the market sectors in Iran’s capital
market. The research period is from the beginning of 2005 to the beginning of
2016 for the twelve-year period. The stock market data is non-randomly
selected because the basis for the selection is judgments. Selection of sample
size is based on the highest market value, due to more relative inclusion in the
total stock price index. They meet the modeling requirements and have a
systemic impact on the entire market.

The frequency of the time series data is monthly, since daily data often has
fluctuations such as inductance, and seasonal data may cause the volatility
transition to be maximized due to cumulative effects. On the other hand, due
to the existence of some systemic interventions in real data such as the
existence of base volumes, free floatation, etc., it is expected that any
interference in the data process will be balanced in a month (prices will go up
to their actual value given). Therefore, the monthly logarithmic returns is used
for the selected industry index. The indices are value-weighted and not
adjusted for dividends.

The returns of stock prices I at time t in a continuous compound basis are
calculated as r;; = log(p;¢/pit-1), Where p;; and p;,_, are the average
prices for month tangt -1 , respectively. Statistical analysis of the present

study is done through E-views and RATS software. Table (1) shows coding
of selected industries in this paper.
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Table 1
Selected Industries Coding
Industry Industry
rl Chemical r8 Pharmaceuticals
r2 Basic Metals r9 Telecommunications
r3 Banking r10  Communication Devices
r4 Oil Products r11  Power supply, gas and steam
rs Multidisciplinary Industry r12  Investments
ré Extraction of Metal Ores r13  Computer
r7 Automotive and Parts r 14  Transportation and Warehousing

The descriptive statistics of the fourteen selected industries are presented
in Table 2. In all investigated industries, Kurtosis is more than 3 (Normal
Distribution Kurtosis equals 3). In the major series, a small mean with high
variance is observed. Therefore, beside positive kurtosis in most of the series,
this shows their non-normal distribution.

Table 2
Descriptive Statistics of the Fourteen Selected Industries
(r1) (r2) (r3) (r4) (r5) (r 6) (r7)
Mean 1.3376 1.8331 106310 139612  1.18730  2.00954  0.83894
median  0.0000 1.6001 0.22507 029563  -0.21826 0.13339  -0.75633
Max 238633 220083 284812 254513 294380  27.4510  45.2663
Min -18.0818  -27.4461 207041  -37.7437  -17.6513  -30.0315  -16.1737
Stdev 6.7705 8.0113 731131 897902  6.8289  9.4649  8.89670
Skewness  0.5668 0.1822  0.62140  -0.15970  1.07761  0.14561  1.64000
kurtosis ~ 4.3821 3.9809 533084 583125 56949 381397  7.64773
JB 19.1735  6.5702 418642 487079  71.4467 448415  194.159
Prob. 0.00007 _ 0.0374 0.0000 0.0000  0.0000  0.10623 _ 0.00000
(r8) (r9) (r 10) (r11) (r12) (r13) (r14)
Mean 212673 142648  0.74156 036070  0.85662 238756  1.74521
median 087119 0.0000 555111 0.00000  -0.08976  1.18428  -0.02210
Max 30.7830 254681 622796  18.0546 313588  21.9138  131.830
Min -8.05087  -11.3960  -29.7155  -2.62132 -11.8162 -252509 -
128.1787
Stdev 549098 587872 13.6481  2.19636 598420  7.3535  21.9274

Skewness  2.01787 1.40701 1.88492 5.38730 1.68512 0.17275 1.03980
kurtosis 9.15086 6.26235 10.1050 37.4259 7.96820  4.88338  22.6457
B 324.7222  111.3703  388.1636 7807.43 216.250  21.9991 2341.68
Prob. 0.00000 0.00000 0.00000 0.0000 0.0000 0.00001 0.00000

Source: Authors’ estimations

When using White's test, the distribution of the variance of the error terms
is usually not known and it is guessed. White test is very similar to that by
Breusch-Pagen. White test for testing heteroscedasticity is common because
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it does not rely on the normality assumptions. Because of the generality of
White test, it may identify the specification bias too. White test output
confirms the existence of the heteroscedasticity in the initial model.

Table 3

White Heteroscedasticity Test
F-statistic 49387.40 Prob. F(17,112) 0.0000
Obs*R-squared 129.9827 Prob. Chi-Square(17) 0.0000
Scaled explained SS 254.3546 Prob. Chi-Square(17) 0.0000

Source: Authors’ estimations.

The variance is not constant during the random process. The Lagrange
Multiplier (LM) test is one of the key tools to detect ARCH and GARCH
effects in financial data analysis. These models explain the conditional
variance process according to the past information, and apply to time series
that vary over time. Therefore, before using GARCH methods, the existence
of conditional discrepancies is confirmed by the ARCH test.

Table 4

ARCH-LM Test
F-statistic 18.50548 Prob. F(1,127) 0.0000
Obs*R-squared 16.40630 Prob. Chi-Square(1) 0.0001

Source: Authors’ estimations.

In order to model the conditional variances of returns in ARCH processes,
the GARCH model (1.1) is estimated using the Box-Jenkins approach .The
robust t ratios shows that the ARMA (1,1) GARCH (1,1) the specifications of
all returns are statistically significant for both the conditional mean and
conditional variance except r4, r5 and r13. However, the variance equations
do not present the asymmetric effect of negative and positive shocks on
conditional variance.

The correlation between each pair of series at a given time is created
dividing conditional covariance by conditional deviations. One of the
alternative approaches is modeling dynamics directly by correlation. In the
fixed conditional correlation model (CCC), although conditional covariance
1s not constant, it is linked to constant conditional correlations.

The results of the stationarity conditional correlation model are presented
in Table 5. This table shows that there is a constant conditional correlation
between the banking industry (r3) with the automotive & parts industry (17)
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and investments industry (r12) index. Apart from the two aforementioned
industries, there is no significant correlation between the banking and other
industries based on the experimental results of this section.

Table 5
Constant Conditional Correlation
Method: ML ARCH - Generalized Error Distribution (GED) (OPG - BHHH /Marquardt
steps
COI\)/a)riance specification: Constant Conditional Correlation
GARCH(i) = M(i) + A1(1)*RESID(i)(-1)"2 + B1(i)*GARCH(i)(-1)
COV(i,j) = R(1,))*@SQRT(GARCH(i))*GARCHY()))

variable coefficient Std. Error statistics - z Prob
r(7) 0.178334 0.077450 2.302565 0.0213
r(12) 0.422025 0.151311 2.789125 0.0053
Log likelihood -365.0665
Avg. log likelihood -2.808204 Schwarz criteria. 6.777127
Akaike info criterion ~ 6.093331 H-Q criteria. 6.371180
R-squared 0.517512
Adjusted R-squared 0.463440 Mean dependent var 1.710718
S.E. of regression 5.119053 S.D. dependent var 6.988444
Durbin-Watson stat 1.451202 Sum squared resid 3039.745
Transformed Variance Coefficients
Coefficient Std. Error z-Statistic Prob.
M(1,1) 0.031201 0.512899 0.060832 0.0115
Al(1,1) 1.251117 2491116 0.050117 0.0400
BI(1,1) 0.986423 0.022051 44.73328 0.0000

Source: Authors’ estimations.

A dynamic conditional correlation model is estimated in two steps in which
each variable in the system are first modeled as a single-variable GARCH
process. The logarithm of likelihood is created for combining these steps, in
which the sum of the logarithms of likelihood aggregates all univariate
GARCH. Then in the second step, the conditional likelihood is presented with
correlation matrix. The significance of the values of 6 indicates that
conditional correlations are not constant over time. Here 0; represents the
effect of past shocks on current conditional correlations, 6, represents the
effect of past dynamic conditional correlations, and 03 represents the effect of
cross-sectional correlations in the GARCH (or asymmetric GARCH).



Volatility Spillover among Industries in the Capital Market in Iran

225

The dynamic conditional correlation analysis of the variables of the
fourteen industries with the banking industry are calculated pairwise that is

presented in Table 6.

Table 6
Dynamic Conditional Correlation among Industries
Industry type Coefficient ~ Std. Error  z-Statistic ~ Prob.
Chemical(r =1) 06(2) 0.85600 0.07713 11.09768 0.0000
basic metals(r =2) 6(2) 0.89205 0.07464 11.95015 0.0000
6(3) 0.09062 0.04503 2.012405 0.04417
Oil products(r =4) 06(1) -0.01732 0.00832 -2.081795  0.03736
06(2) 0.98087 0.03360 29.18826 0.0000
multidisciplinary industry(r =5) 6(1) 0.15406 0.07381 2.087224 0.0369
06(2) 0.63316 0.20042 3.159184 0.0016
Extraction of metal ores(r =6) 6(2) 0.81590 0.24898 3.276890 0.0010
Automotive & parts(r =7) 06(1) 0.44392 0.15448 2.873619 0.0040
06(3) 3.11538 0.26838 11.60771 0.00000
pharmaceuticals (r =8) 6(1) 0.26161 0.09223 2.836467 0.0045
0(2) 0.63406 0.12681 4.999783 0.0000
0(3) 3.21745 0.29837 10.78337 0.00000
Telecommunications(r =9) 6(1) 0.08541 0.04163 2.051712 0.0402
06(2) 0.88890 0.05887 15.09928 0.0000
communication devices(r =10) 6(1) -0.05102 0.00391 -13.03506 0.0000
06(3) 2.36521 0.06651 35.55754 0.0000
Power supply, gas & steam (r =11) 6(1) 0.10548 0.01334 7.903398 0.0000
06(2) 0.89446 0.00665 134.4644 0.0000
Investments(r =12) 6(1) 0.34842 223111 1564437. 0.0000
06(2) 0.28550 6.80121 419986.0 0.0000
06(3) 0.07474 1.23121 607058.7 0.0000
Computer(r =13) 6(1) 0.19397 0.09035 2.146820 0.0318
06(2) 0.61934 0.25220 2.455760 0.0141
Transport. & Warehousing (r =14) 6(1) -0.01658 0.00284 -5.825813 0.0000
06(2) 0.86807 0.26864 3.231322 0.0012

Source: Authors’ estimations.

In Figure (1), dynamic conditional correlations among fourteen industries

in Iran’s capital market are presented from 2005 to 2016.
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Figure 1. Dynamic conditional correlation among industries. Source: Research

Findings.
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Figure 1. (continued) Dynamic conditional correlation among industries. Source:
Research Findings.

In the next step, by using the VARMA model, an analysis of the spillover
between industries is performed. The results of the three models used for the
analysis of the relationships are presented in Table 7. The results of the
estimation indicate that due to the significance of the coefficients in the mean
equations, there is an opposite direction volatility spillover between basic
metals and communication devices industries with the banking industry index.
It is also asymmetrically opposed to the chemical industry, extraction of metal
ores, pharmaceuticals, communication devices and power supply, gas &
steam.
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Table 7
Volatility Spillover among Industries
MV-GARCH, CC with Spillover Variances - Estimation by BFGS

Variable coefficient Std. Error  t-statistics Signif
Banking 0.742502 0.001554 477.6438 0.00000
r(1) 0.871311 0.002775 313.9764 0.00000
coefficient Std. Error t-statistics Signif
Banking 0.9961872 0.4883812  2.03977 0.041372
r(2) 1.618747 0.5976370  2.70858 0.0067572
coefficient Std. Error t-statistics Signif
Banking 0.361051 0.689409 0.52371 0.006004
r(4) 1.380149 0.600848 2.29700 0.021618
coefficient Std. Error t-statistics Signif
Banking 2.139027 0.015369 139.16946 0.000000
r(5) 2.1041516 0.0713796 29.47831 0.000000
coefficient Std. Error t-statistics Signif
Banking 0.741803 0.028174 26.3285 0.000000
r(6) 1.978581 0.021795 90.77824 0.000000
coefficient Std. Error t-statistics Signif
Banking 0.630615 0.438752 1.43729 0.006354
r(9) 0.006788 0.000137 49.49834 0.000000
coefficient Std. Error t-statistics Signif
Banking 1.118373 0.003745 298.568 0.000000
r (10) -1.301738 -0.009404 138.416 0.000000
coefficient Std. Error t-statistics Signif
Banking 0.624667 0.600898 1.03956 0.029854
r(11) -0.005714 -0.00066 8.58715 0.000000
coefficient Std. Error t-statistics Signif
Banking -0.074668 - 0.00061 121.3051 0.00000
r(12) -0.765711 0.068356 -11.20169 0.000000
coefficient Std. Error t-statistics Signif
Banking 0.861137 0.002973 289.5964 0.000000
r(13) 3.618639 0.039923 90.6402 0.000000
coefficient Std. Error t-statistics Signif
Banking 0.412657 0.0134832 30.60544 0.000000
r(14) -1.52166 -0.064618 23.54832 0.000000

Source: Authors’ estimations.

Table 7 also shows that the volatility spillover between banking industry
and the chemical industry, basic metals, industrial multidisciplinary,
extraction of metal ores, pharmaceuticals, communications, investments,
computer and transportation & warchousing. This is despite the fact that the
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volatility spillover is not confirmed for oil products, automobiles and parts,
telecommunications and power supply, gas & steam.

5 Conclusion

The selected models have convergence in the estimation of parameters, which

creates a stable technique in the measurement of spillover. In response to the

main question of the research, it can be argued that there are symmetric
spillovers between the "Banking" industry and industries of "Basic Metals",

"Industrial ~ Multi-disciplinary",  "Investments", "Computers", and

"Transportation and Warehousing". There are also asymmetric spillovers

between the "Banking" industry and the Industries of “Chemical”, "Extraction

of Metal Ores," "Pharmaceuticals," and "Communications Devices".

In the following, using the conditional correlations calculated in the
previous section, the answer to the research question on the degree of volatility
spillover in the selected industries is explained as follows:

— Level 1 Priority: The largest spillover is among “Banking” and
“Investments” industries.

— Level 2 Priority: volatility spillover among “Banking” and
“Pharmaceutical” Industries.

— Level 3 Priority: The volatility spillover among the "Banking" and
"Transportation & Warehousing" and then "Computer" and "Industrial
Multi-discipline" Industries.

— Level 4 Priority: volatility spillover among "Banking" with the industries
of "Communication Devices" and "Basic Metals", respectively.

— Level 5 Priority: volatility spillover among "Banking" with the
"Chemical" and "Extraction of Metal Ores" industries.

The other finding of this study is the confirmation of the asymmetric
phenomenon of volatility between the banking industry and the chemical,
petroleum products, extraction of metal ores, pharmaceuticals,
communication devices, power supply & steam, and transportation &
warehousing industries. Thus, like the findings of some researchers (Nelson
and Foster, 1994), volatility spillover is asymmetric for bad news, so that the
impact of bad news on spillover is more than good news.
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Table 8

Summary Volatility Spillover among Industries
Industry direction type spillover
Chemical Same Asymmetric accepted
basic metals Opposition accepted
Oil products Same VARMA-A rejected
multidisciplinary industry Same accepted
Extraction of metal ores Same Asymmetric accepted
Telecommunications Same rejected
communication devices Opposition  Asymmetric accepted
Power supply, gas & steam Same Asymmetric rejected
Investments Same accepted
Computer Same accepted
Transportation & warehousing Same VARMA-A accepted

Source: Research Findings.
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Figure 2. Conceptual summarization of volatility spillover among industries.
Description: Horizontal arrows represent same or opposite spillover. Vertical arrows
represent an asymmetric spillover. Source: Research Findings.

In addition, the leverage effect is confirmed in each industry. This means
that a significant decline in the stock price of an industry is indicative of a
significant increase in its market volatility. Therefore, according to Christie
(1982), the decline in stock prices (negative returns) has led to an increase in
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the leverage effect on the capital structure of the company (the reduction of
equity ownership while the debt is constant), and this leads to a more risky
stock in the industry and thus increase the fluctuation in the industry’s market
return. Therefore, the conceptual model of the volatility spillover of banking
and other systemic important industries in the capital market is presented in
Figure 2.

This research also intends to model the concept of volatility spillover and
its impacts on the economy in terms of systemic importance in the capital
market, in order to provide a basis for the scientific increase of financial
resilience and the implementation of the resistance economy dimensions.

The results are important for financial analysts and investment institutions
since one of the most important components of the fundamental analysis is to
examine the impact of volatility and the risk management among the
industries. Also, the results of this study can be used by the capital market
regulators (in order to create financial stability policies and issue permits for
various types of finance) to analyze and predict possible scenarios for the
relationships among sectors.
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