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The Impact of Asymmetric Risk on Expected Return

Maryam Davallou* Mostafa Sadrynia®
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The main goal of the present study is testing asymmetric risk pricing and comparing it
with pricing of traditional risk measures in Tehran Stock Market. Accordingly, a sample
consisting of 101 companies listed in Tehran Stock Market during 2002-2013 went under
investigation. In order to test asymmetric risk pricing, regression model of panel data was
applied. The results revealed a positive and significant relationship between traditional
measures (Standard Deviation and Semi Standard Deviation) and asymmetric risk
measures (parametric VaR, HR risk, historical VaR, and historical HR) and expected
return. Therefore, in addition to the significant correlation between risk and return,
pricing model based on asymmetric risk and traditional risk was approved, too. Again, it
was shown that controlling the effect of variables such as financial leverage, firm size,
book-to-market ratio of equity (B/M) and liquidity, momentum and inverse is not able to
change the direction of the relationship. Furthermore, the explanatory power of traditional
and asymmetric risk criteria are the same.

Keywords: Asymmetric risk, Traditional risk, Expected return
JEL Classification: G10, G17

1 Introduction

The assets pricing issue has always been one of the main challenges of
financial knowledge that deals with the relationship between risk and expected
return rate. In the framework of classical finance, it is supposed that stock with
high volatility has higher expected return. Recently, some researchers found
that there is an inverse relationship between risk and return; and stock with
lower volatility has higher expected return compared to highly volatile stock.
One of the issues leading to the inspection of the relationship between risk and
return causes drawing attentions to the distribution of asset return.
Considering normal distribution of asset return is one of the main assumptions
of classic models of asset pricing. At the same time and in the real world, the
distribution of asset return is not normal. The first study conducted by Fama
(1968) in this area shows that return distribution is more elongated than
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normal distribution with skewness. In this regard, asset-pricing models with
normality assumption of return distribution standard deviation, semi-standard
deviation and beta have been used as risk measures. It was found that using
such measures would incur many risks when return distribution is not normal.
However, asymmetric risk measures such as VaR are the criteria measuring
risk when the return is not normal. Value at risk is a new technique to evaluate
and measure the potential risk in capital market that is from asymmetric risk
measures risk group. Value at risk has a unique effect on financial institutions
and it has changed the method of acquiring the risks in financial risks. For
investors risk is defined as some happenings that cause a loss; there is the same
definition for VaR in their point of view. To answer the issues such as the rate
of a loss in an inappropriate time to invest, it is possible to calculate the
investors’ attention about a major loss happening. Value at risk, evaluating
method, and risk diagnosing are the standard statistical techniques that are
used in some other technical fields as a routine. Previously, some researchers
have studied the relationship between asymmetric risk measures and the
expected return by using Fama and Macbeth model. However, an argument
shows that the obtained results are the results of the employed methodology
(Fama-Macbeth model). Therefore, testing asymmetric risk pricing through
panel data regression can confirm the validity of obtained results.
Accordingly, the present study addresses asymmetric risk pricing using the
regression model of panel data. Hence, in order to prevent the effect of other
variables on the finality of the relationship between asymmetric risk measures
and return, control factors are considered, whose effects on the return have
been proved earlier.

2 Background of the Study

During the recent 40 years, assets pricing has been the subject of many
empirical studies. Linter (1965) offers evidences showing that the variance of
market model is strongly meaningful in explaining temporary stock return. In
an article, Bali and Cakici (2004) studied VaR and expected return during
1958-2001. They found that portfolios with lower VaR have lower mean
return and portfolios with higher VaR have higher mean return (Bali, 2004).
In 2005, in a study they considered variance, standard deviation, and variance
logarithm as risk measures and found a positive relationship containing an
extra return (Baki, 2005). Gokcan et al. (2009) in a study entitled ‘Downside
Risk and Expected Return’, found a positive and significant relationship
between expected return, non-systematic volatility, and VaR (Cokcan, 2009).
Ang, Hodrick, Xing, and Zhang (2009) conducted their studies in the U.S.
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Stock Market and G7 countries. The total volatility of daily returns and
standard deviation of Fama-French three-factor model were considered as
non-systematic risk measure; meanwhile, the negative relationship between
non-systematic risk and future mean return of the stock was confirmed (Ang,
2009). Huang et al. (2007) and Fu (2009) showed that the findings of Ang et
al., by using monthly data changes in the opposite direction, confirmed the
positive significant relationship between non-systematic risk and expected
return (Huang et al., 2007; Fu, 2009). Sullivan et al. (2013) confirmed a
negative relationship between non-systematic risk and monthly returns and a
positive relationship between systematic risk and monthly returns (Sullivan,
2013). Haffman and Moll (2012), studied the relationship between
asymmetric risk measures and previous days return and expected return
offered evidence showing that there is a significant positive relationship
between asymmetric risk measures and expected return (Haffman, 2012).
Raahat Achtani (2013), investigated low volatility anomaly, and showed that
low volatility portfolios have higher returns in Indian market (Raahat Achtani,
2013). Forming portfolios in Pakistan market based on firms’ size and book
value to market value, Javed et al. (2014) found that high VaR portfolios have
higher expected return (Javed, 2014).

3 Data and Sample
The present study is an applied research. The statistical population of the study
included all companies listed in Tehran Stock Exchange Market in 2002-2013.
The statistical sample includes all companies except those:
— That are financial intermediaries;
— That are inactive for more than 3 months;
— Their financial year is other than March 19™; and,
— Their financial information is not available.

Finally, the sample test involved 101 companies. The required data was
collected from the database of Tehran Stock Exchange Market Fipiran
Company.

4 Research Methodology

This survey uses traditional risk criteria and non-symmetric risk criteria.
Traditional risk criteria including Standard Deviation (SD) and Semi-Standard
Deviation, follows normal statistical distribution. Accordingly, risk criteria
that are based on normal (supposed) of stock returns are called symmetric
criteria; meaning that the dispersion of left and right sequence of distribution
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is equal. In this study, value at risk of parametric and historical risk has been
used to calculate non-symmetric risk criteria. This calculation is based on a
theory that shows dispersion of daily returns of stocks is not normal.
Therefore, distribution of returns in left and right sequences are not equal.
Accordingly, some special criteria are used to calculate the distribution of each
sequence; the value at risk and historical risk explain left and right sequences,
respectively. Although it is not reliable to suppose non-symmetric risk criteria
as normal data (because in real world data are not normal), its reliability is
higher.

In order to test the relationship between asymmetric risk measures and the
expected return, Panel Data Regression model was used. The details of using
each of these models are presented as follows. First, using Limer F test, the
pooled data regression is specified in the panel data regression. If the
regressions are panel, using Hausman test, the fixed and random effects will
be tested. Finally, by using model (1), the relationship between asymmetric
risk measures and expected return is investigated.

R;: = aj; + vi:(Risk Measure;;_;) + &;; (1)

Where, R;; is the expected return of the stock of company i on day t, and
risk measure;;_; are the risk measures of company i on day t-1. Such
measures are standard deviation, semi-standard deviation, parametric VaR,
parametric HR risk, historical VaR, and historical HR risk. In previous studies,
such as Fama and French (1992), and Haffman and Moll (2012), the effect of
variables such as financial leverage, firm size, equity book value to market
value (B/M), and liquidity on the relationship between volatility and expected
return has been confirmed. Accordingly, like Haffman and Moll (2012), the
present research studies the effect of the mentioned variables on the
relationship between asymmetric risk measures and expected return through
Panel Data Regression model. Hence, the research model is completed as
relation (2):

R;; = a; + y,(Risk Measure;;_;) + &; In(size);;_; + )ltln(B/M)l-t_l +
netdage—1 + @ LIQ; + & (2)

Where, size, B/M and tda are firm size, equity book value to market value,
and the ratios of total debt to total asset of company i, respectively. LIQ is the
liquidity measure. In the present study, the momentum and reversal effect on
the relationship between asymmetric risk measures and expected return is also
controlled. Hence, the research model is completed in relation (3):
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Ri; = a; + y;(Risk Measure;;_,) + &; In(size);;_1 + Atln(B/M)it_l +
netdaje—q + @, LIQ;; + 0.RetP0OS;;_; + @;RetNEG;;_; + &;¢ 3)

Where, RetPOS is equal to one, when yesterday's return is positive,
otherwise, it would be equal to zero. In addition, RetNEG is equal to one,
when yesterday's return is negative, otherwise, it would be equal to zero.

5 Research Variables

The variables of the present study are defined as follows:

1) Expected return: Expected return is the estimated return of the asset that
investors expect to gain in the future. It is measured as follows:

Ry = Ln(;25) )

it—1

Where, P;; and P;;_4 are the final adjusted price for cash return and capital
increase, respectively.

2) Standard deviation: Using daily returns of 100 last transactional days, is
calculated according to formula (5):

Stdevie = (V252) |2 Zi s (R — R, )

Where, n is the number of returns of 100 last transactional days, R;; is the
stock return of company i on day t, R;; is the mean stock returns of
company i during 100 last transactional days.

3) Semi Standard deviation: Using daily returns of 100 last transactional
days, is calculated according to formula (6):

Semi — Dev;, = (V252) J (ﬁ) Y ([Min[0, Ry — R,,])? (6)

Where, n=100, ng is the number of negative returns in 100 last
transactional days, R;; is the stock return of company i on day t, R;; is the
mean stock returns of company i during 100 last transactional days.

4) VaR: It is the maximum loss, which is expected to occur during a defined
period with a given probability. In this study, two methods are used to
measure VaR: Parametric and Historical.

1) Parametric VaR: When measuring parametric VaR, we assume the
distribution of returns as normal, and based on mean and standard
deviation, it is defined as relation (7):
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VaRy =R, — SiZ (7)

5)

Where, S;; is the standard deviation of company i on day t, and Z is
the confidence level. For example, in 95% level of confidence, Z is
equal to 1.65.

2) Historical VaR: Historical VaR is one of the non-parametric risk
measures that is estimated according to historical observations.
Historical VaR is measured by assuming non-normality in returns
distribution. For example, if an investor is willing to measure their
maximum loss at 95% level of confidence, they will classify the
returns of 100 last transactional days from the highest to the lowest.
The fifth return from the last end is the maximum loss of investor
during the next investment period at 95% level of confidence.

HR risk: It is the maximum interest, which is expected to be lost during

a specific period with a given probability. To measure HR, two measures

of parametric and historical HR are used:

1) Parametric HR: When measuring parametric HR, we assume the
distribution of returns as normal, and based on mean and standard
deviation, it is defined as relation (8):

HR; =R, +S;Z (8)

0)
7)

8)

9)

Where, S;; is the standard deviation of company i on day t, and Z is
the level of confidence. For example, in 95% level of confidence, Z is
equal to 1.65.

2) Historical HR: Like historical VaR, measuring historical HR is based
on only previous observations of stock return. HR is measuring with
the assumption of non-normality of return distribution. For example,
if an investor is willing to measure his maximum loss at 95% level of
confidence, he will classify the returns of 100 last transactional days
from the highest to the lowest. The fifth return from the first end is the
maximum loss of investor during the next investment period at 95%
level of confidence.

Financial leverage: It is calculated by dividing total debts by total assets.

Firm size: In this study, firm size is measured using natural log of total

stock market of the firm.

Equity book value to market value (B/M): It is measured by dividing

book value of equity by its market value.

Liquidity: To calculate liquidity, Amihud illiquidity measure (2002) is

used.
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|tdaily stock return |

, - = Amihud illiquidity measure )

t daily stock transactions volume

10) Momentum: RetPOS is a virtual variable that, if yesterday's return is
positive, it equals one, otherwise, it equals zero.

11) Reversal: RetNEG: is a virtual variable that, if yesterday's return is
negative, it equals one, otherwise, it equals zero.

6 Findings

In the present study, the relationship between asymmetric and symmetrical
risk measures and expected return was investigated using regression model of
panel data; meantime, the effect of variables like financial leverage, firm size,
book value to market value, liquidity, momentum and reversal of the
relationship between asymmetric risk and expected return were controlled.

6.1 Descriptive statistics

Some descriptive statistics including mean, median, SD, minimum and
maximum observations, skewness and kurtosis are presented in Table (1) to
show a general view of the major characteristics of tested variables.

Table 1

Descriptive Statistics
Variables Mean Med. Max. Min SD Kurt Skew
Liquidity 0.0001 0.0001 0.001 0 0 3.988 18.004
Book value to market 0.424 0.378 1.552 0.073 0.261 1.206 4.866
value
Firm size - - - - 0.628 -0.136 1.605

12.113 12.142 11.314 13.171

Financial Leverage -0.571 -0.647 -0.202 -0.88 0.226 0.498 1.826
Historical HR 3.415 3.972 4.97 0.67 1.17 -0.437 2.131
Historical VaR -3.403 -3.499 -0.87 -4.83 0.997 0.402 2.281
Parametric HR 5.238 4.832 9.38 1.434 2.129 0.493 2.458
Parametric VaR 5.28 4.578 9.65 1.646 2.236 0.695 2.374
Semi SD 48.46 42312  88.333 14.2 21.012 0.653 2.373
SD 50.45 45.263 88.333 15.987  20.357 0.558 2.346
Return 0.049 -0.003 3.99 -3.98 2.178 0.089 2.457

Source: Research findings.
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It is shown that the maximum daily-expected return is 3.99, and the
minimum is -3.98, its mean, median, and SD are -0.027, 0.000, and 2.37,
respectively. Its VaR is between -1.48 and -9.65. The HR risk is 1.3-9.38 and
the standard deviations of these two variables are 2.15 and 2.13, respectively.
The mean VaR is -4.8 and HR risk on the average is 4.63. The medians of
these two variables are -4.6 and 4.43, respectively.

In order to ensure that the regression model is not false, the reliability of
the variables was estimated by IPS test in Table (2).

6.2 Reliability Analysis

According to Table (2), and considering the fact that the level of significance
is less than 0.05 for all variables, all variables are reliable at 95% level of
significance.

Table 2

Reliability

Variables Value (IPS) Level of significance
Expected return -259.337 (0.001)
SD -20.4026 (0.001)
Semi SD -21.8536 (0.001)
VaR -20.2783 (0.001)
risk HR -17.8321 (0.001)
Historical VaR -9.1887 (0.001)
risk HR Historical -7.6545 (0.001)
Financial leverage -3.2121 (0.007)
Firm size -4.5220 (0.001)
Book value to market value -14.4790 (0.001)
Liquidity -272.74 (0.001)

Source: Research findings.

6.3 Limer F test
The panel nature of the data is specified by using Limer F-test. The results of
Limer F-test are reported in Table (3)



The Impact of Asymmetric Risk on Expected Return 9

Table 3
Limer F-Test of Panel Data
Models F value Level of significance
Model 1 0.9828 0.7392
Model 2 0.9897 0.6476
Model 3 0.9793 0.7806
Model 4 0.9867 0.6895
Model 5 0.9809 0.7630
Model 6 0.9824 0.7446

Source: Research findings.

According to Table (3), since the significance level of F value is higher
than 10%, the assumption of panel data is rejected and the regression model
of pooled data is tested.

6.4 Heteroscedasticity test
In order to diagnose heteroscedasticity in the regression model, White-test was
employed. The results of this test are presented in Table (4).

Table 4
The Results of Heteroscedasticity
Models F value Level of significance
Model 1 47.866 0.001
Model 2 64.639 0.001
Model 3 36.299 0.001
Model 4 47.811 0.001
Model 5 112.79 0.001
Model 6 137.72 0.001

Source: Research findings.

In Table (4), the F value is higher than 2 and the relevant probabilities are
less than 0.05, so all models are heteroscedastic. Therefore, in order to remove
heteroscedasticity, EGLS test was used.

In Table (4), the results of testing asymmetric and traditional risk pricing
are presented by using panel data.

According to Table (5), considering t-values of SD, semi-SD, parametric
VaR, parametric HR, historical VaR, historical HR, there is a significant
positive relationship between the above measures and expected return which
shows that the investors are risk-aversive, as risk-aversive investors will
accept extra risk only if they can gain extra return. The adjusted coefficients
of determination of the models show that the explanatory power of traditional
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and asymmetric risk measures of the expected return are equal. The
significance of all coefficients of the risk measures point to pricing of
asymmetric and traditional risk measures. However, it can be argued that this
pricing is because of disregarding other variables affecting stock return.
Accordingly, in Table (3), the variables of financial leverage, firm size, book
value to market value, and liquidity were added to model 1 to control their
effects on risk pricing.

Table 5

The Relationship Between risk Measures and Expected Return
Variable Model 1 Model 2 Model3  Model4 Model 5 Model 6
Intercept 0.081* -0.248%  0.047%%  0.188%  0.125%  -0.026*

(-3.348) (-11.010) (2.012) (-8.208) (4.485) (-2.643)
SD 0.001%*
(2.478)
Semi SD 0.004%*
(10.952)
VaR 0.015*
Parametric (3.477)
HR Parametric 0.035*
(7.832)
VaR Historical 0.049*
(8.805)

HR Historical 0.316*
(7.312)
Adjusted R? 0.262 0.263 0.265 0.264 0.267 0.265
* % and *** show level of significance at 90%, 95%, and 99%, the numbers in parentheses
are t values, respectively. Source: Research findings.

According to the results of Table (6), the significant negative relationship
between financial leverage and firm size and expected return is confirming the
findings of Barber and Lion (1997), Fama, and French (1992). In addition, the
significant positive relationship between book value to market value and
expected return confirms the findings of Fama and French (1992). Amihud
illiquidity has a significant relationship with the expected return, so it can be
concluded that there is a positive relationship between liquidity and expected
return. By adding the above variables to model (1), it is observed that there is
a significant positive relationship between SD, semi SD, VaR, HR risk,
historical VaR, historical Hr, and expected return. The effect of momentum
and reversal on the relationship between risk measures and expected return is
investigated in Table 7.
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Model 13 in Table (7), shows the relationship between control variables of
financial leverage, firm size, book value to market value, liquidity and
expected return. Adjusted R* of the model 13 is 0.136. In model 14, the
explanatory power of the model raised to 0.207 by adding momentum and
reversal. In addition, it is observed that the positive relationship between risk
measures and expected return still remains by addition of momentum and
reversal. Hence, it is shown that the effect of control variables cannot
eliminate asymmetric risk pricing.

Table 6

The Relationship between Risk Measures and Expected Return after

Considering Control Variables

Variable Model 7 Model 8 Model Model 10 Model Model
9 11 12
Intercept 1.259* 1.235* 1.290* 1.161* 1.368* 1.285*
(5.416) (5.176) (5.552) (4.997) (5.864) (5.538)
Financial -0.133%* -.196%* -0.093*  -0.139* -0.105* -
leverage (-2.349) (-3.441) (-1.638) (-2.474) (-1.866)  0.110%**
(-1.962)
Firm size -0.089* -0.099* -0.083*  -0.089* -0.085*  -0.086*
(-4.969) (-5.378) (-4.667) (-4.977) (-4.776)  (-4.822)
Book value to 0.238* 0.236* 0.235* 0.224* 0.232%* 0.238*
market value (9.736) (9.518) (9.570)  (9.146) (9.486) (9.739)
Liquidity -528.13* -514.21%* - -530.65*% - -
(-27.957) (-26.761)  525.40* (-28.096) 522.54*  527.16*
(- (- (-
27.813) 27.627)  27.916)
SD 0.001*
(3.324)
Semi SD 0.005*
(11.956)
VaR 0.010%*
Parametric (2.316)
HR Parametric 0.036*
(8.035)
VaR Historical 0.032*
(3.826)
HR Historical 3.330%
(7.641)
Adjusted R? 0.270 0.269 0.270 0.271 0.271 0.271

* *¥* and *** show level of significance at 90%, 95%, and 99%, the numbers in parentheses
are t value, respectively.
Source: Research findings.
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Table 7

The Relationship between Risk Measures and Expected Return after
Consideration of the Effect of Momentum and Reversal

Variable Model Model Model Model Model Model Model Model
13 14 15 16 17 18 19 20
Intercept -0.3%*%  -0.3%*  -0.22%*%  -0.21*%*  -0.20%* -0.23*%*  -0.05 -0.04
(-2.1) (-2.16)  (-2.15) (-2.23) (-1.96) (-2.21) (-0.71)  (-0.64)
Financial -0.4%*%  04%*  26.60% -26.61* -26.60* -26.61*%  -26.0%¥  -26.51%*
leverage (-2.35)  (2.3) (-2.59) (-2.60) (-2.598) (-2.59) (-2.65)  (-9.54)
Firm size -13.0%  -12.5%  -19.92*  -19.92*  -19.933*  -19.92* -20.9* -20.43*
(-12.4)  (-12.2)  (-2.68) (-2.69) (-2.678) (-2.68) (-3.04) (-15.7)
Bookvalueto  0.429*  0.413*  0.343* 0.308* 0.331** 0.363* 0.370*  0.36**
market value (2.713  (2.669 * * (2.367) (-3.49) (2.655  (2.50)
) ) (2.473)  (2.155) )
Liquidity -799.%  -795.*%  -709.* -741.3*  -716.69*  -697.3* - -689.1*
(-491) (499 (- - (-3.605) (-3.49) 675.3*  (-4.49)
3.568) 3.739) (-3.39)
Momentum 0.347*  0.368* 0.368* 0.367* 0.367* 0.369*  0.377*
(2.594  (3974) (3.991) (3.973) (3.972) (3.985 (2.860)
) )
Reversal -0.46*  -0.438* -0.437* -0.436* -0.438*  -0.41*  -0.428*
(-3.57) (- (- (-4.571) (- (-447) (-3.31)
4.572) 4.578) 4.576)
SD 0.003*
*
(2.040)
Semi SD 0.004*
%
(2.324)
VaR 0.0325%*
Parametric *
(1.954)
HR 0.036*
Parametric *
(2.148)
VaR 1.311*
Historical (2.889
)
HR 0.655*
Historical *
(1.901)
Adjusted R  0.136 0.207 0.286 0.287 0.285 0.286 0.286 0.287

* *¥% and *** respectively show level of significance at 90%, 95%, and 99%, the numbers in

parentheses are t value.

Source: Research findings.

7 Summary and Conclusion

In this study, the issue of asymmetric risk pricing was under consideration.
This issue gains importance because of using traditional (symmetrical) risk
measures in the classical pricing models. Therefore, one can relate some
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contradictory empirical evidence of asset pricing to the use of traditional
measures, so accordingly, asymmetric risk measures are used; and again, some
anomalies can be explained. The findings of this study revealed a significant
positive relationship between traditional measures (SD, semi SD) and
asymmetric risk measures (parametric VaR, parametric HR risk, historical
VaR, historical HR), and expected return by using the regression model of
panel data. These findings confirm the results of Gopal et al. (2003), Haffman,
and Moll (2012). Hence, the results of asset pricing test, regardless of risk
measure, still are open to investigation. Therefore, we cannot relate
contradictory evidence about the relationship between risk and return to the
use of a measure inappropriate to the distribution of asset return. Furthermore,
the findings of this study indicates that the explanatory power of traditional
measures is similar to asymmetric risk measures.
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New monetary literatures widely concentrates on the importance of institutional
arrangements in the effectiveness of monetary policy. The debate regarding the optimal
institutional design of central banks, independence and conservatism are usually
considered to be the most important ingredients for a stable and successful monetary
policy. Therefore, the purpose of this study is to deal with the institutional arrangements
of monetary policy especially Central Bank Independence (CBI) and Central Bank
Conservatism (CBC). Indices used by Grilli et al. (1991), Cukierman (1992), Mathew
(2006) and Dumiter (2009) were applied to calculate the CBI during 1961-2016, and CBC
in Iran using a dynamic optimal solution under commitment in Barro-Gordon and New-
Keynesian forward looking Philips Curve models. Results show that the relative concern
on inflation is smaller than that on output gap for the central bank of Iran. Also results
regarding the calculations of CBI based on different indices reveals the fact of insufficient
independence of central bank in Iran.
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1 Introduction

During 1970s, with the generalized increase in inflation after the end of the
Bretton Woods agreements under which fixed exchange rates worked as
nominal anchors, several proposals to achieve price stability were put forward.
One of the first came from Milton Friedman. Friedman argued that price
stability could be achieved by allowing the central banks to pursue a monetary
policy based upon a fixed rule announced every year. It can be shown;
however, that commitment to such a rule is not an optimal strategy because it
makes central banks too inflexible to face unanticipated shocks, particularly
supply-side shocks (Meisel & Baron, 2010). Another approach to achieve
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price stability is the one that postulates an autonomous central bank. In fact,
since 1980s, the idea of an independent central bank has gained support
(Cukierman, 2006). Part of this support stems from the success of the
Bundesbank (one of the most independent central banks in the world) in
achieving a relatively low rate of inflation for decades.

Moreover, building on earlier work by Kydland and Prescott (1977) on
time-inconsistent policies, Barro and Gordon (1983) inspired a large literature
on how to overcome the time inconsistency problem of monetary policy. One
ways is to delegate the responsibility of monetary policy to an independent
central bank. However, central bank independence is only a necessary but not
sufficient condition to ease the inflation bias. This is due to the fact that
delegating monetary policy to an independent central bank sharing the same
objective function as the government would not lead to a reduction of the
inflation bias. Rogoff (1985) noted that the inflation bias can be mitigated by
appointing a conservative central banker, who puts less relative weight on the
output target than the government itself (Berlemann & Hielscher, 2013).

Rogoff (1985) indicated that, dynamic inconsistency theories of inflation
of the type developed in Kydland and Prescott (1977) and Barro and Gordon
(1983) make it plausible that more independent central banks will reduce the
rate of inflation. Delegating monetary policy to an agent whose preferences
are more inflation averse than society’s preferences are, serves as a
commitment device that permits sustaining a lower rate of inflation than
would otherwise be possible. However, Rogoff also noted that too much
conservatism could be harmful because then the central bank would be
inactive to output disturbances.

Alesina and Grilli (1992) develop this argument by showing that the
"median voter” would want to appoint a central banker more inflation averse
than himself. The "median voter" wants to be "time inconsistent" and recalls
the central banker, who, ex post, is being too conservative on the inflation
front. Insulating monetary policy from political process avoids this problem
and helps enforce the low inflation equilibrium. Without some degree of
political independence, it would be impossible to appoint a central banker
more inflation averse than a majority of the voters, which is a socially
desirable goal. So, it is argued that delegating monetary policy to an
independent and conservative central bank will improve its credibility and
deliver, on average, a lower and less volatile rate of inflation, albeit at the price
of higher output variability.

In the literature about monetary policy delegation, most papers treat central
bank independence and conservatism as a joint variable. Both institutional
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features are usually modeled by a unique parameter representing the relative
weight attributed to inflation stabilization in the central bank’s objective
function. Yet, independence and conservatism (henceforth, CBI and CBC) are
two different concepts: independence refers to the central bank’s ability to
determine monetary policy without facing pressures from the government,
while conservatism refers to the fact that the central bank assigns a higher
relative weight to inflation control than society and the government do
(Hefeker & Zimmer, 2011).

Accordingly, from 1980 that importance of central bank independence and
conservatism as institutional arrangements in decreasing inflation and
stabilizing the economy have been revealed, an extensive theoretical and
empirical literatures have been developed on measurement the amount of
these institutional variables. Of course, most of this studies focuses on the
central bank independence (see Bade & Parkin, 1988; Grilli et al, 19991;
Cukierman, 1992; Alesina & Summers, 1993; Kimber & Wagner, 1998;
Cukierman, 2006; Mathew,2006; Dumiter, 2009), and central bank
conservatism receives less attention.

Since, the existing monetary literature emphasize on the importance of
central bank institutional arrangements such as central bank independence and
central bank conservatism in decreasing the inflation and stabilizing the
economy, measuring the degree of independence and conservatism of central
bank of Iran and its role in stabilizing the economy is investigated in this study.
So the next chapter includes the review on theoretical literature and introduces
the model. Section 3 presents the data and methodology while the results are
presented in section 4 and conclusion in section 5 of the study.

2 Theoretical Literature

In the debate about the optimal institutional design of central banks,
independence and conservatism are usually considered to be the most
important ingredients for a stable and successful monetary policy. Since CBI
and CBC are qualitative phenomena, first we must quantify them and then
investigates the situation of Central bank by these variables.

2.1 Measuring CBI

As Rogoff (1985) notes, dynamic inconsistency theories of inflation of the
type developed in Kydland and Prescott (1977) and Barro and Gordon (1983)
make it plausible that more independent central banks will reduce the rate of
inflation. Delegating monetary policy to an agent whose preferences are more
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inflation averse than society’s preferences serves as a commitment device that
permits sustaining a lower rate of inflation than would otherwise be possible.

Central bank independence might improve real economic performance for
several reasons. First, an independent central bank that is free from political
pressure may behave more predictably, promoting economic stability and
reducing risk premia in real interest rates. More specifically, an independent
central bank may serve to insulate the economy from political business cycles
either by preventing pre-election manipulation of monetary policy as in the
models of Nordhaus (1975) and Rogoff and Sibert (1988), or by reducing
partisan shocks to policy following elections as in the models of Hibbs (1987)
and Alesina (1988, 1989). Second, to the extent that high inflation has adverse
effects on economic performance either by creating distortions, encouraging
rent seeking activity, or by raising risk premia, one would expect central bank
independence to improve economic performance. If, as is often suggested
most U.S. recessions result from the Federal Reserve cracking down on
inflation after it has been allowed to increase too much, one might expect that
more consistently inflation-averse policy would be associated with less
variable economic performance (Alesina and Summers, 1993).

Nowadays, Central bank independence (CBI) has become one of the
central concepts in monetary theory and policy and has been applied in many
countries to control inflation and stabilize the economy. In addition to the
theoretical literature, empirical literature is an important factor that affects the
development of the idea of the central bank's independence. From 1980 there
has been a large empirical literature about the impact of central bank
independence on macroeconomic performance. Since the Central bank
independence is a qualitative phenomenon the major problem of this studies
is to measure the independence of central banks. Accordingly, to calculate the
degree of independence of the central banks several indicators have been
developed. These indices focus on the different aspects of independence and
so results to different degree of independence of a central bank.

Calculating the degree of CBI is the next step. From 1980 with growing of
literature of CBI, there has been large empirical literature about the impact of
central bank independence on macroeconomic performance. Since the Central
bank independence is a qualitative phenomenon the major problem of this
study is to measuring the independence of central banks. Accordingly, several
indices have been developed to calculate the degree of independence of the
central banks. These indices focus on the different aspects of independence
and so results to different degree to independence for a central bank.
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Measuring central bank independence is mainly based on the interpretation
of central bank laws and therefore concerns legal independence only. The
construction of so called legal indices is done by structuring those criteria
which are regarded as being relevant and valuating the compliance with them
on a numerical scale. Actual central bank independence can be different from
legal independence. For example, some central banks in the transition
countries are confronted with problems of an adequate implementation of the
central bank law and its possibly deviating public assessment (Radzyner &
Riesinger, 1997). The personal characteristics and abilities of central bankers
as well as informal relations between the government and the central bank and
subtle methods of political influence may also lead to a deviation of actual
from legal independence. Furthermore, the extent with which legal
independence becomes actual independence may also be characterized by
historical experiences which lead to specific "stability cultures" and a general
readiness to comply with valid laws or to a respect for laws in general (Kimber
& Wagner, 1998).

Index of Bade and Parkin (1988) is the first attempt to measure CBI. This
index differentiates between political independence and financial
independence. Eijffinger and Schaling (1993) place greater emphasis on the
significance of policy independence in the Bade and Parkin index.

In this study indices from Grilli et al (1991), Cukierman et al (1992),
Mathew (2006), and Dumiter (2009) have been used. Therefore, these indices
are introduced as follows.

Grilli, Masciandaro and Tabellini (1991) have developed a legal index for
measuring CBI. This index distinguishes between political and economic
independence. To measures the political independence they designed 8
criteria. These Criteria focuses on the circumstance of governor and broad
member of central bank, condition of central bank in pursuing monetary policy
and conflict between monetary and fiscal policies. The economic
independence focuses on the ability of central bank to choose monetary policy
instrument without interference of government; time, interest rate and amount
of direct credit facility to government; determining discount rate; participating
central bank in primary market for public debt and banking supervision.

Cukierman, Webb and Neyapti (1992) introduce an index for calculation
CBI. Indices LVAU (Unweighted index of legal Independence) and LVAW
(weighted index of legal Independence), take into account 16 characteristics
for central bank independence which are divided into 4 clusters. LVAU and
LVAW differ from each other through their different weighting of some
components. The main groups cover characteristics of the personal
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independence of the chief executive officer (CEO) (term of office,
appointment, reasons for dismissal), aspects of the central bank's policy
independence (policy formulation, resolution of conflicts - PF), the final
objectives (OBJ) laid down in the central bank statute and the legal restrictions
on the ability of the government to borrow from the central bank (LL).

Mathew (2006) and Dumiter (2009) introduce composite indices to
measuring CBI. These indices investigating de jure and de facto
independence, transparency and responsibility of central banks.

The index introduced in Mathew (2006) investigates the central bank
independence in monetary policy, personal or political and financial
independence. Monetary policy independence that refers to ability of central
bank to determine objects and tools contains 6 criteria. These criteria examine
the ability of central bank to determine monetary policy objectives, select
momentary tools, determine exchange rate, the condition of conflict between
monetary and fiscal policy, and supervision of financial market. Personal
independence investigates the circumstances of central bank governor and
board member and has 6 criteria investigating the appointments and dismissals
terms of governor and board member of central bank, and dependence of
board members on government. The financial independence refers the
financial relationship between central bank and government. Conditions of
lending, restriction of lending, duration, interest rate and restriction in the
amount of lending to government and condition of central bank to buy
government bonds in primary market are investigated in this area.

Dumiter (2009) introduce an index for measuring Central Bank
Independence. This index investigating CBI in 3 areas including central bank
legal and political independence, central bank governor and conduct of
monetary policy, and central bank transparency and accountability. Central
bank legal and political independence examine the term of office for governor,
legal power to appoint the governor, legal power to dismiss governor, turnover
rate of governor, political vulnerability of governor, members of the
management board of the central bank, appointment and term of the board
members. In the central bank governance and conduct of monetary policy
criteria contains the position of objectives, monetary policy strategy, and
independence of central bank in choosing the targets and instruments
monetary policy, how interest and exchange rate are determined, general
conflict between monetary and fiscal policy, foreign exchange rate market
regulation and intervention, financial supervision, lending to government and
its terms, maturity and interest rate for lending. The central bank transparency
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and accountability investigate the transparency of the decisions, policies and
performance of central bank.

The criteria in this section are: (a) is there a formal statement of the
objective(s) of monetary policy with an explicit prioritization in case of
multiple objectives; (b) is there a quantification of the primary objective; (c)
are there explicit contracts in the similar institutional arrangements between
the monetary authorities and the government; (d) is the basic economic data
relevant for the conduct of monetary policy available: money supply, inflation,
GDP, unemployment rate and capacity utilization; (¢) does the central bank
disclose the macroeconomic model(s) it uses for policy analyses; (f) does
central bank regularly publish its own macroeconomic forecasts; (g) does the
central bank regularly provide an evaluation of the outcome in light of
macroeconomic objectives; (h) does the central bank regularly provide
information on macroeconomic disturbances that affect the policy
transmission process; (i) does the central bank disclose on explicit policy
inclination after every policy meeting on an explicit indication or likely future
policy acts at least quarterly; (j) does the central bank provide an explanation
when it announces policy decisions; (k) are decisions about adjustments to the
main operating instrument or target made promptly; and (1) are the central
bank activities audited; (Jafari Samimi et al, 2015).

2.2 Measuring Central Bank Independence

Since CBC refers the concerns about the inflation for central bank, its
calculation is more complicated than CBI. CBC is defined as the relative
concerns on inflation to output gap, or relative sensitivity of central bank to
inflation; so it can be extracted from central bank loss function. Therefore, we
must first design the central bank loss functions and then calculates the
weights of inflation and output gap.

With general consensus on the forward-looking nature of macroeconomic
models, Jensen (2002), Walsh (2003), Svensson and Woodford (2005) and
Vestin (2006), tackles the inconsistency issue in a new Keynesian model. In
each case, the proposed solution imposes two assumptions: the central bank
in practice operates with discretion and the central bank loss function must
differ from the social one to mitigate or eliminate the inconsistency of optimal
policy (Yuan & Miller, 2009). So, in this study we impose these two
assumptions, and focuses on designing the central bank loss function. That is,
the central bank loss function may differ in functional forms with different
variables and parameters from those of the social loss function. The



22 Money and Economy, Vol. 11, No. 1, Winter 2016

methodology of this section is based on the Eijffinger & Hoebrichts (2008);
Hefeker & Zimmer (2011); and Yuan et al. (2011).
For society as a whole, the welfare theoretic loss function is of the form:

W = Eo{¥t20 B L} (1)

Where f is the discount factor and the per period loss function is given by:
1 . *
Ly = 2 [(me — )% + 29 (x, — x*)?] (2)

where m* and x* are respectively optimal level for the inflation and output
gap and A9is the weight attached to output gap stabilization relative to
inflation stabilization. Woodford (2003) justifies the convenient and widely
assumed specification of the quadratic loss function by showing that it
represents a second-order Taylor series approximation of the representative
household's expected utility. Woodford (2003) also derives an optimal weight
on output stabilization A that depends on the structural parameters of the
model.

Aggregate supply has been modeled as an expectations-augmented Phillips
curve with purely forward-looking expectations.

Ty = KX + PE M1 + U 3)

Where S defined as in pervious the discount factor and k is the sensitivity
of inflation rate to the output gap, and u, is a cost push shock following AR(1)
process.

U = pup_q + 4, (4)

Where 0 < p < 1, and 1, is a white noise residual. The consolidated first-
order condition of optimal policy under the social intertemporal loss function
(1) with period loss function (2) subject to the Phillips curve (3) equals:

Xg— X" = —%g(nt —n*) fort=0 ®)
Eoxy — EoXe_y = — 25 (Eomy —m*)  fort=1 (6)

Combining the first-order conditions (5) and (6) and the Phillips curve (3)
leads to the socially optimal solution:

(m; —n)——(l—(S)(x —X) + ———=u, fort=0 (7)

a- 53)
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K
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K
(xr —x®) =6(xpqg — x3) — mut fort=1 (10)

Where & (0<6<1) is the smaller root of the characteristic equation

BS2—bS+1=0 (11)
KZ

b=1+B+% (12)

xazﬂn’* (13)

K

The parameter x* defines the implied output gap target. Equations (7), (8),
(9), and (10) suggest that the socially optimal solution is time inconsistent.

Optimal solutions in equations (9) and (10) suggest that the implied targets
are the best long-run outcomes, and they emerge in the long run according to
the persistence parameter. Thus, we delegate state-contingent targets to the
central bank. That is, we set the systematic evolution paths in the optimal
solutions in equations (9) and (10) as the targets of the central banker to direct
target variables to evolve along the optimal paths. That is,

2 2
Lt=%[(nt—ng’) + AP (x, — xP) ] (14)
nf =" + (Egltpyq — 1)/ (15)
xP = x%+ 8(x_q — x%) (16)

The consolidated first-order condition of discretionary policy under the
loss function (14) with targets in equations (15) and (16) subject to the Phillips
curve (3) equals

Kkl — ) = (Betppq — %) /8] + 2°{[ (e — x) — 8(x—q — x*)] =
BS[(Eexpr —x*) — (ke —xN)]} =0 (17)

Combining the first-order condition (17) and the Phillips curve (3)
generates discretionary policy under the delegated targets in equations (15)

and (16). Using equations (9), (10) and EU,, =pU, in equation (17)
produces:

b__17P g
A 6(1—6ﬁp)/1 (18)
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Where A° is positive and feasible.

Like most developing countries, in Iran the central bank is not completely
independent from government. And government interferers in monetary
policy making. So policy making is performed between central bank and
government. Therefore, monetary policy is implemented by the central bank,
but the central bank is not completely independent in the way it sets policy.
The central bank faces pressure from the government about the weight that
should be given to the objective of output stabilization.

There are few papers that have allowed for a formal distinction between
CBI and CBC. Important studies are the papers by Eijffinger and Hoeberichts
(1998, 2008), Hughes Hallett and Weymark (2005) and Weymark (2007).
These authors introduce an explicit parameter for independence in a monetary
policy model with a conservative central banker. The idea of government
influence on monetary policy is captured by the fact that the objective function
that effectively governs monetary policy is a weighted average of the central
bank and the government’s objectives. CBI is then defined as the strength of
the central bank in the negotiations with the government about monetary
policy. The strength of the central bank in the negotiations with the
government, or her independence from politicians, is captured parameter y,
with 0 < ¥y < 1. The loss function that effectively governs monetary policy is
a weighted average of the central bank's loss function and the government's
loss function with weights y and (1 — y) attached to the central bank and to
the government, respectively. Based on the loss function of government and
central bank, monetary policy maker loss function is expressed as below
(Hefeker & Zimmer, 2011).

1 «
L7 = @ =LY +yL = 2[(m = m)? + [yL? + A = L] (e —

x*)?] (19)
Therefore, the relative weight of output gap to inflation for monetary policy

maker can be calculated by [74° +(1—)A%] that y is the degree of central

bank independence. By replacing equation 3-14 the policy maker relative
weight can be expressed as:

P _ (1-p) g _ g
A _y—8(1—5ﬁp)/1 + (1 -y)A (20)

Where the L° and AP are respectively monetary policy maker loss
function and relative weight of output gap to inflation.
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3 Data and Methodology

The purpose of this study is to investigate the situation of institutional
arrangements of monetary policy in Iran. Since the most important phenomena
of institutional arrangements are CBI and CBC, the focuses of this study is on
the calculating CBI and CBC.

Several indices are introduced to calculate the CBI. Since independence
has various aspects, each of the indices focuses on the different aspect of
independence. So, four indices (index of Grili et al (1991), Cuckerman (1992),
Mathew (2006) and Dumiter (2009)), are applicate to have a perfect insight of
the situation of CBI in Iran. Calculating CBI is based on the monetary and
banking laws, five-year development program especially after 1979
revelation, and other laws and rules such as budget laws, interest-free banking
rules and other rules since establishments of Central Bank of Iran up to now
1339-1395 (1961-2016).

CBC could be estimates from the central bank loss function by using

equations (18) and (20). To do this, we must calculate CBI, A°, p,d5,/8, k
and b.

CBI is calculated in this study, A° and other structural parameters of
equations (18) and (20) are extracted from empirical literatures.

Other studies supposed that from 1990s CBI is constant and rarely changes
in countries, but in this study with regard to Derakhshani Darabi (2015) CBI
is calculated separately for each year. Estimating CBC depends on A° and

since A% could not be calculated yearly, CBC could not either. So, we
estimate the average of CBC for the period of 1961-2015.

4 Results

In this study indices from Grilli et al (1991), Cukierman (1992), Mathew
(2006), and Dumiter (2009) have been used. To measure CBI indices other
studies supposed that monetary and banking laws in countries are stable and
rarely change. This assumption is suitable for developed countries, but in
developing countries laws are often changed. Furthermore, the change in
government affects the implementation of laws. So, it is better that CBI be
measured during the time as it has been the case for Iran during 1961-2016
(1339-1394). Figure (1) shows the inflation and degree of CBI based on
various indices. The figure shows that decrease in CBI has been associated
with increase in inflation. Also. The figure No.1 shows 5 break point for the
degree of CBI. These points refer to monetary and banking law reform in
1972, the act of usury-free banking operation in 1983, starting the
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developmental plan in 1989, and in decrease in the transparency and
responsibility of central bank in 2007. Note that decrease in CBI in 2007 is
because of reduction in transparency and responsibility of central bank and
just shown in Mathew and Dumiter indices, the changes in the 2013 is because
of changes in the monetary and banking laws concerning appointments and
dismissals of CEOs and also change in situations of transparency and
reporting the economic indicators. The Figure also shows that the trend of
inflation changed after any break point".
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Figure 1. Central Bank Independence and Inflation Trend in Iran during 1961-2012

Source: Author calculations and Derakhshani Darabi (2015). (Note that Mat, Dum, Cuk and
Gri are respectively the indices of Mathew (2006), Dumiter (2009), Cukierman (1992) and
Grilli et al (1991).

Table 1 shows the correlation between CBI indices and inflation. Table
shows a negative correlation between CBI indices and inflation.

* For more information, look at: Derakhshani Darabi (2015)



Central Bank Independence and Central Bank Conservatism: Theory ... 27

Table 1
Correlation between CBI Indices and Inflation
CUK MAT GRI DUM
INF -0.533051 -0.253754 -0.457153 -0.516834
(-4.629696) (-1.927806) (-3.777179) (-4.436398)
[0.0000] [0.0591] [0.0000] [0.0000]

Source: Author’s calculation. (t-student) [prob]

Table 2
Structural Parameters of the Model
Parameter Value Reference
B 0.96 Jafari Samimi ea al. 2014.
K 0.55 Rahmani & amiri, 2012.
p 0.45 Authors calculation
b 2.05 Authors calculation
) 0.76 Authors calculation
19 3.40 Tavakolian, 2013.

Source: Research findings.

Table 3
CBI Indices and Relative Weight of Output Gap to Inflation for Central Bank
and Monetary Policy Maker

variables Description

19 3.40

AP 1.59

CBI index Mat* Dum* Cuk* Gri*
24.30 30.01 32.53 41.07

AP based on the CBI indices 292 2.78 275 2.67

Source: Authors calculation.

For calculating the relative importance of output gap for central bank and
monetary policy maker based on its value for government, we first need to
estimate the structural parameters of equations and measure CBI. There are
different ways to estimate the structural parameters of an economy. One may
use structural equation and estimate them using conventional econometrics
methods. But with regard to Lucas Critiques (1976), estimating structural
parameters of an economy should use a DSGE model. So in this study
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structural parameters are extracted from studies that used DSGE models. The
values of structural parameters and their sources are reported in table 2.

The relative importance of output gap to inflation for central bank and
monetary policy maker are reported in table 3.

Rogoff (1985) indicated that central delegating monetary policy to a
conservative central bank has a greater relative concern about inflation than
output gap. Table 2 just reported the relative concern of output gap to inflation
and since the relative concern on inflation is reverse of relative concern on
output gap. The relative concern on inflation for government and central bank
respectively are 0.29 and 0.62.

5 Conclusions

The purpose of this study is to investigate the Central Bank Independence
(CBI) and Central Bank Conservatism (CBC) for the central bank and
monetary policy maker. To this aim after investigating the existing literature
new method was introduced for calculating them for dependent central bank
and monetary policy makers.

Results shows that after any break point in the trend of CBI indices, the
trend of inflation changed and this shows the importance of stability bin
monetary and banking laws. Developmental laws especially after the
revolution have the negative impact on CBI. Although, coordinating between
monetary and fiscal policy is necessary for development, but this coordination
should be in a circumstance that does not affect the independence of a central
bank.

Results indicated that both the central bank and government have a greater
relative concern on output gap. The relative concern of central bank and
government on output gap are respectively 1.59 and 3.40 and relative concern
on inflation are 0.62 and 0.29 respectively. These results express that although
the central bank concern on inflation is greater than that of government, it is
smaller than central bank concern of output gap. And relative concern on
inflation is smaller than relative concern on output gap for both central bank
and government and thus for monetary policy maker.

In the last 40 years, Iran suffered from high inflation and macroeconomic.
According to the results, as CBI has a negative relationship with inflation and
growth, it is suggested that monetary laws be previsioned in such a way that
they increase the independence of central bank. Also a more inflation averse
person that has a greater concern on inflation than output gap should be
appointed as the central bank governor.
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The purpose of this paper is to develop an output oriented methodology for calculating
productivity growth by using Malmquist productivity index (MPI) and two different data
envelopment analysis (DEA) views (optimistic and pessimistic) simultaneously, and
apply it to five Iranian Commercial Banks over the four time period (2009-2013).
Consequently, we have proposed a new approach called the double frontiers two-stage
DEA or DFTDEA for simultaneous measurement of the MPI from both different DEA
views. Furthermore, this paper has used two-stage DEA with reference to the variable
return to scale technology (VRS) and applied a new viewpoint to measure the overall
efficiency of the process.
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1 Introduction

DEA is a linear programming and non-parametric based methodology to
measure the relative efficiency which can measure homogeneous multiple
inputs and outputs and can also evaluate decision-making units (DMU) both
qualitatively and quantitatively. DEA was proposed by Charnes, Cooper and
Rhodes (1978) in order to apply linear programming to estimate an empirical
production technology frontier for the first time which later was known as the
CCR model from their acronyms. The evolutionary form of CCR model was
suggested by Banker, Charnes and Cooper (1984) which later was known as
the BCC model from their acronyms. Since then, there have been several
books and papers written on DEA models or their application was developed
by a large number of researchers. Orientation (Input/Output), returns to scale
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(Constant return to scale; CRS/Variable returns to scale; VRS), disposability
and different aspects which can be seen in these models.

Given that many production processes and services in real issues are
interdependent and have several complexities, moreover traditional DEA
models consider the DMUs as black boxes without internal communication
processes, it is necessary that we adopt models compatible with these
situations for a more detailed evaluation of the DMUs under discussion. One
issue debated widespread in recent years to solve this matter is that DMU with
two-stage network structure. Consider the fundamental two stage process
which is shown schematically in Figure 1, and whereas there exist n DMUs to
be evaluated for DMUj (j=1...., n) which has two subprocesses with m inputs x;;
(i=1,...,my in the first stage, D intermediate measures zq (d=1,...,D) as outputs of the
first stage and inputs of the second stage, s outputs yij (r=1,...,s) in the second
stage (Figure 1).

DMU; (j= 1,...,n)

x; (i= 1,...,m) > oy (=1,...,5)

Stage 1 St 2 3
g age

Zgj (d: 1,,D)

Figure 1. Fundamental Two-stage Process

According to the above-mentioned matters, the efficiencies of the first and
the second processes can be calculated as a single process by using the
conventional DEA methodology. Ray (1991) and Fried, Lovell and Eeckaut
(1993) have raised the two-stage DEA models so that using the standard model
with desirable factors in the first stage and analysis regression in the second
stage, however, undesirable factors were considered in these models as
independent variables. Kao (1995) showed that overall efficiency under linear
production frontiers is a weighted arithmetic mean of the efficiencies of the
outputs. Similarly, he decomposed the overall efficiency with respect to input
factors as well, and some results were derived. Seiford and Zhu (1999)
examined the performance of 55 U.S. commercial banks via a two-stage
process that separates profitability and marketability as results of the first and
second stage, respectively. Fare and Grosskopf (2000) proposed a method for
decomposing the black boxes of the traditional DEA to evaluate
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organizational performance and its components. The proposed general
structure of network DEA model can be applied to various situations. Sexton
and Lewis (2003) used standard two-stage DEA models for evaluating process
performance on the major league baseball. Kao and Hwang (2008) modified
the conventional DEA model by proposing a relational two-stage DEA model
and tested it on 24 non-life insurance companies. Chen, Cook, Li and Zhu
(2009) developed an additive efficiency decomposition approach wherein the
overall efficiency is expressed as the weighted sum of the efficiencies of the
individual stages. Furthermore, the two-stage DEA models have also been
applied to a large number of researchers to measure the performance of
information technology, supply chain, R&D, bank industry, aviation industry,
etc. It must be noted that all of the above researches are not applicable for
measuring efficiency over time periods.

In recent years, measuring productivity changes over time has been a very
important issue among the researchers who have analyzed the performance of
units. Malmquist productivity index (MPI) was originally defined by
Professor Sten Malmquist (1953) as a quality index for analyzing the
consumption of production resources. MPI is based on the concept of the
production function and makes use of distance functions to measure
productivity changes and also it can be defined by using input and output
oriented distance functions. Hence, MPI as a concept is compatible and
coincident with the DEA methodology. MPI approach was proposed and
entered for the first time in productivity literature by Caves, Christensen and
Diewert (1982). Hereupon, Fare, Grosskopf and Russell (1998) used DEA
techniques to compute MPI. Afterwards, Fare, Grosskopf, Norris and Zhang
(1994) developed an output oriented non-parametric based methodology for
calculating productivity changes and applied it to industrialized countries and
was later named it FGNZ decomposition from their acronyms. In this
connection, they combined ideas from the efficiency measurement by Farrell
(1957) and the productivity measurement by Caves et al. (1982) and finally
constructed the DEA-based MPI to decompose it into efficiency changes and
technology changes (frontier shifts) over time.

In this regard, we developed FGNZ decomposition to output oriented for
measuring productivity growth analyzing in five Iranian commercial banks.
Grifell-Tatje and Lovell (1997) used the traditional BCC model to measure
the productivity growth of Spanish banking system with a single process. Ray
and Desli (1997) took a comment on the FGNZ approach and applied it to the
same countries which had been observed in adjacent years. Chen and Yeh
(2000) extended the output oriented DEA-based MPI with reference
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technology exhibiting VRS frontier and applied it to 34 commercial banks in
Taiwan. Balk (2001) developed a generic measure of scale efficiency for
multiple inputs and multiple output firms, and also combined measures of
technological change, technical efficiency change and scale efficiency change
into a primal measure of productivity change. Mukherjee, Ray and Miller
(2001) isolated the contributions of technical change, technical efficiency
change and scale efficiency change to productivity growth using DEA method
with VRS technology for measuring the MPI’s input distance functions and
applied them to 201 large US commercial banks over the initial post-
deregulation period during 1984-1990. Wang and Lan (2011) proposed a new
approach based on double frontiers input-oriented DEA (DFDEA) based MPI.
The MPI measured from DFDEA had geometrically been averaged to generate
an integrated MPI. Furthermore, the DEA based MPI models with VRS
reference technology has also been applied by a number of researchers such
as Portela and Thanassoulis (2006).

In this paper, we first propose an overall efficiency for two stage output-
oriented DEA models with VRS reference technology which can be used over
time. The rest of the paper is organized as follows: Section 2 proposes the
relational two-stage DEA based MPI model. Section 3 defines the optimistic
and pessimistic two-stage DEA based MPI and measurement models (OMPI
and PMPI), respectively. The empirical illustration is presented and discussed
in section 4. In Section 5, the proposed models and MPIs are applied to the
productivity analysis of the five Iranian commercial banks. Paper conclusions
are presented in the last section.

2 Relational Two-stage DEA Model-based MPI

Consider n DMUs (DMU;. j=1,...,n) using m inputs Xjj (i=1,...,m) to generate D
outputs zg (d=1,...,0) in the first stage and D inputs zg (d=1,...,D) as intermediate
measures to generate s outputs yyj (r=1,...,9) in the second stage. Let xij, zgj and Yy
are the i™ input, D" intermediate measure and s™ output of the j® DMU,
respectively. The efficiency of the DMUj through the conventional output-
oriented DEA model under the assumption of variable return to scale for
DMU, is measured as follows:
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Min (Zﬁl ViXip + w)/ Zfﬂ:lury'rp (1)
St XioaU Ve /v tw)<1 ,j=1,.,n
Vi, Uy 2 &, i=1,..,m, r=1,..,5s

Regarding the above-mentioned model for measuring the efficiency of
DMU, with a single process and considering the fundamental two-stage
process shown in Figure 1, we can use it for measuring the efficiencies of
DMU, in the two individual stages (first and second stages) as:

E = Min (Zz 1ViXip + @)/ Zd 1WaZap @)
= Min (Z WaZgp + @ )/z UrYrp

Based on the above efficiencies about the first and second stages of DMUj,
the overall efficiency of DMU; in the entire two-stage process has been
defined by several researchers as:

— Azizi and Kazemi Matin (2010) extended the Kao and Hwang (2008)
method to the VRS assumption and defined the overall efficiency of
DMU; as the product of the efficiencies of the two sub-processes that is to
sayk,, = E; X Eg. It should be necessary noted that aforesaid relational
efficiency (E,) can only be applied for efficiency measurement in single
period and not practical for performance evaluation in the multiple period.

— Chen, Liang and Zhu (2009) extended the Chen et al. (2009) method to
the VRS assumption and proposed the overall efficiency as weighted
summary of the two individual stages. It must be noted that like the above
mentioned method, the aforesaid proposed method can be applied just for
efficiency measurement in a single period and not practical for
performance evaluation in the multiple periods.

— Considering the Figure 1, Wang and Chin (2010) defined the overall
efficiency under both CRS and VRS technology where the intermediate
measures Zgj (d=1,...,D) serve as both inputs and outputs of DMUj, at the same
time (Figure 2). They introduced the A;,4, > 0 as set of relative
importance weighs of the two-stages such that 2, + 1, = 1.
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xi (i= 1,...,m) ——> —>y, (= 1,...,5)

DMU;
=1,...,
(d=1,.0) —> T — >, (d=1,...D)

Figure 2. Wang and Chin Proposed Transformation from Fundamental Two-stage
Process to a Single Process

— Considering the Figure 1, Saleh, Hosseinzadeh Lotfi, Toloie Eshlaghy and
Shafiee (2011) defined the overall efficiency with CRS reference
technology which can be extended to the VRS technology where the
intermediate measures Zgj (d=1....,D) serve as outputs of DMU, (Figure 3).

—>v: (r=1,....8)
i (i= 1..m)  —>| DMU;
(=1,...,n) —> 7, (d=1.....D)

Figure 3. Saleh et al. Proposed Transformation from Fundamental Two-stage Process
to a Single Process

According to the above and considering the Figure 1, we define the overall
efficiency of DMU; such that the intermediate measures z4j (d=1,...,D) serve as
inputs of DMU,. Thereupon, the proposed optimistic output oriented two-
stage DEA model under VRS assumption can be constructed as bellow:

Min (Zﬁl ViXip + Eg:l WaZap + w)/ 2?’:1 UrYrp (4)
s.t. Z',Sﬂ=1 uryrj /(Zﬁl Uixij + 23:1 WdZdj + (l)) <1 ,j = 1, e, n
U, vp,wg=¢gi=1...mr=1.,s5d=1,..,D

Now, the dual model (4) is:

Max ¢, 5)
s.t. Z;;l/lj Xij < Xip ,i=1,...,m
E?:l/lj Zqj < Zap ,d=1,..,D
E}:Lzllljyrj = PpYrp ,r=1,..,s
;‘l=1/1j = 1

A =0, ¢, free, j=1,...,n
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Accordingly, the proposed pessimistic model can be constructed as
follows:
Max (2?;1 ViXip + Zl&)=1 WaZap + w)/2i=1urym (6)
St Xy WYy (R viXij + Xa=1 WaZgj + @) 21 ,j=1,..,n
U, vp,wg=2¢gi=1...mr=1,.,s5d=1,..,D

Now, the dual model (6) is:

Min ¢, (7)
s.t. Z;;l/lj Xij = Xip ,i=1,..,m
Z?:l/lj Zgj = Zap ,d=1,..,D
Yi=14Yrj < OpYrp ,r=1,..,5s
=1

A =0, ¢, free, j=1,...,n

In addition to the above relational efficiency in two different views
(optimistic and pessimistic), we can apply it for evaluating the performance
changes for DMUs between two periods for multi-period problems. For this
purpose, we use the Malmquist productivity index (MPI), because that is an
index which has been broadly used by researchers for measuring the
performance changes and it can be combined with the DEA models.

Xij (1: 1,...,m) —>

D*I\;[Uj >y (= 1,...,8)
zqs (d=1,....D) —>| (=L...n)

Figure 4. Transformation from Fundamental Two-stage Process to a Single Process

3 The Optimistic and Pessimistic Two-stage DEA-based MPI
According to the considerations stipulated in the above section, concerning
inputs, intermediate measures and outputs of the two-stage processes, denote
x{;, zg; and y;; as the process data at the time period t and x[*, zi+* and y/i*
at the time period t+1, respectively. For measuring the optimistic two-stage
DEA based MPI, we should solve the following linear programming problems
for two single period and two mixed period measures:

1) The first single period measures the efficiencies of DMUj, in time period

t
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Df (x} ‘z,g) = Max ay(t) (8)
s.t.ZJ 1/1] xf; < xf ,Ji=1,..,m

j=1u] Zd] > ah(t)z, ,d=1,..,D

?:1!15 =1

uf = 0, ab(t) free, j=1,...,n

D} (2}, <yp) = max By (1) )
st %7 16tzd]<zdp ,d=1,..,D
n y,,] ﬁp(t)yrp ,r=1,..,s
o
J=151 1

Sj-t >0, ﬂ;(t) free, j=1,...,n

D4 (xf <yp) = Max ¢} (t) (10)
s.t.Z}LlAtxUSxp Ji=1,..,m

7=1/’{JEZC§] Sde ,d:1, ,D

?:1/1j yr] = (pé(t)yﬁp T=1L1..,S
Yk =1

A 20, @h(t) free, j=1,...,n

2) The second single period measures the efficiencies of DMU;, in time
period t+1

Dt+1(xt+1 ‘Zt+1) = Max (Zt+1(t + 1) (11)
st T < o J=1..m

- TStz = aft i (t + Dzt ,d=1,..,D

T 1”§+1 1

pitt = 0, aftt(t + 1) free, j=1,...,n
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D5t (5t oyt = Max B5TH(t + 1)

st Xy 6”1 t+1<z§;1 ,d=1,..,D
Zn 1(<)~1.“+1yt+1 > B +1(t + 1)yt+1 T = 1’ ", S
]:1 5Jt+1 =1

81 =0, BE(t + 1) free, j=1,...,n

Dt+1(xt+1 ‘yt+1) = Max (pt+1(t + 1)

t+1 +1 t+1 P—
stZ] AT xS xgp ,i=1,..,m
T ARzt < 250t ,d=1,..,D
b1 £r1 t+1 t+1 _
T 5Ty = ep e+ Dyey ,r=1,..,s
At+1 =1

At“ >0, (p”l(t + 1) free, j=1,...,n

(12)

(13)

3) The first mixed period measures the efficiencies of DMUj in time period

t by using the frontier of the time period t+1 instead of t

D{*Y(xf «zh) = max aht1(t)

t+1 ,t41 t C
stZJ 1B XT S Xy Ji=1,...,m
t+1 t+1 1 _
Z" Sz = alt (D)2, ,d=1,..,D
t+1 _
je k=1

y]t“ >0, a,ﬁ“(t) free, j=1,...,n

D;*1 (2} <yp) = Max Bg+(¢)

st X7 6 Sttt zgl <z, ,d=1,..,D
"l 6]-”1yr+1 > BEYL (v, r=1..5s
Tastt=1

81 20, BETH(E) free, j=1,...,n

(14)

(15)
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D! (xf <ypy) = Max wé“(t) (16)
s.t. 27:1/1”1 xH < xlp di=1,..,m
TLZIA;+1 t+1 < de ,d — 1’ ,D
Abtt yr+1 > 5 (O ,r=1,..,s
/’{t+1 =1

At“ > 0, 5t 1(t) free, j=1,...,n

4) The second mixed period measures the efficiencies of DMU, in time
period t+1 while using the frontier of the time period t instead of t+1

Df(xpt «zh*t) = Max ab(t + 1) (17)
st Xy b xf; < xfft i=1,..,m

;‘=1u§ Zé] > ah(t+ Dziyt ,d=1,..,D

?:1!15 =1

ui =0, ab(t + 1) free, j=1,...,n

D5(2t+1 ‘yt+1) = Max ﬁzﬁ(t +1) (18)
St2”15t2d1<zf+1 d=1,...D

Fe1 8y 2 Byt + Dyt r=1,.s

j=1 6Jt =1

Sj-t >0, B,g(t + 1) free, j=1,...,n

DG (xp*t ys ™) = mMax o (t + 1) (19)
stZ 1AtxUSxt;1 ,i=1,..,m
/1tzdj<z“'1 ,d=1,..,D
T Ayl = eh(t+ Dyttt ,r=1,..,58
=1

/1]? =0, (pz";(t + 1) free, j=1,...,n

Further to the above linear programming for optimistic two-stage DEA-
based MPI, for measuring the pessimistic point of view, we just need to do the
following changes to the above linear programming:

a) Change all targets from Max form to the Min form

b) Change all < signs to the > sign and vice versa
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Then, we can use Far et al. (1994) and Ray and Desli (1997) proposed
optimistic MPI decomposition for the first stage, second stage and whole
process as follows:

DEHL(xt+1 zt+1) [ DE(xt+L zt+1)  pE(xt gt) ]1/2

OMPI, = Df(xt,zt) Df"'l(xt"’l,zt"'l) Df"'l(xt,zt) (20)

— D£+1(tZt+1'yt+1) Dg(z”l,yHl) th(zt'yt) ]1/2 (21)
Dz(zt,yt) D§+1(zt+1,yt+1) D§+1(zt,yt)

oupl, — D3+1£xt+1,yt+1) [Dté(xt+1,yt+1) D5 (xt yt) ]l/z 22)
Do(xt,yt) DO+1(x“’1,yt+1) D(t)+1(xt,yt)

According to the above-mentioned equations (20, 21 & 22), the first factor
on the right-hand side (efficiency change) can be decomposed to the optimistic
pure efficiency change (OPEC) and optimistic scale efficiency change
(OSEC), furthermore, the optimistic technology change (OTEC) as the second
factor should not be decomposed. Therefore, OMPI can be decomposed as
bellow:

OMPI = (OPEC x 0SEC) X OTEC 23)

Regarding the above OMPI decomposition, we can be written OPEC as
bellows:

D{+1(xt+1'zt+1)

OPEC, = = (24)
Dt+1 Zt+1’yt+1

OPEC, = % (25)
Dt+1 xt+1,yt+1

OPEC, = P (26)

The OSEC component should be written both CRS and VRS technologies
as follows:

C[DE(xtHLytHT) DEFL(xtF1 ytt1) /2

CRS: [ DEF(xtyt) Dé(xtyh) . (27)
‘ Di(xtyt) DL (xt yt) /2

VRS [D,§+1(xt+1,yt+1) D,S(x“’l,y“'l)] (28)

Hence, the OSEC component for the two-stage process can be written as
bellows:
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! 1
t t+1 /2 t t+1 /2
osc, — |Pret ) Dy (a2t Dy, (xtzt) Dy, (xheh) (29)
1 DY (xt2t) D (xt,2") DEFI(xt+1 7641y DY (xt+1 2t +1)
! 1
¢ t+1 s t t+1 /,
osic, = [Pz Dy (L) DY (zyt)  Dh(zyY) (30)
D%Jcrl(znyt) D%C(zt,yt) D;—;l(zt+1,yt+1) Dév(zt+1,yt+1)
! 1
Sore _ [Phet iyt D ey )2 T phty) Dy 172 31)
Tl Dby Dty DEFT(xt1,y1+1) Doyl 1y

Regarding the above OMPIs in 20, 21 & 22 equations, OMPI>1
demonstrates productivity progress, OMPI=1 indicates constant productivity
and OMPI<1 represents productivity decline.

The second components that measure the technological change are as
follows:

r D{(xt+1lzt+1) Df(xt,zt

1
/2
OTEC, = t)] (32)

[ DI+ (xt+1 zt41) pitl(xt z

- th(zt+1,yt+1) th(zt,yt ]1/2
D

OTEC, = 33
27 Lpfri(zt+1yt+1) plti(zty (33)
1
ot t /.
OTEC. — Do(xt“,yt“) Do(xt,yt 2 (34)
o »D5+1(xt+1,y5+1) D5+1(xt,yt)

It must be mentioned that OMPI, OPEC and OTEC factors have been
constructed under VRS technology, but the OSEC factor has been combined
with CRS and VRS assumptions. Similarly, we can use the above equations
(20~34) for measuring the pessimistic MPI (PMPI).

Afterward, for Combination of OMPI and PMPI, we use aggregate MPI
(AMPI) to make the results from the integrated optimistic and pessimistic
MPIs by the geometric mean of the consistent OMPI and PMPI values as
bellows:

AMPI = [OMPI.PMPI]"2 (35)
APEC = [OPEC.PPEC]"> (36)
ASEC = [0SEC.PSEC]"> (37)
ATEC = [OTEC.PTEC] "> (38)

4 Empirical Illustration

Our data are drawn from the financial statements of aforementioned banks for
2009-2013. The data are approximately for the end of March for each year
which coincides with the end of the Iranian fiscal year for 5 banks in the
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abovementioned period. The decline in each bank reflects continuing
consolidation in the Iranian banking industry.

Given the financial crisis since late 2012 in Iran which started due to the
end of the previous government and country’s political situation and also some
other reasons at that time, the importance of accounting the banks performance
under the most updated scientific models in two different points of view
(optimistic and pessimistic) without taking the internal relations within the
banks as a black box by the use of network system has become clear. In the
traditional DEA models, we have to take the internal relations within the
DMUs as a black box and consequently, we cannot discover the causes of
internal inefficiency (efficiency). A fortiori, the accuracy and validity of the
efficiency measurement via conventional DEA models is less than the network
DEA models.

According to the Barros et al. (2009), empirical studies apply two
approaches to measure bank outputs and costs. The production approach
considers that banks produce accounts of various sizes by processing deposits
and loans, incurring in capital and labor costs. The intermediation approach
considers banks as transforming deposits and purchased funds into loans and
other assets. These two approaches have been applied in different ways
depending on the availability of data and the purpose of the study. We define
inputs and outputs as following:

The inputs (x;), intermediate measures (zq) and outputs (y;) data are
provided in Tables 1 to 5, where five commercial banks (Mellat, Saderat, Sina,
Pasargad, Eghtesad Novin) as the DMUSs to be evaluated. In this connection,
we have considered that the physical assets (PA), the number of employees
(NE), deposits value (DV) and the operational costs (OC) are as the whole
process inputs, similarly, received commissions (RC), loan payments (LP) and
investment amount (IA), are the three intermediary measures in a two-stage
process and finally, whole process output is the net revenue (NR). It should
be noted that all the data presented in tables below are based on the published
reports from the independent auditor and legal inspector of the banks;
furthermore, all digits (except NE) are billion Rials.
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Table 1

Data Set for Five DMUs with Four Inputs, Three Intermediate Measures

and One Output in 2009
DMU Inputs Intermediate measures Output

PA NE DV 0oC RC LP 1A NR

Mellat 13.979 24737 386262 17.827 3.505 1.234 4563  3.770
Saderat ~ 21.819 29218 324713 22.083 3.125 6430 14.654 3.813
Sina 745 1561 30315 1.063 59 2112 3.148 700
Pasargad 2.986 4067  105.121 19.415 1389 400 1.116  3.109
Eghtesad 2.640 2693  96.417 2875 771 276 646 2.150
N.

Source: Research findings.

Table 2
Data Set for Five DMUs with Four Inputs, Three Intermediate Measures
and One Output in 2010

DMU Inputs Intermediate measures Output
PA NE DV OoC RC LP 1A NR
Mellat 13.979 24737 386.262 17.827 3.505 1.234 4.563 3.770
Saderat  23.330 29379 410.007 24.226 3.875 14.009 26.621 7.391
Sina 969 1721 41.848 1.543 186 1.109  4.399 1.118

Pasargad 5.769 4531 136.769 30.638 1.910  1.473 2.954 5.924

Eghtesad 2753 2970 115640 3286 767 276 1200 3.003

Source: Research findings.

Table 3
Data Set for Five DMUs with Four Inputs, three Intermediate Measures
and One Output in 2011

DMU Inputs Intermediate measures Output
PA NE DV OoC RC LP 1A NR

Mellat 22.293 23014 558.787 34.153 6.578 2.118  20.852 8.067
Saderat 25458 33856 570.490 30309 5512  3.808 21487 5.111
Sina 1.687 2264 55.928 1.826 406 1462  7.594 1.706
Pasargad 10.872 5708 166.091 37.674 2429 2.086  6.298 9.522

Ilightesad 2990 3907 152071 3.167 989 474 2773 4490

Source: Research findings.
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Table 4
Data Set for Five DMUs with Four Inputs, Three Intermediate Measures and
One Output in 2012

DMU Inputs Intermediate measures Output
PA NE DV OC RC LP 1A NR

Mellat 37.815 22495 826.116 37.747 5221 2190 26945 15.159
Saderat 64.766 33079  523.476 34391 4843  1.147 21.863 7.888
Sina 1.847 2238 76.531 1.845 548 4476  7.621 4.840
Pasargad 22.584 6720 227412 38818 4996 593 4987 13.558

Ilightesad 4.324 3861 194.576 4.524 1.207 1.882  3.293 4.401

Source: Research findings.

Table 5
Data Set for Five DMUs with Four inputs, Three Intermediate Measures
and One Output in 2013

DMU Inputs Intermediate measures Output
PA NE DV oC RC LP 1A NR

Mellat 43.025 22157 926.408 48.854 13.778 3.321 32391 21.978
Saderat 69.991 32713  637.692 38565 5.223 1.271  30.299 9.888
Sina 2.102 2374 93.866  2.404 733 753 6.922 2.592
Pasargad  51.127 7758 294.406 59.465 6.238 2.129  6.948 18.143

Elghtesad 3.967 4096 253493 4.713 1.652 8.765  7.437 5.396

Source: Research findings.

Regarding Table 6, OMPI>1 demonstrates productivity improvement
(progress), OMPI=1 indicates constant productivity and OMPI<1 represents
productivity decline (regress) which is contrary to the pessimistic point of
view as shown in Table 7.

As it is shown, optimistic productivity changes in considered banks during
the analyzed period in Table 6 on the average column, indicates that each bank
has on the average OMPI>1 signifying a productivity change over the
analyzed period. The OMPI was further decomposed in OPEC, OSEC and
OTEC. According to the Barros et al. (2009), the change in the technical
efficiency score is defined as the diffusion of best-practice technology in the
management of the activity and is attributed to investment planning, technical
experiences, and management and organization in the banks.
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Table 6
The Optimistic DEA-based MPI Values for the Iranian Commercial Banks
DMU 2009-2010 2010-2011

OMPI, OPEC, OSEC, TEC, OMPI, OPEC, OSEC, OTEC,
Mellat 1.30 1.00 0.89 1.47 0.94 1.00 0.71 1.33
Saderat 1.57 1.00 0.90 1.74 0.51 1.00 0.56 0.91
Sina 0.85 1.00 1.00 0.85 0.93 0.98 1.00 0.94
Pasar. 1.22 1.00 0.94 1.30 1.02 1.00 0.91 1.12
Eght. N. 1.03 1.00 1.00 1.03 1.00 1.00 1.00 1.00
DMU 2011-2012 2012-2013
OMPI, OPEC, OSEC, OTEC, OMPI, OPEC, OSEC, OTEC,
Mellat 1.71 1.00 1.08 1.59 0.93 1.00 0.82 1.15
Saderat 2.34 0.61 1.76 2.19 1.14 1.51 1.00 0.76
Sina 1.67 1.02 1.00 1.67 0.65 1.00 1.00 0.65
Pasar. 1.44 1.00 0.93 1.54 0.66 1.00 0.93 0.70
Eght. N. 0.81 1.00 1.00 0.81 0.93 1.00 1.00 0.93
DMU Average
OMPI, OPEC, OSEC, OTEC,

Mellat 1.18 1.00 0.86 1.37
Saderat 1.21 0.98 0.97 1.27
Sina 0.97 1.00 1.00 0.97
Pasar. 1.04 1.00 0.93 1.12
Eght. N. 0.94 1.00 1.00 0.94
Source: Research findings.

We use GAMS (Generalized Algebraic Modeling System) to estimate each
bank’s efficiency (inefficiency) measures to generalize to productivity
measurement.

5 Application to the Iranian Commercial Banks

In this section, we apply the proposed method to measure and analyze the
productivity changes of five Iranian commercial banks over the five years
period (2009-2013).

In this case, first of all, for each DMU, we run DEA models (8~19) to
calculate MPI’s distance functions for two individual stages and overall
process and then measure the OMPI values for the two-stage process by
equations (20)-(22). Then, we can measure the OPEC, OSEC and OTEC for
the two-stage process by equations (24~26), (29~31) and (32~34),
respectively. Similarly, we can calculate the PMPI values and subsequently,
measure the PPEC, PSEC and PTEC for a two-stage process. Finally, we use
AMPI to make the results from the integrated MPI of the optimistic and
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pessimistic point of views by the geometric mean of the consistent OMPI and
PMPI values. In other words, for achieving the final conclusion, we measure
the AMPI, AEC and ATC, respectively.

As it is clear in Table 6 from the optimistic DEA point of view,
productivities of all DMUs (except Sina) improved during 2009-2010 and
productivity growth rates for the DMUs are 30.2% for Mellat, 56.99% for
Saderat, -15.1% for Sina, 22.24% for Pasargad and 2.73% for Eghtesad N.,
respectively. It is clear that Second DMU (Saderat) achieved the greatest
productivity progress with 56.99% increase in productivity, while third DMU
(Sina) exhibited the most productivity decline with 15.1% decrease in
productivity. Similarly, we can analyze the productivity changes of all DMUs
during 2010-2013.

Table 7
The Consistent Pessimistic DEA-based MPI Values with Optimistic Concept
for the Iranian Commercial Banks

DMU 2009-2010 2010-2011
OMPl, OPEC, OSEC, TEC, OMPI, OPEC, OSEC, OTEC,
Mellat Inf. 1 Inf. Inf. Inf. 1 Inf. Inf.
Saderat Inf. 1 Inf. Inf. Inf. 1 Inf. Inf.
Sina 0.4929 1 1.150 0.43 1.0 1 1.11 0.8648
Pasar. 0.2168 1 1.35 0.16 Inf. 1 Inf. Inf.

Eght N. 072 108 109 062 080 071 112 10l
DMU 2011-2012 2012-2013
OMPI, OPEC, OSEC, OTEC, OMPI, OPEC, OSEC, OTEC,

Mellat Inf. 1 Inf. Inf. Inf. 1 Inf. Inf.
Saderat Inf. 1 Inf. Inf. Inf. 1 Inf. Inf.
Sina Inf. 1 Inf. Inf. Inf. 1 Inf. Inf.
Pasar. Inf. 1 Inf. Inf. Inf. 1 Inf. Inf.
Eght. N. 1.32 1.48 1.71 0.22 1.02 0.86 1.09 1.09
DMU Average
OMPI, OPEC, OSEC, OTEC,
Mellat Inf. 1 Inf. Inf.
Saderat Inf. 1 Inf. Inf.
Sina Inf. 1 Inf. Inf.
Pasar. Inf. 1 Inf. Inf.
Eght. N. 0.69 0.99 1.12 0.62

Source: Research findings.
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Moreover, on average, the most annual productivity improvement is
related to the Saderat Bank which results from the annual pure efficiency
change (2.25% decline), scale efficiency change (2.78% regress) and
technology change (27.10% decline) during the years under review. It must be
noted that these evaluation conclusions are correct, but only from the
optimistic point of view.

As we can see in Table 7, from the consistent pessimistic DEA point of
view with the optimistic concept, all of the DMUs (except Eghtesad N.) have
been infeasible in this case study. As the same way, during 2009-2011 the last
DMU is faced negative growth in productivity, but during the 2011-2013 has
been achieved positive productivity growth which is 31.60% and 2.34%,
respectively. Furthermore, on average, the productivity of the last DMU has
declined (-30.8%). Similarly, these conclusions are correct only from the
pessimistic point of view.

Table 8
The Aggregate DEA-based MPI Values for the Iranian Commercial Banks
DMU 2009-2010 2010-2011
OMPI, OPEC, OSEC, OTEC, OMPI, OPEC, OSEC, OTEC,
Mellat Inf. 1 Inf. Inf. Inf. 1 Inf. Inf.
Saderat Inf. 1 Inf. Inf. Inf. 1 Inf. Inf.
Sina 0.65 1.00 1.07 0.60 0.94 0.99 1.05 0.90
Pasar. 0.51 1.00 1.13 0.46 Inf. 1.00 Inf. Inf.
Eght. N. 0.86 1.04 1.04 0.80 0.90 0.84 1.06 1.00
DMU 2011-2012 2012-2013
OMPI, OPEC, OSEC, OTEC, OMPI, OPEC, OSEC, OTEC,
Mellat Inf. 1 Inf. Inf. Inf. 1 Inf. Inf.
Saderat Inf. 0.778 Inf. Inf. Inf. 1.23 Inf. Inf.
Sina Inf. 1.01 Inf. Inf. Inf. 1 Inf. Inf.
Pasar. Inf. 1 Inf. Inf. Inf. 1 Inf. Inf.

Eght. N. 0.56 1.22 1.08 0.43 0.98 0.93 1.04 1.01

DMU Average
OMPI, OPEC, OSEC, OTEC,

Mellat Inf. 1.00 Inf. Inf.
Saderat Inf. 0.99 Inf. Inf.

Sina Inf. 1.00 Inf. Inf.
Pasar. Inf. 1.00 Inf. Inf.

Eght. N.  0.8066 1.00 1.06 0.77
Source: Research findings.
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For making a correct and final conclusion, we should integrate the
optimistic and pessimistic values via geometric mean to reflect the
productivity changes of the DMUs thoroughly. To achieve this target and in
order to produce an integrated MPI for the five DMUs, Table 8 displays the
aggregate DEA-based MPI values, namely AMPI, for the five DMUs by
considering both the optimistic and the pessimistic DEA points of view
simultaneously. Specially, productivity growth rate of all DMUs (except
Eghtesad N.) have been infeasible (at least for two periods) during the four
time periods (2009~2013). As clearly is shown in Table 8, the AMPIs for last
DMU during the 2009-2013 were declining to -13.85% in 2009-2010, -
10.37% in 2010-2011, -43.86% in 2011-2012 and -2.36% in 2012-2013. The
annual average productivity growth rate for last DMU during 2009-2013 was
-19.34%. Similarly, we can analyze the other DMUs in the aforesaid time
periods.

6 Conclusions

The current paper develops relational models for measuring the total
efficiency for the whole process of a two-stage process unit in two different
DEA points of view, this is because the conventional DEA uses only
optimistic DEA models for efficiency measurement and also the traditional
DEA-based MPI uses optimistic DEA models for productivity measurements.
Therefore, the results only reflect the productivity changes from the optimistic
point of view. Subsequently, we measured the MPI’s distance functions for
two individual stages and the whole process for both DEA different points of
view by the traditional DEA models and supposed relational models in output
oriented BCC models, respectively. In addition, in the DEA standard models,
we have to take the DMUs as black boxes and therefore we have not been able
to find the main reasons of inefficiency (efficiency). A fortiori, the accuracy
and validity of the efficiency measurement via conventional DEA models is
less than the network DEA models. Therefore, the identified double frontiers
two-stage DEA is more realistic, comprehensive, accurate and validate than
the conventional optimistic or pessimistic (or both of them) DEA-based MPI
individually. In this paper, in order to develop and modify the previous
studies, we have proposed a method to modify Wang and Lan (2011)
aggregate MPI and also extend it to a two-stage process which we refer to as
the double frontiers two-stage DEA or DFTDEA for measuring the MPI from
double frontiers (optimistic and pessimistic) in two-stage DEA
simultaneously, and develop the aforementioned approach and related models.
The DFTDEA-based MPI considers not only the optimistic productivity
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changes of DMUs but also determines their pessimistic changes and, not only
the shifts of efficiency frontiers but also the movements of inefficiency
frontiers. Therefore, it is more practical, useful and applicable than the
conventional DEA-based MPI.

The proposed models have been applied to analyze the productivity
changes of the Iranian commercial banks. The application results have shown
that the OMPI values are different from those measured from the PMPI and
cannot be disregarded.

The achieved AMPIs have been applied to analyze the productivity
changes of the five Iranian commercial banks during 2009-2013. The results
have distinctly proven our expected outcomes and shown that the MPI values
measured from the optimistic and pessimistic DEA points of view completely
difference.
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Utilizing finance conceptual framework, this paper applies a Frontier-Volatility analysis
to illuminate regulatory policies effects on volatility under Iranian Banking Prudential
Framework over the period 2003 to 2015 using the raw database collected, classified and
compiled by the Rahavard Novin Co. version 3, Securities and Stock Exchange
Organization. Findings portray that volatility is affected by the regulatory policies.
Tighter regulatory controls will lead to higher volatility that makes it tough for the central
bank to regulate the system for culminating financial stability as well as difficulty of entry
for the investors. Regulatory policies’ positive variations will also lead to lower share
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and also will heighten the liquidity risk causing volatility as well as lower investment and
shared revenues fluctuate the performance. Furthermore, economic growth has been
ineffective on volatility in the current period although its effect has been positive and
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1 Introduction

Financial regulation is evolving as policymakers seek to strengthen the
financial system in order to make it more robust and resilient. Changes in the
regulatory environment are likely to have an impact on financial system
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structure and on the behavior of financial intermediaries that central banks
will need to take into account [BIS, (2015)]. The Basel III international
regulatory policies framework, which was produced in 2010 by the Basel
Committee on Banking Supervision at the Bank for International Settlements,
is the latest in a series of evolving agreements among central banks and bank
regulatory authorities to standardize bank regulatory policies, among other
measures. The Basel III regulatory reform package revises the definition of
regulatory policies and increases cushions holding requirements for financial
organizations. The quantitative requirements and phase schedules for Basel
III were approved by the 27 member jurisdictions and 44 central banks,
supervisory and regulatory authorities on September 12, 2010, and was
endorsed by the G20 leaders on November 12, 2010. Basel III recommends
that banks fully satisfy these enhanced requirements by 2019. The Basel
agreements are not treaties; individual countries can make modifications and
customize to suit their specific needs and priorities when implementing
national regulatory policies [Geter, (2014)].

The dynamic regulatory policies impact have remarkably been notified by
the policy makers to interrelate with the financial systems stability. In the U.S.,
deregulation of the financial entities in the 1970s and 1980s led to higher
competition and deduced lower monopoly rents and oriented the equilibrium
risk of failure (Keeley 1990). Three categories of regulation, competition and
risk have tightly been interconnected to each other at the theoretical level
[Hellmann et al., (2000); Cordella and Yeyati, (2002); Repullo, (2004);
Niinimaki, (2004)].

Central financial institutions as regulators in the money market handle
reserve requirement as a proxy for regulatory policy and stock market officials
are the regulators in the capital market. Financial institutions are the players
in both markets. Hence, both regulators decide for the regulatory policies in
these markets. A proxy from the stock market official for regulatory policy is
legal reserve. Legal reserve is an index which is obligatory for firms who are
the members of stock market and constitutes a component of the equity.
Article 140 of the amendment of the trade law of Iran emphasizes that five
percent of the net annual profit must be considered as the legal reserve. On the
other hand, according to the article 238 of the same amendment in trade law,
the base of calculating legal reserve is the net profit after subtracting the losses
of the previous years. Therefore, in conditions where the firm has annual
losses, the net profit must not only be included as base for estimating legal
reserve for the current year, but also it would be essential for the firms to
subtract the sum of annual losses from the current year's net profit and five
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percent of the remaining surplus be calculated and considered as legal reserve
to reach 10 percent of the paid capital as a mandatory reserve.

There have been several shortages that could be observed for strengthening
the economies by enabling the private sectors. The background of these
distortions in any economy would mainly be caused by the problems that the
financial systems emanate it since financial entities are the connecting
channels of subsectors in a financial system. Therefore, the contagion can be
caused by the fluctuations in the financial legal persons to provoke and
influence other sectors’ malfunctioning and central financial institutions
around the globe which attempt to arrange regulatory and supervisory policies
to regulate and tune up the financial institutions in order to pay heed on the
objectives in line with the inefficiencies in the financial system. These policy
making implementations in essence include several interferences that may
lead the financial legal entities to slow movement towards their goals.

Based on the prudential regulation framework, it is assumed in this paper
that the regulator is following the goal that financial stability can merely and
relatively be achieved if the volatility notions are considered as significant and
in this regard, the regulatory policies have to be oriented towards fulfilling
these indices. On the opposite side, stock market organization is a regulatory
official for managing industries. Moreover, the investors who are willing to
purchase the shares of the financial institutions have to compare the registered
institutions based on their risk and return. Therefore, they have to study these
two indices for making decisions. So, the common point between the
regulatory official and the investors is risk. Henceforth, the main objective of
this research is to investigate whether the regulatory policies have dynamically
affected the volatility under prudential banking framework in Iran. Moreover,
based on the return volatility conceptual framework, it would be again
emphasized that investors in the financial markets consider the deviations of
the expected earnings from the actual earnings that the general assembly
approves. It is expected that regulatory policies both from the central bank and
stock market must regulate the deviations in such a way that shareholders
could decide on purchasing the stocks according to the minimum deviations
that the financial institutions expect and the actual one that realistically occurs.
Therefore, it is expected (as assumed in this study) to find that the volatility
of earnings is relaxed by the regulatory policies or not.

Rahavard Novin Co. version 3, Securities and  Stock
Exchange Organization crude database over the period 2003 to 2015 has been
applied for exemplifying the dynamics nexus between the regulatory policies
and volatility in gains and risk of the financial institutions. The framework



56 Money and Economy, Vol. 11, No. 1, Winter 2016

which has been marginally looked on in this paper is to construct indices to
requirements regarding the capital and official supervisory power along with
restrictions on financial entities activities via Barth et al., (2001a), (2006),
(2008) which has been the first study in describing the relationship between
the regulatory policies and volatility in financial institutions’ performance.
With respect to the fact that single analysis to delineate the framework might
not be adequate to intern the dynamics of the changes in policies. Frontier-
Volatility Analysis can be applied to additionally employ the relationship. The
statistical analysis will be performed smearing the association between the
policies and performance. Subdivisions of the paper include the related
literature and antecedent studies in section 2 and Section 3 illustrates
methodologies where the financial and economic modeling approaches are
presented to reach the empirical results in section 4. Ultimately, the
concluding remarks will notably be presented in section 5.

2 Literature Review and Antecedent Studies
The financial view on the policy making affairs and their influences on the
performance of the financial legal entities could academically been observed
in studies by Barth et al. (2004) who targeted financial institutions’ stability
and development from specific regulatory and supervisory practices in which
capital stringencies, official supervisory power, and performance were
insignificantly associated with each other. Regulatory and supervisory
policies as factors which depicted significant relationship consisted of
disclosure resulted from correct information, monitoring empowered by
private sector as key beneficiaries and corporate control exposed from
incentives for private representative agents. The fact as it is highlighted in
finance-oriented articles, strengthen that financial institutions which
contribute to more robust regulatory and supervisory regimes are proved to
experience lower risk and stronger credit environment. In a sample of ten
listed financial institutions studied by Leaven and Levine (2009), capital
requirements have little effect on actual risk. Indeed, this requirement has
positive impact on stability in the financial systems based on asset pricing.
Financial activities restrictions and deposit insurance augment bank risk
according to Demirguc-Kunt and Detragiache (2002) and Barth et al. (2004,
2006) while it is theoretically anticipated that financial risk must be dipped as
a result of an strength in regulatory and supervisory policy whereas this
amplification would raise the gains of the financial institutions.

Valipour Pasha and Ahmadian (2013) investigated the determinants of
banking system profitability and illustrated that both bank-specific factors and
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macroeconomic factors influence financial institutions’ profitability in Iran.
Also, bank profitability is significantly influenced by investment to total assets
ratio, nonperforming loans to total assets ratio, and time deposit to total assets
ratio as well as economic growth rate which has a significant positive impact
on financial institutions’ profitability.

A collection of information, compiled by Barth et al. (2001), has been
utilized by Buch et al. (2008) in a research in which it applies supervisory
systems indices for affecting the systemic risk of the financial institutions.
They concluded that regulation and supervision respectively reflect positive
and negative impacts on the gain and risk of the entities.

The tighter the restrictions on financial activities, the lower their
efficiencies will be according to the study implemented by Barth et al. (2010),
while capital limitations have positive influence on efficacy. It was also
achieved that supervisory authority independence is meaningfully and
positively related to the gain of the financial institutions despite the fact that
no significant association has been discovered between the gain of the
financial institutions and official supervisory power.

Valipour Pasha and Heidari (2014) applied sample selection method to
examine the relationship between profitability and capital adequacy ratio of
financial institutions of Iran. Findings of the study highlight the fact that
financial institutions which do not comply with the minimum capital adequacy
ratio requirement would not denote their actual profitability in the profit/loss
statement. Even though this information is reflected in their annual financial
statement, it could not be justified that financial institutions which are
profitable would be able to comply with the capital adequacy ratio. In other
words, the bank which does not meet the capital adequacy requirement would
not be profitable. Results also indicate that based on the accounting and
economic rules which are transparently depicted and applied in the Basel
Accords, loss of the financial institutions results in a sudden decrease in
financial institutions’ equity. Main covariates such as demand deposit to total
assets, loans to total assets, saving deposits to total deposits and
nonperforming loans to total assets prove to be negatively significant.

A sample of European financial institutions has been investigated to
analyze the dynamic relationship between regulatory and supervisory policies
and the performance of these financial institutions over the period 2000-2008
via Chortareas et al. (2012) in which the findings emphasizes that more
stringent capital requirements in line with official supervisory powers can
improve the efficient operations of the financial systems. Moreover, policies
which highlight the supervision and regulation as for monitoring and
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restrictions for financial entities’ activities will raise ineffectiveness.
Therefore, higher quality institutions could be reason for the relationships
between capital requirements as well as official supervisory powers on the
financial entities efficacy. Concentrating on the Asian financial institutions
over the period 1994-2008, Lee and Hsieh (2013) discovered a positive
relationship between capital and profitability in Asian financial institutions.

Generally paraphrasing, studies regarding the impact of regulatory and
supervisory policies on the financial institutions is proved to have various
results since the period and sample under which the researches have
implemented the study are very different. Another reason for achieving
multiple causality effect would be the evolution of these policies during the
course of time and changes in economic and financial contexts in various
countries.

According to Basel I, minimum capital requirement has been regarded as
focal in the context of regulations which is taken into account as vital since
higher stability will be resulted from higher regulatory policies in financial
institutions. Financial institutions solvency is affected by the capital
requirement [Kahane (1977), Kareken and Wallace (1978) and Sharpe (1978)]
and in this setting the financial entities will have the increasing motivations to
augment the risk appetite with a flat insurance premium in place. Identical
outcomes have been concluded from the setting of an incomplete market in
examination by Koehn and Santomero (1980), and Kim and Santomero (1988)
challenges regulatory policies to heave motivations to take higher risk.

The possibility of failure and the impacts of the deposit insurance are the
factors in which the financial institutions raise their portfolio risk using higher
capital standards when a flat rate of deposit insurance premium is paid
[Furlong and Keeley (1989) and Keeley and Furlong (1990)].

3 Methodology and Factors Descriptions

Frontier estimation method, as an economic modeling approach, stems from
the production frontier models presented by Aigner, Lovell and Schmidt
(1977) and Meeusen and Van denk Broeck (1977). The Production Frontier
Model without random component can be written as:

Yie = f(xir, B)- Tecy; (D

where Y;; is the observed scalar output of the firm i=1,..I at time t=1,...,T, x;;
is a vector of inputs, f(x;;, ) is the production function, and f is a vector of
technology parameters to be estimated. Tec;; denotes the technical efficiency
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defined as the ratio of observed output to maximum feasible output. A
stochastic component that describes random events can also be added which
is denoted by exp{v;;}. The stochastic production frontier will become:

Yie = f(xie, B). Tec;r. exp{v;c} 2

Where Tec;; is considered to be a constant term. f(x;;, f) takes the log-
linear Cobb-Douglas Production Function form and the model can be written
as:

LnY; = By + X!_; Bilnx;y + v (3)In this framework, v, is the “noise”
component, which is considered as a two-sided normally distributed variable
and constitutes an error term, with a specific distribution to be determined.
Frontier Analysis has examined also "cost" and "profit" -efficiency
(Kumbhakar and Lovel 2003). "Profit Frontier Analysis" examines the case
where producers are treated as profit-maximizing agents (both output and
inputs should be decided by the firm) and not as cost-minimizers. The "Cost
frontier" approach attempts to measure how far is the firm from full-cost
minimization (i.e. cost-efficiency). The non-negative cost-inefficiency
component is added rather than subtracted in the stochastic specification. The
specification here is similar with the "production frontier" one. Frontier
Analysis has also been applied in micro data of consumer demand in an
attempt to benchmark consumption and segment consumers. In a two-stage
approach, a frontier model is estimated and subsequently deviations from the
frontier are regressed on consumer characteristics (Baltas 2005).

Measuring the volatilities in financial institutions before, during and after
financial crisis has been significantly used and adjusted by nations who have
cared about their financial system’s stability around the globe. Expected loss
and gains makes the subject magnificently highlighted when they make an
effort to compare the sustainability and robustness of their financial systems
via predicting the entire density of down turns. Having used these models in
risk management, derivative pricing and hedging, market making, market
timing, and portfolio management results will be interesting from the
viewpoint that guessing about the probability of repeating the previous down
turns in the economies will be fundraising for the credit scoring institutes. In
order to make a proper understanding, risk managers are quite aware that past
events regarding the fluctuations in the financial systems must be studied
remarkably to adjust volatilities in the upcoming future. Financial contracts
are good examples of this case because in Options and Futures, the traders are
supposed to estimate the minimum and maximum bandwidth of the volatilities
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in their contracts as well as they will check their forecasts by the real statistics
in the future. The reason why risk managers are notably interested in adjusting
the volatilities is that they are managing the stocks for the financial institutions
and in this case, they must sell, e.g., a bank’s stock in advance of any likely
fluctuation which may ruin their promoting efforts (Engel & Patton, 2001).
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Figure 1. Volatility Coefficient of Variation

As in figure 1, volatility has sharply been increasing throughout the period
of study during which three episodes are illustrated. First, the coefficient of
variation from 2003 to 2005 is constantly moving upward. The second stage
entails 2006 through 2010 which is signposting an accelerating start of
fluctuations in the financial institutions in stock market. Finally, the period
underlining from 2011 through 2015 which has contained the peak hump of
the volatilities and it shows the volatility is dipping since 2014. Overall trend
signals that the fluctuations in earning have been increasing throughout the
history of the study for the investors that they consider the risk of return in
their investments if they are going to trade financial institutions’ shares
comparing them with other industries in the market.
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At the beginning of the volatility models, it is first assumed in Finance
studies that ry; is the asset price at time t and Y;; = Ln(rj) — Ln (rje — 1) is
the continuously compounded return on the asset over the periodt — 1 to t.
The mean and variance are defined as:

my = Ep_q[rt] 4)
hit = Eq_1[(rie — mit)z] (%)

Where E;_;[u] is the expectation of some variable u given the data set at
time t — 1 which is often denoted by E[u|t — 1]. Without loss of generality
this implies that ry is generated according to the following process:

Tie = My +/hie&;e Where Ee_q[ei] = 0and Vi_y[e;e] = 1 (6)

In this paper, we focus on the standard deviation of earning per share as
volatility indicator representing risk. Other measures of return rather than
earning per share can be used in line with the regulatory policy indicators and
data set'.

Finance theories in the form of a price volatility model is used by Kothari
and Zimmerman (1995) and Engle and Patton (2000) in this study. The
distribution of &;; is proposed to be {g;;} ~i.i.d. F() where F is the cdf of
&t. The mean and variance are naturally defined as p = E[ry], 0% =
E[(r;t — 1)?]. In other words, the volatility model is applied to demonstrate
the impact of regulatory policies on the financial institutions’ volatility in the
stock market under prudential regulation framework using the frontier method
of estimation. The model is used would be as follows:

LnYy = ag + Ln Xy BitVie—n + In X1 VieFRiy + In X1 0;¢FRj¢—y +
InYi @My + InYy wi My + &5 (7

Where Yj; is the pointer of dependent variable denoting volatility in the
financial institutions. FR is regarded as the financial ratios and the required
ratios are calculated and M variables stand for the macroeconomic indicators
such as the GDP growth rate.

The variables used in this paper include Voleps2 showing the volatility of
the earning per share in the twenty financial institutions in the Iran stock
market. Legres is as the first proxy for regulatory policy which is measured as
the ratio of legal reserve to deposits. Invl is the second measure of the

! The data set which is used in this study is collected and compiled from Rahavard Novin Co.
version 3, Securities and Exchange Organization
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regulatory policy and is considered as the ratio of reserve requirement
regulated by the central bank to safeguard the financial institutions against
unwilling events. GDP growth rate represents the macroeconomic indicator.
Industry Competitive Structure (ICS) presents the competitiveness which
highlights the subtraction of Herfindahl-Hirschman index from one. As a
commonly accepted measure of market concentration, Herfindahl-Hirschman
index can range from zero to 10000 showing that the market has a lower
competitiveness when it goes up and it is calculated as:

HHI = 5,2 + 5,2 + 532 + - + 5,2 (®)

In which s depicts the share of the financial institution in the financial
institution industry in the stock market. The closer a market is to become a
monopoly, the higher the market's concentration (and the lower its
competitiveness). If, for example, there were only one financial institution in
the financial institutions industry, that firm would have 100% market share,
and the HHI would equal 10,000 (100?), indicating a monopoly. Or, if there
were thousands of financial institutions competing, each would have nearly
0% market share, and the HHI would be close to zero, indicating
nearly perfect competitiveness. In other words, increases in the Herfindahl
index generally indicates a decrease in competitiveness and an increase
of market power, whereas decreases indicate the opposite. Diversification
value which is defined as in formula (8), denotes the measure of Industry
Competitive Structure (ICS).

ICS = DIV;, = 1 — HHI,, 9)

The major benefit of the Herfindahl index to such measures as the
concentration ratio, is that it gives more weight to larger firms. The measure
is essentially equivalent to the Simpson diversity index, which is a diversity
index used in ecology, and to the inverse participation ratio (IPR) in physics.
Liq shows the ratio of financial institutions’ liquidity reserves on total assets
and VariA demonstrates the ratio of revenue on total assets. Leverage ratio
(debr) is defined as the proportion of total debts to total assets and liquid assets
ratio (Qui) also known as the quick ratio modified by the fraction of highly
liquid assets to total assets. According to the Frontier analysis, the variables
are used as logarithm in the empirical estimation to make a parallel view on
the theoretical literature review.
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4 Estimation Result

The zero hypotheses for testing the unit root entails whether all panels
contain unit root whereas the opposite hypothesis delineates that at least one
panel is stationary. According to table 1, the variables including the
dependent, policy and independent variables are stationary at 5 percent
significance level.

Table 1
Unit-root Test for Total Variables Based on Augmented Dickey-Fuller Tests
Variables Statistic p-value
Legres 55.68 0.0506
Invl 146 0.0000
GDP 589115 0.0273
ICS 7.8417 0.0001
Liq 188.4579 0.0000
VariA 65.9949 0.0060
Voleps2 48.4826 0.0380

Source: Authors’ calculations.

Having used Hendry (1985) approach in estimating the model, the
variables are shortlisted according to the highest insignificance level as well
as the possibility of estimating the regressions using the Frontier method
because inclusion of some variables relevant to the model or not, cause an
error in estimations and therefore, the model cannot be calculated.

According to table 2, the impact of t-1 volatility on its current measure is
positive which represents that a percent volatility increase in the previous
period raises the current period volatility by 0.4 percent. Therefore, the
investors could easily study the risk of the institutions with one period lag to
estimate the risk of shares for the current period in order to make the proper
decisions. It would also be expected that gains would be positively affected
by the economic growth since appropriate economic conditions contribute
well to the financial institutions to make proper intermediary operations
leading to higher gains and lower fluctuations. According to table 2, the
current and second lag of the variable representing GDP is not significantly
influencing the volatility while the first lag is positively and significantly
effective. This also emphasizes the fact that financial institutions are generally
less likely to consider the economic conditions perspective. In other words,
whatever the adjustments which are implemented are based on the internal
factors, financial institutions gains that is symbolized by the earning per share
in the stock market are probably less affected by the ups and downs of the real
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economy because of the fact that speculative outlook governs the decision
making process in the stock market and hedging so comprehensively occurs
that fluctuations in economic growth does not significantly affect it.

Table 2

Time-varying Frontier Model (Dependent Variable: LogVoleps2)
Coef. Std. Err. z P>z [95% Conf. Interval]
L1. .4057868 .1382651 293  0.003 .1347921 0.676782
L2. .0940396 .1647681 0.57 0.568  -2289 0.416979
Loglegres

--. .0761469 .0342816 222 0.026 .0089562 0.143338
L1. -.0193089 .0392641 -0.49  0.623 -.0962652 0.057647
L2. -.05753 .0414282 -1.39  0.165 -.1387279 0.023668
LoglICS

--. -.0402364 .0264532 -1.52 0.128 -.0920836 0.011611
L1. -.0361199 .0329814 -1.1  0.273 -.1007622 0.028522
Logliq

- -2192612 .1335054 -1.64 0.101 -.4809269 0.042405
L1. .0124901 .064952 0.19 0.848 -.1148135 0.139794
L2. -.0453052 .0520665 -0.87 0.384 -.1473536 0.056743
LogvariA

--. 9.316621 5.451396 1.71  0.087 -1.367919 20.00116
L1. 8.03134 4.621759 1.74  0.082 -1.027141 17.08982
GDP

--. 0106489 .0087889 121  0.226 -.0065771 0.027875
L1. .0282075 .0142946 1.97 0.048 .0001907 0.056224
L2. .012591 .0118957 1.06  0.290 -.0107242 0.035906
LogQui

--. 4753291 2.570212 -1.85 0.064 -9.790814 0.284232
L1. -2.243547 2.056088 -1.09  0.275 -6.273405 1.786311
Loginvl

- 1.86881 1.125139 1.66  0.097 -.3364224 4.074042
L1. .1296605 .8865099 0.15 0.884 -1.607867 1.867188
L2. -.1882778 .5309469 -0.35 0.723 -1.228915 0.852359
Logdebr

--. -1.771012 2.262644 -0.78 0.434 -6.205713 2.663689
L1. -3.869879 2.122706 -1.82  0.068 -8.030306 0.290548
_Cons 3.951568 1.510198 2.62  0.009 .9916351 6.911501

Source: Authors’ calculations.

It is assumed in this study that the volatility of earnings is relaxed by the
regulatory policies. According to the return volatility conceptual framework
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in line with the frontier estimation approach, it would be again emphasized
that investors in the financial markets consider the deviations of the expected
earnings from the actual earnings which the general assembly approves. It is
expected based on regulatory policies both from the central bank and stock
market that they should regulate the deviations in such a way that shareholders
could decide on purchasing the stocks according to the minimum deviations
that the financial institutions expect and the actual one that realistically occurs.
Therefore, the regulatory policies transparently influence the selection and
decision-making processes of the investors in the stock market.

There are three channels to interpret the impact of reserve requirement
variations on the financial institutions performance through released
resources. First, higher reserve requirement will lead to lower released
resources which will limit the ability of the financial institutions to provide
loans and facilities which will lower the shared revenues resulting a decrease
in EPS and that will make it volatile compared to the previous periods.
Second, higher reserve requirement resulting in lower released financial
resources heightens the liquidity risk which will direct the financial
institutions to the inter-bank market or the central bank as the lender of the
last resort to raise fund which is expensive causing higher operational cost and
lower EPS and makes it volatile attributed to the previous period. Third, higher
reserve requirement will lead to lower released resources resulting in lower
investment and lower shared revenues directly influencing the earnings per
share and higher volatility.

Leverage ratio degree is obviously a good measure to indicate whether
financial institutions are taking adventurous risk of increasing their costs for
lower returns. Financial institutions should adjust their statements to move
towards target leverage ratios. This is because the risk of failure may rocket
when financial institutions do not adjust their equity in line with changes in
their assets and liabilities which could be interpreted as financial institutions
follow their conventional path in financial intermediaries where they make
portfolio of assets in order to make profit. The leverage ratio degree shows
that both equity and liabilities tend to adjust to move leverage positively
without considering the state of the economy of Iran. On the other hand, the
index of leverage’s coefficient conditioned by the economy state is negative
which replicates that financial institutions tend to experience a negative
impact of leverage on the return to equity as a result of cost push due to higher
ratio of assets to equity in the bust and inappropriate return on investment.
Furthermore, leverage ratio during the bust is highlighted as negative which
replicates a higher cost for lower return for the banking network that gives an
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alarm for credit rating, optimizing financial resources as well as higher quality
of portfolio management which reminds us the need for portfolio
diversification which appears to be essential so that financial institutions have
to adapt their revenue situations with the state of the economy.

Furthermore, one percent increase in the legal reserve (Loglegres) and
reserve requirement (Loginv1) as key regulatory policy index in this study has
respectively increased the volatility of earning per share significantly by 0.07
and 1.8 percent which highlights the fact that legal reserve requirement
adjustments by the central bank is more influential that the legal reserve
occasionally is regulated by the stock market as well as the fact that though
the first and second period lags are not significantly effective, the current
period percentage changes in these policies will influence the volatility
leading to a variations in the decisions that the investors might be making to
invest in financial institutions or not. It is reemphasized hereby that both
potential and dynamic investors in the market consider the deviation of the
expected earnings per share from the actual one publicly announced annually
and published at the general assembly in order to invest in the stock market or
not.

Assets circulation variable (LogvariA) denotes that one percent
increase leads to respective nine percent and eight percent increase in
volatility at 10 percent significance level. It reinforces the point that revenue
caused by assets circulation is more highly influential than other determinants
since the source of making gains in the financial institutions is their assets
components. Market competition structure (LogICS) and liquidity proportion
(Logliq) have insignificant impacts on the volatility which undermine the fact
that they have nothing to do with the volatility of earnings in financial
institutions though the negative sign of the coefficients shows that these
entities could dip their volatilities in gains by increasing these ratios.

Financial institutions can decrease volatility by increasing leverage
(Logdebr) because one percent increase in the first period delay of debt ratio
will lead to 3.8 decreases in volatility approving that these entities can control
their ups and downs in earnings by leverage ratio. The variable defined as the
logarithm of total debts to total assets signifies that as financial institutions
increase their leverage ratio, they will directly identify return and it will highly
improve the entities’ earnings. Therefore, the estimation result for this variable
is as it was anticipated. Higher debts to assets ratio will lead to higher risk if
the assets’ components as loans are not reimbursed and on the other hand, it
will result in higher earnings if it leads to performing loans. Henceforth, it can
be interpreted as the need for further adjustment in financial institutions’ asset
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portfolio which is the key tasks of the regulators i.e. the central bank on the
one hand, and the stock market officials on the other hand. The leverage ratio
may also lead to increased volatility for two reasons. First, given that activity
levels are expected to fall, liquidity is also likely to be lower, which will tend
to push up bid-ask spreads (and reduce the size of the contracts to be traded —
“clip size'”) and lead to an increase in volatility. Second, if banks seek to
economize the amount of central bank reserves that they are willing to hold at
given levels of interest rates, then smaller reserve buffers may leave them
needing to bid up for cash in short-term money markets in response to
unexpected shocks, increasing market volatility. This may be particularly
relevant for banks within a floor-based operating framework [BIS, (2015)].
Furthermore, the highly liquid assets ratio (LogQui) in the financial statements
is negatively effective on volatility because they can be plainly transferred to
liquid reserves by the financial institutions to control their fluctuations.
Capital restructuring seems to be vital since institutions strive to make the
most efficient use of limited finance; the key consideration is where financial
institutions expand and scale back. One clear trend is the renaissance of classic
finance as unsustainable and over-leveraged structures give way to simpler
and more transparent forms of banking business which should include moving
away from an originate-to-distribute model towards a renewed focus on credit
quality and relationship-driven banking. Effective capital restructuring will
help to streamline what are often overly complex and diffuse banking groups.

5 Conclusions

Deregulations of the financial entities have increased competitions in financial
markets, but volatilities in the financial institutions performance have oriented
the regulators to monitor and control risk. Regulatory policies from the
officials could be made in such a way that the beneficiaries especially
investors in the stock exchange could better decide on choosing a proper share
for investment. From this perspective, this paper investigates the effects of
regulatory policies on volatility as an underlying objective that almost all
regulators follow to achieve. Rahavard Novin Co. version 3, Securities and
Stock Exchange Organization database has been applied for exemplifying the
nexus between the regulatory policies and volatility of the financial
institutions from 2003 to 2015. Applying an original sample of regulatory and
volatility proxies, Frontier-Volatility Analysis has been implemented to
investigate the impact of regulatory policies on the financial institutions

! Integrated
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performance. Having reached to interesting results and extending the literature
both theoretically and empirically, findings of the study highlight the facts that
volatility of earning per share as a risk measure has been increased by an
increase in the legal reserve (Loglegres) and reserve requirement (Loginvl)
as key regulatory policy indices which highlights the fact that changes in these
policies will influence the volatility leading to a variations in the decisions
that the investors might be making to invest in financial institutions. The
impacts are interpreted in three channels: First, regulatory policy positive
variations will lead to lower released resources which will restrict providing
loans and facilities resulting in lower shared revenues as well as a decrease in
the earning per share in the financial institutions and that will make it volatile.
Second, it will heighten the liquidity risk which will direct the financial
institutions to the inter-bank market or the central bank as the lender of last
resort to raise fund which is more expensive causing higher operational cost
and lower earnings per share and makes it volatile and third, it will result in
lower investment and lower shared revenues directly influencing the earnings
per share and higher volatility.

Economic growth has been ineffective in current period but positively and
significantly influential in first period delay on volatility. As a boom indicator,
GDP recovery will amend the investors' perspective in transferring their
resources to the stock market to purchase shares of the firms and financial
institutions. Positive perspective seems to increase an encouraging
atmosphere for the shareholders to both potentially and dynamically receive
higher earnings in the market. Therefore, it is anticipated that a positive
increase in GDP heightens the volatility in the markets specifically in the first
delay period.

As it has been doing as an effective regulatory policy, Central bank is
recommended to decrease reserve requirements for the financial institutions
because they will have higher access to their resources in order to provide
facilities and gain more in this atmosphere. Hence, it will strengthen both
regulators of central bank and stock market to culminate financial stability.
Better financing conditions will enable the economic agents to have more
appropriate business conditions which are expected to invest their resources
in financial institutions and that makes it possible for them to allocate more
services to the firms.

The financial situation worsens when higher leverage ratio degree which
would cause difficulty in responding the deposits they have raised from the
depositors and paid capital from the shareholders. Regulatory and supervisory
steps have to be taken by the central bank along with the Iranian financial
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institutions to at least monitor and manage financial institutions financial
resources as well as how they use the funding from expensive deposits which
could be a trigger to provide new approaches for raising less expensive
financial resources. The ability to build enduring relationships through
customer service, understanding and the ability to adapt to tougher regulatory
controls will be key competitive differentiators in this environment.
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1 Introduction

Development and use of information technology in various fields, particularly
in the areas of banking, is a result of the capabilities of information technology
that is faced with great enthusiasm in the today’s business world. Third
millennium human is trying to distance from the traditional model and create
a new pattern, which fits with the requirements of the information age, by
accelerating the development process and information technology using in
different parts of the social system. In this regard, and like the majority of
service providers, banking system, during the recent decades, has rapidly
turned to invest on new technologies to provide services to clients, as a way
to control costs, attract new customers and achieve customer expectations and
put the use of these technologies (Internet banking, telephone banking, ATM
machines, etc.) on its agenda, as a strategic necessity (Mattila, Karjaluoto,
Pento, 2003).

Parallel to the increasing developments in the world, customers’
expectations rate from banking network has grown. So all customers wanted
high quality services, increase the speed of banking operations and pay
particular attention of staff to themselves. To achieve the above objectives,
undoubtedly, banks and customers should be able to use information
technology. But there are obstacles in the way of the development of
information technology to achieve electronic banking. In this study, we first
tried to identify the factors using the Delphi approach, and then, to prioritize
factors, according to their affecting and influencing on management and
development of electronic banking. In this research, after the introduction, we
will highlight the importance of the topic and literature of research. In the third
part, we present the research method, the statistical population, the method of
data collection and implementation of the research method steps and in the
fourth section, we will find the findings of the research. In the final section we
explain the final results and suggestions.

2 Literature review

Electronic banking is the provision of financial and banking services through
the Internet and electronic network, which has attracted a lot of attention as
one of the most important e-commerce infrastructure and many researchers
have spent time on the foundations of electronic banking development.
Electronic banking has been unprecedented in recent years and there is no
doubt that in order to enter the global markets and membership in the World
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Trade Organization, it is necessary to have an efficient banking system that
can compete with the world's banks with precision, speed and technology.

In electronic banking, significant advances have taken place in Iran, but the
use of new technologies has not yet changed the business of banks. Financial
intermediation, which forms the core of the banking system's activity, has not
yet been tangibly affected by these processes. Perhaps there is a need for
lawmakers and senior executives of the banking system to take a different
approach to "technology" and not only see it as a tool, but also as a driver for
the evolution of the new business model. Therefore, in order to institutionalize
new technologies in the banking system and change the structure in the
banking business approach, it is necessary to provide the necessary framework
for the symmetric and immersive development of this important issue.
Certainly, the traditional banking model will no longer meet the growing
needs of customers in the banking system. Hence, e-banking development
should be followed by the definition of various patterns of banking business.
Patterns that are consistent with international trends and standards of Islamic
banking, along with profitability. Developing a few tools, as well as improving
quality, standardizing, improving service security and redefining the banking
business model, can provide a unique opportunity to grow the banking
industry, increase access to financial services, reduce costs and increase the
efficiency of banking operations. And this is only possible in the light of the
shift in policy makers, bankers, and e-banking actors. Also, reducing sanctions
and providing a suitable platform for interacting with international banking
will require the banking system. A look at the statistics shows that Iran has a
very small share in the international banking system. On the other hand, the
operational presence of banks and financial institutions in foreign countries
indicates the financial development of a country and for joining the global
financial network, having a strong banking system is essential, A banking
system that can enter the markets with day-ahead technology and with
advanced banks. Therefore, in order to enter the global e-commerce platform,
the development of electronic banking is one of the most important parts of
the country that should move along with this move. Also, the lack of
communication and interaction of the country's banking system with the
international banking system has led to the failure of the country's electronic
banking to be in line with global developments in this regard. Therefore, the
process of banking system re-creation and improvement of effective
international presence areas and attention to important areas such as the
development of integrated banking models and standardization of banking
processes, social banking, integration, development and modernization of
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comprehensive information system, promotion of security systems, And the
pivotal worker should be pursued with more effort. The desirable situation in
electronic banking is imperative that the integration, development and
modernization of the comprehensive information system, with the benefit of
the technologies, as outlined in the map of the Central Bank on the horizon of
1400 (2021AD), should be pursued with firm determination.

Table 1

A Summary of the Literature

Researcher

The result of research

Atashak and

Mahzadh (2008)

Hassan
Rahgoshay

Ali Sanaye’i and

etal (2013)

Hadi Seifi (2008)

Harsini (2006)

Giti Jahanbakhsh

(2008)

David Kanoselly

(2005)

Beccalli (2006)

Jahanbakhsh
(2008)

Multimedia

University (2004)

Mypdank et
(2009)

al

One of the instruments necessary to increase business efficiency in the
national economy by taking advantage of information technology, that
the provision of infrastructure is necessary to achieve this important.
12 barriers to the development of information technology has been
identified

In a research, three factors of cultural-social, economic, security and
trust, had been identified, as barriers to the development of electronic
banking in the government banks in Isfahan.

The advancement of electronic banking has been accompanied by
building culture, customer satisfaction and improvment the quality of
banking services in Tehran's Mellat Bank Branches.

The principle of the application of quality management and IT in
management team enables organization in the organization
management.

IT increases the information transparency, improving accountability
in the bank, improving employee communication with clients and
client awareness of banking regulations, which will result in the
development of electronic banking.

In the evolution of retail banking in an perspective from 1840 to 1990,
distribution of innovation processes in infrastructures has the most
important role.

In a study of 737 European banks it has been observed, that investing
in hardware and software will not merely lead to profit, but external
services such as consulting, education and building culture, and IT
support services, have a positive impact on profitability.

IT increases the information transparency, improving accountability
in the bank, improving employee communication with clients and
client awareness of banking regulations, which will result in the
development of electronic banking.

Development of communication and telecommunication technologies
has been introduced as a mutation a major change factor in banking
sector in Malaysia.

IT is not only as a supporting factor in providing banking services, it
also is a profitable factor, which its necessity is that the bank managers
should pay particular attention to this category of IT.
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Agbola (2005) Information technology acceptance by the public is an important
factor in the development of electronic banking in Nigeria
Osho Gvlahan S. Customers’ tendency to use information technology and parsimonious

(2008) selections in time has caused banks' profitability.

Mohammad One of the instruments necessary to increase business efficiency in the
Atashak and Parisa  national economy by taking advantage of information technology, that
Mahzadh (2008) the provision of infrastructure is necessary to achieve this important.

Agboola (2008) Information technology acceptance by the public is an important
factor in the development of electronic banking in Nigeria
Mypdank et al IT is not only as a supporting factor in providing banking services, it

(2009) also is a profitable factor, which its necessity is that the bank managers
should pay particular attention to this category of IT.
Teo et al (2009) The suitability of software and the ability to provide and support e-

banking systems, management stability during the development and
implementation of e-banking

Rabi et al (2011) Non-interference in policies, implementation and supervision in the
field of e-banking, the appropriateness of the indicators set up for e-
banking, the change of remuneration system to management of e-
banking processes.

Zaied, (2012) Planning for Customer Education, Customer Access to Electronic
Services, Independence of FElectronic Banking Systems,
Macroeconomics Senior Managers

Nasri et al (2012) The suitability of the infrastructure, the appropriateness of hardware
and software, the presence of expert and expert, the suitability of the
quality level of knowledge of specialists, the security of the
information exchange space, the coordination and spirit of the
workgroup in the projects, the organizational structure change.

Ali Sanaye’i and In a research, three factors of cultural-social, economic, security and

etal (2013) trust, had been identified, as barriers to the development of electronic
banking in the government banks in Isfahan.

Source: research findings.

Despite enormous investments, which have made in the application field of
information technology in the banking sector, reports indicated that some
users do not use technology, regardless of access to it. This issue reveals the
requirement to conduct research to identify factors determining the adoption
of electronic banking by users. Recent literature shows that various
researchers have been evaluated the identifying the problems of developing
information technology for electronic services. In Table 1, a summary of the
conducted researches in this regard are presented.

As it can be seen, none of the above studies have been conducted with the
aim of identifying factors affecting the development of electronic banking,
and more importantly, with the aim of prioritization of these factors. By
combining qualitative and quantitative methods, in addition of identifying the
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factors affecting the development of electronic banking in Iran, in this study,
for the first time, it is tried to measure their interactions with the application
of fuzzy logic and determine the most influential factors. Therefore, the
investigation of the relationship between the factors affecting the development
of electronic banking, also need an accurate and comprehensive method.
DEMATEL technique is a comprehensive approach for manufacturing and
processing a model, which is able to analyze the structure and the interactions
between system components. Involving indirect communication (in addition
to the direct connection) between the components in a causal model is the
main advantage of this method, according to that, the prioritization of
components based on the type of communication and severity of their impact
on each other is possible (Beccalli, 2007).

3 The research method:

This research is an applied study in terms of purpose, and a descriptive-survey
study in terms of method. It consists of two main steps are as follows: The
first step: to identify the problems of information technology in the
development of electronic banking, Delphi approach is used (Ahmadi, 2010).
At this step, by using the Delphi method, it has been asked from a group of
experts to list the factors they considered to be part of the problem in the way
of the development of electronic banking. In the first round, 55 general and
partial indexes were identified and classified, and in continuing, to reduce
indexes by five options Likert scale, whole indexes have been provided to
experts to reconsider the effect of each variable. To each of the responses (very
high, high, medium, low and very low) scores 9, 7, 5, 3 and 1 were given
respectively. The mean score of respondents is equal or less than seventy-five
percent of the highest score belonged to each variable. The hypothesis one is
also raised as the mean is larger than the number of 6.75. In fact the null and
the alternative hypothesis have been stated as below:

{HO =X <6.75 0

To test these hypotheses, SPSS software and test of the difference between

the mean of a society with an identified number that its variance is unknown
(one sample t test) were used.
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Table 2
Identified Detailed Variables and Their Classification
Dimensions Symbol  Index Dimensions Symbol  Index
Infrastructure ~ Cl1 Existence of modern Culture Cc9 Culture of the
hardware and Software society in
adoption of IT
C2 Expansion  networks C10 Lack of public
and being adequate the awareness from
number of them the IT services
C3 Existence of the field Cl1 Strong  culture
of of the
Telecommunications organization
Human C4 Human resources  Rules and Cl12 Existence  of
Resources recruitment and Regulations several centers
programmers with of decision-
experience in IT field making in IT
CS5 Continuing education Cl13 Existence  of
in the field of IT strong laws to
deal with cyber
criminals
Financial C6 Care and Safety of Comprehensive Cl4 Coordination in
resources Systems policies of the the organization
organization policies in the
field of IT
Management C7 Acquaintance of the Information Cl15 Necessary
managers with IT Resources standards in
information
sources
C8 Managers’  planning Cl6 Lack of
for the promotion and information
maintenance of IT resources
systems C17 Being accurate

and up to date
information of
information
resources

Source: research findings.

After the statistical test, for 27 cases, it is obtained that P>0.05. Thus these
variables were excluded, with this inference, that their impact on the
development of electronic banking is not statistically significant. Finally, by
combining some of the variables, 17 remaining variables have been grouped
and identified conceptually.
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Second step: to determine the interactions of factors, which in the
following, besides the explanation of fuzzy DEMATEL method, we will
define the interaction factors.

3.1 Fuzzy DEMATEL method

The DEMATEL technique that is presented, for the first time, by American
scientists in the years 1926 to 1972, was the method for complex problems.
This technique was made based on graph theory that was able to solve
problems with simple methods, but there is a defect for the DEMATEL
technique. The decision making under uncertainty will lead to the fuzzy
DEMATEL technique. Fuzzy DEMATEL method using fuzzy linguistic
variables makes decision making under conditions of environmental
uncertainty easy (Shieh, Wu, Huang, 2010). Furthermore, this technique can
make resolve all the problems facing organizations, by using group decision-
making, in fuzzy conditions (Taghizadeh Herat, Noorossana, Parsa, 2012).
The steps of this technique are as follows:

The first step: designing fuzzy linguistic criteria:

In this step we need to determine the criteria for decision making. To
resolve the uncertainty, we should provide these criteria to decision makers
according to linguistic criteria (Table 3), and compare the criteria with each
other, with regard to these criteria (Taghizadeh Herat et al, 2012).

Table 3

Corresponding Relationship between Language and Fuzzy Number.
Corresponding triangular fuzzy number Real numbers Linguistic judgments
(0.75,1, 1) 4 Very high influence
(0.5,0.75, 1) 3 High influence
(0.25,0.5,0.75) 2 Low influence
(0,0.25,0.5) 1 Very low influence
(0, 0,0.25) 0 No influence

Source: research findings.

The second step, making the poll of the respondents:

In this step it is asked from each respondent, based on Table (3), to attempt to
determine the effect of each criterion to the other criteria. The symbol 0; =
(lij,m;j, u;;) represents the respondent's opinion about the effect of factor i
on factor j. Zeros are set in matrix for each i = j. For each respondent a nxn
matrix is defined as OP = [Gf;] which should has fuzzy elements. Where p is



Prioritizing and assessment of the relationships among factors affecting ... 79

the number of respondent and n is the numbers of factors. Therefore we will
have matrixes of p respondents, 01,0203, .., ép(Shieh et al, 2010).

The third step: making an initial decision making matrix (0):

Third step: making an initial decision making matrix (0), in fact, is
extracted from the simple average of all individual opinions, which in that,
0; j = (Lijymyj,u;5), are triangular fuzzy dimensions.

0y =1x3b_ 3)
011 012 e 6111

0= 01 0Oz -+ Oy 4)
éml OmZ 6mn

The fourth step: to calculate the normalized matrix (Z) (Matrix 7):
Formulas (5) and (6) is used to obtain the normalized matrix (Shieh et al,
2010).

Zn =k x Oy, h=1m,u (5)
1 1
k = min — , — 6
<max2;‘1=1|ou|lsj5n max2i=1|0U|15]5n) ©)
Zy1  Zyp Zin
7 = Zyy Iy Zon (7)
Zml ZmZ Zmn

In fifth step, the matrix ¥ for each level of (I; j»M;j, u;j) is calculated by
formulas (8) and (9) and (10).

Li=Zx(A-Z)! (8)
My = Zm X (1 — Zp) ™ ©)
u'i'j =Zyx (-7t (10)

At the end, each one of lower, mediocre and upper triangular limits are
combined together and the matrix V is calculated.
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Vi Vip o Vin
V= Var Voo oo Vg (11)
le vm2 vmn

In the sixth step, defuzzification of the fuzzy numbers is carried out. For
this purpose, for each i and j the formula (12) is used.

— (1+4-r6n+u) (12)

And so we have:

Vit Vi o Vip
v=| Yo Vo T (13)
le VmZ an

The seventh step in this technique is the calculation of the threshold. The
threshold is used to eliminate the less effective criteria in the model. In the
DEMATEL method a common threshold is determined for all elements, and
then the elements with the value of greater than the threshold are entered in
the matrix U, and instead of the elements with the value of less than the
threshold, zero is entered in the matrix U.

SiLi XL, vij
To= e . o
s = YisaXjeaVij _ 3D _ ZfRj (15)
- mxn T mxn  mxn
Uij = V;; Vij =Ts
{Uij =0 Otherwise

The eighth step: Calculation of Dj-R; and Dj+R;, where D; and R; are
obtained respectively by the sum of each row and column of matrix x. After
the calculation of Dj-R; and Dj+R;, the diagram of the intensities of affecting
and influencing is plotted, which is the basis of decision making. Dj+R; is
located on the x axis and Dj-R; is located on the y axis. The value of Dj+R;
indicates the importance of each factor and the more amount of this value the
factor gains, the more importance it would has (Wang, Lin, Tang, 2003). To
determine the relationship between the factors, we should act according to the
following method, with regarding to this technique’s assumptions (Quan,
HuangWeila & Zhang, 2011).
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1) If (Dj — R;) < 0and (Dj + R;) = 6 (6 is a large number); so it is said that
the factor (i) is the main problem of the considered issue, and it should be
resolved.

2) If (Dj —Ry) > 0 and (Dj + R;) = 6 (6 is a large number); so it is said that
the factor (i) resolve the core problem of the considered issue, and should
be in priority.

3) If(Dj—R;j) < O0and (D; + R;) = £(3 is a small number); so it is said that
the factor (i) is an independent factor that the quantitative factors influence
on it.

4) If (Dj —R;) > 0 and (Dj + R;) = (3 is a small number); so it is said that
the factor (i) is an independent factor that affects the small number of other

factors. It is noteworthy that all steps have been done by using Excel and
MATLAB software (Bojadzief & Bojadzief, 2008).

3.2 Research questions

1) What are the problems and barriers of using information technology in
electronic banking services?

2) How is the prioritization of the problems of information technology sector
with the development approach of electronic banking services in Iran's
banking network?

3) What suggestions and solutions can be introduced for removing the
barriers and smoothing the process of the optimal use of information
technology in electronic banking system?

The study was carried out in 2013. The study population in this research,

30 cases of banking experts, which are identified as active experts and
researchers in the fields of banking services in the country's banking system,
were selected as a potential candidate of decision making group to collect data
for this study. Due to the limited number of identified experts as the statistical
population, sampling has not been done, and all identified individuals have
been surveyed as experts and decision-makers.

4 Finding

To conduct this study, first the matrix (17 x 17) (6) was calculated, which
was obtained by integration of the opinions of individuals with regard to the
seventeen key factors of variables affecting the development of electronic
banking, with using the simple average method. Then the obtained matrix is
normalized. To normalize the group decision matrix we act as follows, we
separated the limits of fuzzy numbers (I, m, u), and obtain the row sum of all
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matrixes. Then all elements of each matrix (i.e. the matrix of the 1) are divided
into the largest value of the corresponding matrix (i.e. the matrix of the 1).
Therefore, each fuzzy limits matrix will be normalized. The normalized matrix
(Z) is obtained by combining three normalized matrix.

After normalizing persons’ opinion about the relationship between the
effective criteria and the development of electronic banking, matrix (V) must
be calculated. Matrix (17) is calculated for each (V'i j) related to the matrixes

(l'i']-, m'i']-, u;'j), and the formulas (8), (9) and (10) are used to obtain the matrix

) corresponding to fuzzy limits. Finally, by combining 3 matrixes, the
matrix (17) is obtained.

Table 4

Calculations of R and D

vars D vars R vars D+R vars D-R
Cl 0.943696 Cl1 1.218232 Cl1 2.161928 Cl1 -0.27454
C2 0.959024 C2 1.050799 C2 2.009823 (C2 -0.09178
C3 1.701769 C3 1.069537 C3 2.771306 C3 0.632231
Cc4 1.475341 C4 1.346312 C4 2.821653 C4 0.129028
C5 1.217882 C5 1.31577 C5 2.533652 C5 -0.09789
Cé6 1.095968 C6 1.272172 Cé6 2.36814 Cé6 -0.1762
C7 1.444456 C7 1.083673 C7 2.528129 C7 0.360783
C8 1.089914 C8 1.319508 C8 2409421 C8 -0.22959
C9 1.386581 C9 0.530671 C9 1917252 C9 0.85591
C10 1.200336 C10 0.422317 C10 1.622652 C10 0.778019
Cl11 1.420792 Cl11 1.037703 Cl11 2.458495 Cl1 0.383089
Cl12 0.548389 Cl12 0.730446 Cl12 1.278835 Cl12 -0.18206
Cl13 1.057807 Cl13 0.833431 Cl13 1.891237 Cl13 0.224376
Cl14 1.223116 Cl14 1.215254 Cl4 2.438371 Cl4 0.007862
Cl15 0.69837 Cl15 1.225173 CI15 1.923543 Cl15 -0.5268
Cl6 0.406013 Cl16 1.27678 Cl6 1.682792 Cl16 -0.87077
C17 0.700526 C17 1.6222 C17 2.322727 C17 -0.92167

Source: research findings.

After this step, it is the calculation of (D and R), where D is the sum of the
row and R is the sum of column, which were excluded from fuzzy condition,
with considering the method of center of gravity, and then the (D+R) and (D-
R) were calculated.

The last step is charting the diagram of direct and indirect effects due to
the (D+R) and (D-R) and also by using table 4, which is actually obtained by

defuzzification of the calculated matrix (V). The degree of affecting and
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influencing of each of the variables affecting the development of electronic
banking were identified.

5 Conclusion and Suggestions

In response to this question: how is the prioritizing of information technology
problems of information technology sector with the development approach of
electronic banking services? It can be said that the most effective factor is the
society culture of acceptance of IT. In other words, the society culture of
acceptance of IT, were recognized as the most affecting factor, among other
factors and being correct and up to date for information of information
resources were recognized as the most affected factor. Dare to say that being
correct and up to date the information of information resources is the result of
the society culture of acceptance. As it is observed, in this process, a weak
culture of society in acceptance and application of information technology
leads to the lack of public awareness of IT services among bank customers.
Then by considering next factors, field of telecommunication and
telecommunications infrastructure is an important factor in underdevelopment
of information technology.

Having a strong organization culture is parallel with the theory of
korpela. A lack of familiarity of managers with the information technology
is one of the factors in management domain, which their lack of familiarity as
either openly or concealed can have various reasons, which pathology in its
category requires a separate research. The next factor is the absence of strong
regulations that deal with cyber criminals. Perhaps this factor, related to the
society culture of acceptance of information technology.

The next factor is the recruitment of human resources and skilled
programmers in the field of information technology, which certainly existence
of related human resources in each organization creates culture of acceptance
by using tools associated with their in such way of modern non-traditional,
which in continuation, will result the coordination in policies of the
organization in the field of information technology. This is the next and the
last factor affecting on development of information technology in the area of
electronic banking.

Following the effects of these factors, which have been introduced as
affecting factors in the model, categories such as various decision making
centers in the fields of IT, development and adequate number of networks,
continuous training of individuals in IT, managers’ planning for promoting
and maintaining IT, existence of modern hardware and software, system care
and safety, necessary standards in information sources, lack of information
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resources, and finally being correct and up to date the information of

information resources, are affected from other factors, which, both in theory

and in practice, their obvious examples are considerable.

In response to another question: what suggestions and solutions can be
introduced to remove the problems and smooth the process for the optimal use
of information technology in electronic banking system? It can be said:

— According to the indexes, those are the parts of affecting factors on
problems of information technology, and the most important one is the
society culture of acceptance, using of electronic banking service should
be part of society norms. These norms should be executive through public
informing including education through the mass media and mass
education in schools or universities, or any of the other ways. These
educations will cause a general knowledge of IT services.

— The implementing the policies of Article 44 of Iran's Constitution leads to
the privatization of governmental banks. But it seems these bank
managers, in facing with information technology, still don’t have the
required and up-to-date acquaintances with modern information
technologies. This partly pervades of the adoption of organization culture.
The result of this is that the communications context for using new
services of the organization will not be prepared. In the organizational
dimension this also gives rise to inconsistencies in the organization policy
makings on the use of information technology.

— In human resources dimension, first-rate university and experienced
personnel should be supported by banks and development of the quality
of human resources and improve working life of staff by increasing levels
of authority and appropriate communication between management and
employees.

— Itis recommended to the information technology departments of banks to
be active members in specialized forums in the field of information
technology, as much as possible, and by cooperation with information
technology experts of Central Bank (as an entity overseeing on the banks)
to prepare comprehensive and strong legislation against cyber abuses in
the area of electronic banking.
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Achieving business-IT alignment is one of the main purposes and also challenges of
organizations. Many studies have indicated the importance of aligning information
systems (IS) function with other business functions. The main purpose of this survey is
evaluating business-IT alignment focusing on social and technical dimensions of
business-IT alignment in Bank Mellat. The data was collected through a questionnaire
which was designed based on Capability Maturity Model Integration (CMMI) and also
the models provided by Reich and Benbasat (2000), and Lee et al. (2008). By using three
questionnaires, the status of social and technical dimensions of business-IT alignment has
been investigated under 3 groups of questions: (a) Business-IT strategic planning
alignment; (b) Business-IT processes, organization and relationships, and (c) Managing
IT human resources and training users. The collected data was analyzed by applying one-
tailed T-Test, ANOVA and Tukey-Kramer post- test. The results of analysis show that
the status of all technical indicators was at ‘Defined’ stage, while there was some
weakness in social dimension of business-IT alignment. Also, the overall results show
that the status of business-IT alignment regarding all of the three mentioned dimensions
is at ‘Defined’ stage. A comparative analysis of the results that has focused on the
perceptions of different sample respondent groups show significant differences between
the perceptions of external auditors who believe in ‘Repeatable’ level of business-IT
alignment and other respondent groups who believe in ‘Defined’ level of business-IT
alignment toward all three mentioned dimensions.

Keywords: Business-IT alignment, Social dimension, Technical dimension, Capability
Maturity Model Integration (CMMI).
JEL Classification: C12, C18, D1, D21, D22, D73

1 Introduction
Many studies have indicated the importance of aligning the information
systems (IS) function with other business functions (e.g., Brown and Magill,
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1994; Reich and Benbasat, 1996; Sambamurthy and Zmud, 1999). Business-
IT strategic alignment is defined as the degree to which the mission, objectives
and plans contained in the business strategy are shared and supported by the
IT strategy (Reich and Benbasat, 1996) that can positively influence IT
effectiveness (Galliers, 1991; Ciborra, 1997), leading to greater business
profitability (Luftman et al. 1996; Sabherwal and Chan, 2001). Alignment
involves ‘applying information technology (IT) in an appropriate and timely
way and in harmony with business strategies, goals, and needs’ (Luftman and
Brier, 1999). Failure to this alignment may seriously prevent a firm’s
performance and viability (Weill and Broadbent, 1998; Venkatraman, 2000).
The importance of strategic alignment has been stated frequently (Earl, 1996;
Labovitz and Rosansky, 1997; Corrall, 2000), which is a key concern for
business executives (Luftman et al., 1996) and is ranked among the most
important issues faced by IT executives (Papp, 2001; Tallon and Kraemer,
2003; Trainor, 2003).

Strategic alignment can be classified along two dimensions (Reich and
Benbasat 2000): of (1) technical and (2) social. The concern of social
dimension of alignment is related to the human behavior which is organized
among different actors (Schlosser et al. 2012), and is focused on barriers
related to weak Business-IT relationship, poor communication, limited
knowledge of each other’s domain, lack of leadership and culture that can
impede achieving alignment (Reich & Benbasat, 2000). The success of any
organization has been increasingly dependent on the people who work for the
organization, therefore, the alignment on social dimension is crucial for
achieving overall strategic Business-IT alignment (Lee, Kim, Paulson, &
Park, 2008). Strategic and structural IT alignment has attracted more attention
as they have direct influences on business performance. Relatively few
researchers focused on social dimension of alignment which involves the
“‘relationships and cognitive linkages’’ between business and IT like
relationships, communication, mutual understanding, trust, and respect,
cultural issues and informal structures (Schlosser, Wagner, & Coltmanm,
2012). This survey has focused on both social and technical dimensions of
Business-IT alignment.

On this basis, we used the model provided by Reich and Benbasat (2000)
and ‘COBIT for financial reporting and also the model provided by Lee et al.
(2008) to evaluate the status of social and technical dimensions of Business-
IT alignment in Mellat bank of Iran. To do so, we do not separate these two
dimensions definitely as that has been done in models provided by Reich and
Benbasat (2000) and Lee et al. (2008), but we classify the factors affecting the
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status of social and technical Business-IT strategy alignment into 3
subcategories based on ‘COBIT for financial reporting’ and then, we examine
the perceptions of respondents towards:

(a) Business-IT Strategic Planning alignment;

(b) Business-IT Processes, Organization and Relationships, and

(c) Manage Business-IT Human Resources and Training Users.

2 Theoretical Development of Business-IT Alignment

Aligning information systems to the organizational strategy goals has
appeared to be a concern for researchers and practitioners over the last decade
and also has become even more severe and demanding day after day
(Kissimoto and Laurindo, 2010).

The term alignment can be defined as the extent to which information
systems support and have a positive relationship with the organization’s
objectives and strategies as defined in the business plan in an appropriate and
timely way (Abdi and Dominic, 2010; Issa-Salweand, Ahmed, Aloufi, and
Kabir, 2010; Bush, Lederer, Palmisano, and Rao, 2009; Newkirk, Lederer, and
Johnsonm, 2008; and Luftman, 2003). Alignment is seen to assist a firm in
three ways: by maximizing return on IT investment, by helping to achieve
competitive advantage through IS, and by providing direction and flexibility
to react to new opportunities (Masa'deh et al, 2015). Many researchers and
practitioners understand that lack of alignment between business and IT
strategies is one of the main reasons why enterprises fail to exploit the full
potential of IT investments (Silva et al, 2006).

Business-IT alignment (BITA) has drawn researchers’ attention since the
mid 70 (McLean & Soden, 1977) and is one of the three main research
directions in information systems literature (Tanriverdi, Rai, & Venkatraman,
2010). Besides, it is continuously ranked among the top three challenges of
CEOs since 1994 (Kappelman, McLean, Luftman, & Johnson, 2013; Luftman
& Ben-Zvi, 2011; Luftman & Kempaiah, 2007). For over twenty years
companies have been striving to solve this gap and apply different frameworks
to achieve a high level of Business-IT alignment. These results infer that there
are still some factors that prevent the Business-IT alignment. The research
literature has suggested that one way to improve Business-IT alignment is to
identify what managerial practices inhibit it (Luftman & Brier, 1999).
Actually, IT managers taking part in Business planning has affected both IT
and Business planning content (Tan and Gallupe, 2006), influencing the
organizations” competitiveness (Kearns and Lederer, 2003) with Business-IT
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alignment. But most of research studies have focused on strategic, intellectual,
structural, functional dimensions of alignment and the corresponding factors.

3 Literature Review

Going through the literature, Business-IT alignment remains a key topic of
concern among managers. Several authors presented models and frameworks
to describe different domains that need to be connected in some way to achieve
better alignment.

The social dimension of Business-IT alignment focuses on the people
involved in the creation of alignment (Gupta and Govindarajan, 2000).
Previous literature considered the social dimension of Business-IT alignment
as mutual understanding and commitment to the Business and IT mission,
objectives, and plans (Reich and Benbasat, 1996), and the maturity level of
Business-IT executive communication and partnership (Luftman and
Kempaiah, 2007). The social dimension of Business-IT alignment is the level
of functional integration of human components in the business and IT process
to achieve organization’s goal (Lee et. al, 2008).

The technical dimension of Business-IT alignment highlights the content
of plans and planning methodologies and refers to ‘‘the state in which a high
quality set of interrelated IT and business plans exist’’ (alignment of strategy,
plans, operations, or processes) (Luftman and Brier, 1999). The technical
dimension of Business-IT alignment is the level of functional integration of
governance and infrastructure between businesses and IS domains in
achieving organization’s goals (Luftman, 2003).

There are numerous studies which have been performed into social or
technical dimension of Business-IT alignment — social dimension and
technical dimension. Luftman and Brier (1999) investigated alignment of IT
plans with business plans and they used Factors of alignment including
statements such as IT-Business lack close relationship, IT does not prioritize
well, IT fails to meet its commitments, IT does not understand business, senior
executives do not support IT and IT management lacks leadership. Factors
classified in three categories include connection, successful IT history and
shared domain of knowledge.

Reich and Benbasat (2000) included some factors for social dimension
such as shared domain knowledge between IT and business executives, IT
implementation success, communications between IT and business
executives, and connections between IT and business planning. These factors
are key elements in creating alignment and are analyzed from a social
dimension. The social dimension of alignment implies reviewing the
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understanding of current objectives and the congruence of IT vision between
business and IT executives.

Hussin et al, (2002) surveyed alignment between the contents of business
and IT strategies with three factors including CEO commitment to IT, IT
sophistication and external IT expertise which focus on shared domain
knowledge. In addition, Kim and Park (2007) focused on socio-technical
approach to investigate the impact of Business-IT alignment on business
performance. They used two factors including sharing knowledge between
business and IT technical people and maintaining IT belief in business
executive/managers.

Lee et al, (2008) assessed social alignment by the level of functional
integration of human components in the business and IT process to achieve an
organization’s goals. The survey measurement of social alignment contained
the concepts of teamwork quality and mutual trust between business and IT
groups. In their model, the technical alignment is assessed by the level of
functional integration of governance and infrastructure between business and
IT domains in achieving organization’s goals.

Carolina Alaceva, Lazar Rusu (2014) focused on social barriers
investigating barriers in achieving Business-IT alignment and they used four
factors including shared domain knowledge, IT implementation success,
communication between business & IT executives and connections between
business & IT planning.

Gerow et al. (2015), asserts that top management has been concerned with
IT-business strategic alignment for the past 30 years and alignment
researchers have developed many models to explain how alignment generates
value for firms. They investigated a 38-item instrument (8 items for
intellectual alignment and 6 items for each of the other alignment types),
creating the 6 types of alignment and their relationship with other constructs.

Orozco and et al, (2015), identified specific management practices that can
help to improve the process of 1S/business alignment and the design of IT
government architecture that supports those processes. They classified
relevant management practices in the process of IS/business alignment and
design of ITG architectures. These findings show that at operational and
tactical levels, improving the coordination of the IT investment management
process can positively improve the process of IS/business alignment and
impact significantly the design of ITG architectures.

Cathrin and et al. (2017), show the relevance of digital business strategies
that will replace the demand for business-IT alignment and will become
imperative for managers in the future. They provide a structured clarification
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of the current digital knowledge-based business strategies structuring the
research efforts on digital business strategies, uncovering knowledge gaps and
developing an agenda for future researches.

By using the mentioned models in the survey, and also by using COBIT
for financial reporting, we evaluate the status of Business-IT alignment by
examining the perceptions of respondents towards the 3 groups of questions
covering the three dimensions of (a) Business-IT Strategic Planning
alignment; (b) Business-IT Processes, Organization and Relationships, and (¢)
Managing IT human resources and training users. Actually, we do not
investigate the status of social and technical alignment separately, but we
investigate it based on these 3 dimensions provided by COBIT containing both
technical and social dimension.

4 Research Methodology

The main purpose of this research is evaluating the status of Business-IT
alignment in BM of Iran. Based on the objectives of the study, the primary
data was collected through a structured five-point Likert scale questionnaire
instrument (equal to five stages of Capability Maturity Model Integration
(CMMI): (1) as very low initial, (2) as low repeatable, (3) as moderate defined,
(4) as high managed and (5) as very high optimized for the levels of Business-
IT alignment. The questionnaire is focused on eliciting responses from sample
respondents on the status of Business-IT alignment in BM of Iran.

The questions of the survey have high face validity in addition to being
developed from the literature on Business-IT alignment and are based on clear
and familiar concepts. To have the appropriate Business-IT alignment
indicators, we focus on IT control processes of COBIT framework as the most
reliable internal control system on information technology and also the model
provided by Reich and Benbasat (2000), and the model provided by Lee et al,
(2008). Majority of the questions’- statements were suggested by ITGI as the
most relevant questions on IT controls through COBIT products (ITGI, 2006).
Also, in a revised survey, the primary questioner was sent to reliable
respondents and specifically asked about questionnaire. Feedback was taken
well and revisions were made before the finalizing the structured
questionnaire. So the designed questionnaire of the present study has high face
validity. To determine the reliability of the questionnaire, at first, 50
questionnaires were distributed between random samples as a pilot survey,
and then Cronbach's alpha was calculated. The result of reliability test
revealed a high reliability coefficient of 89 percent.
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The finalized questionnaire consisted of 3 dimensions on Business-IT
alignment: (a) Business-IT Strategic Planning Alignment; (b) Business-IT
Processes, Organization and Relationships, and (c¢) Managing IT human
resources and training users. Each of these dimensions consisted of individual
statements on Business-IT alignment to be responded by the sample
respondents (Appendix A).

The main focus of the present study is on evaluating the status of Business-
IT alignment in BM of Iran. The main reason for identification of mentioned
bank as the sample bank, from which the sample respondents have been
selected was that BM has been well-developed in electronic banking. Based
on the main purpose of the present study ‘studying the alignment between
business and IT’, the ‘players’ most directly involved in this process were
identified to be internal users, IT experts, internal auditors, and external
auditors. The sample size of respondents for significance level of 95%
(0=0.05) required for each of these groups was 197 from internal users, 78
from IT experts, 80 from internal auditors, and 68 from external auditors.
Regarding the possibility of non-response, the number of respondents from
each group was put at 568, 185, 90 and 66 in the groups of internal users, IT
experts, internal auditors, and external auditors respectively (at the
significance level of 99%, 0=0.05).

The samples were selected at random. 1090 questionnaires were used. The
returned filled questionnaires were only 470. Out of 470 responses, 23
questionnaires were rejected because of partial completion. As a result, the
number of completed responses stood at 447, which was higher than the
needed sample size.

The perceptions of respondents towards the status of Business-IT
alignment have been analyzed under: (a) Business-IT Strategic Planning
Alignment; (b) Business-IT Processes, Organization and Relationships, and
(c) Managing IT human resources and training users. The applied statistical
methods were subdivided into two categories: The first category contained the
statistical methods towards universal analysis among all participants
regarding their total perception about Business-IT alignment. In this part, for
each statement, calculated mean and median values, standard deviation and
one-tailed (u>2.5) t—test (¢=0.05) concerning a single mean value where the
variance of the population is unknown and the sample size is large (Manly,
2001; and Paneerselvam, 2007) are used to indicate the preferred business-IT
alignment level for each indicator. As a supplementary analysis, quartile
deviation was calculated to indicate the degree of group consensus towards
the preferred alignment level. The second category contained the statistical
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methods towards group analysis, which compared the perception of each
group with the other groups. The one-way ANOVA test (¢4=0.05) was applied
to indicate any significant difference among the mean values of the groups
towards each one of the indicators. Then, Tukey—Kramer post-test (Kramer,
1956 and 1957) and Tukey, (1994 and 1995), as the exact and most powerful
(Benjamini and Braun, 2002; and Lehmann and Romano, 2005) multiple
comparison post-test, was employed to determine which groups were
significantly different from the other groups. The data obtained were analyzed
by using Statistical Package for Social Sciences (SPSS) program and
Microsoft Excel.

5 Results and Discussions

5.1 Universal analysis

(a) Business-IT Strategic Planning Alignment

Business-IT Strategic Planning Alignment is highlighted in Table 1, which
shows test with four variables. The total mean and median values stood at 2.75
and 3.00 respectively, and P=0.00<0=0.05. This shows that ‘Business-IT
Strategic Planning Alignment’ domain was at the ‘defined’ stage of CMMI.
The quartile deviation was 0.50 that presents a high consensus of respondents’
perceptions towards ‘Business-IT Strategic Planning Alignment’.

Table 1
Business-IT Strategic Planning Alignment
Zd Business-IT Strategic  Res. Statistic tests CMMI
Z Planning alignment Mean SD P+ Median QD
1 Business-IT strategic 447  3.10 1.14  0.00 3.00 1.00 D
plans
2 Communicating IT plans 447 240 1.05 098 2.00 0.50 R
3 Communicating IT 447 283 1.08 0.00 3.00 0.75 D
activities and risks
4 Monitoring IT progress 447 2.69 094 0.00 3.00 0.50 D
against the strategic plan
Total 447 275 1.09 0.00 3.00 050 D

*P Value (t-test, one-tailed), Note: D=Defined Stage, R=Repeatable Stage, SD=Standard
Deviation and QD=Quartile Deviation, Source: Appendix B, Table B1. Source: Research
findings
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The first question ‘Business-IT strategic plans’ is related to the technical
dimension of Business-IT alignment. The mean value of this indicator was
3.10 that ranked as the highest mean value of the present group. The mean
value presents that the level of Business-IT alignment from the viewpoint of
‘Business-IT strategic plans’ was at ‘defined’ stage. The ‘defined’ level means
not only there is an IT strategy plan and a business strategy plan, but also there
is appropriate fitness between these two strategic plans. Also it means that
strategic plans for IT align business objectives with IT strategies and also
organizational structure and IT architecture (application, database, hardware,
etc.) corresponded to each other in a good manner.

The ‘Communicating IT plans’ showed the mean and median values of
2.40 (P=0.98>0=0.05) and 2.00 respectively. This question ‘Communicating
IT plans’ was used to evaluate the social dimension of Business-IT alignment.
Business-IT alignment regarding this variable was the only process that
evidenced the ‘repeatable’ stage of CMMI. The ‘repeatable’ level means that
the level of overall teamwork between business and IT is not high. The
‘communicating IT plans’ is based on the present managers of the maturity of
company and there is not a systematic communication plan and the common
committees were not developed to explain the IT plans to business sector of
the company.

The third question ‘Communicating IT activities and risks’ also evaluates
the social dimension of Business-IT alignment and the frequency of
communication between business and IT which according to the results had
the mean value of 2.83 and was at ‘defined’ stage.

The comparison of the second and third questions and the ‘repeatable’ level
of ‘communicating IT plans’ and the ‘defined’ level of ‘Communicating IT
activities and risks’ show that IT department has a low level of communication
with business department in the process of developing and preparing strategies
and overall plans and the level of teamwork between IT and business at this
level is not high, but in lower levels of operation and while doing activities,
IT department’s communication regarding activities and risks are frequent.

Finally, by using the fourth question ‘Monitoring IT progress against the
strategic plan’, we could evaluate the technical dimension of Business-IT
alignment. According to the results, this aspect was also at ‘defined’ stage
with the mean value of 2.69. This ‘defined’ level means that the monitoring
of IT progress was effective and the IT progress was in accordance with the
objectives provided by IT strategic plan.
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(b) Business-IT Processes, Organization and Relationships

Table 2 shows the alignment between ‘Business and IT processes,
organization and relationships’, which has been tested with six variables. As
evidenced in Table 3, the total mean and median values were 2.66 and 3.00
respectively, and P(0 < a) = 0.05. According to the mean and median values
and the applied test, the alignment between business and IT processes,
organization and relationships were at the ‘defined’ level.

The first question of ‘IT managers’ knowledge and experience’ is related
to investigating the social dimension of Business-IT alignment. The results
show that this indictor had the low mean value of 2.44 (P(0.9 > o) = 0.05) and
the level of Business-IT alignment in this aspect was at ‘repeatable’ stage.
This ‘repeatable’ level means that IT managers’ knowledge and experience is
not at the satisfied level so that business group could not have great confidence
on them.

The second question ‘systems and data inventory’ is related to the technical
dimension of Business-IT alignment. The results show that ‘system and data
inventory’ had the high mean value of 2.93 and the level of Business-IT
alignment in this aspect was at ‘defined’ stage. This ‘defined’ level of
existence of relevant systems and data and identification of their owner's
shows the good correspondence between business process (work flow and
process) and IT process (IS development process, data center operation, etc.).

The next question ‘roles and responsibilities of the Business-IT
department’ is related to the social dimension of Business-IT alignment. The
results show that the level of Business-IT alignment from the viewpoint of this
indicator was at ‘defined’ stage with the mean value of 2.77. From this
‘defined’ level of alignment, we could conclude that all roles and
responsibilities of IT and business department are defined, documented and
understood, so both of them know their responsibilities and roles and are
motivated to maintain the team.

The results show the low mean value of 2.28 which was assigned to the
forth question ‘IT personnel's responsibility regarding internal control’ and
the level of Business-IT alignment in this aspect is at ‘repeatable’ stage.

The fifth question ‘data integrity responsibility’ is related to investigating
the social dimension of Business-IT alignment. The results show that the level
of Business-IT alignment in this aspect was at ‘defined’ stage by mean value
of 2.71. This ‘defined’ level of Business-IT alignment shows the
appropriateness of definition and communication of data integrity ownerships
and responsibilities, and frequent communication between IT and business in
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lower levels of operation which resulted in good corresponding between
business and IT processes.

Table 2
Business-1T Processes, Organization and Relationships
_ Business-IT processes, Res. Statistic Tests CMMI
2 organization and
—  relationships Mean SD  P* Median QD
[90)
1 IT managers' knowledge 447 2.44 1.01 090 2.00 0.50 R

and experience

Systems and data 447 293 1.10 0.00 3.00 1.00 D

inventory

3 Roles and responsibilities 447  2.77 1.06 0.00 3.00 0.50 D
of the IT department

4 IT personnel's 447  2.28 1.05 1.00 2.00 1.00 R
responsibility  regarding
internal control

N

5 Data integrity 447  2.71 0.98 0.00 3.00 050 D
responsibility

6 Segregation of duties 447 2.84 1.01 0.00 3.00 0.50 D

Total 447  2.66 1.06 0.00 3.00 0.50 D

*P Value (t-test, one-tailed), Note: D=Defined Stage, R=Repeatable Stage, SD=Standard
Deviation and QD=Quartile Deviation, Source: Appendix-B, Table B2. Source: Research
findings

Table 3

Managing IT Human Resources and Training Users
g Manage IT . human Res. Statistic Tests CMMI
o resources and train users Mean SD___ P* Median QD
1 Company’s culture of 447 2.73 1.07 0.00 3.00 0.50 D

integrity management
2 IT education programs 447 271 1.04 0.00 3.00 0.50 D
Total 447  2.72 1.06 0.00 3.00 050 D
*P Value (t-test, one-tailed), Note: D = Defined Stage, R = Repeatable Stage, SD = Standard
Deviation and QD = Quartile Deviation, Source: Appendix-B, Table B3. Source: Research
findings

Finally, the last question ‘segregation of duties’ was related to technical
dimension of Business-IT alignment. The results show that this indicator with
the mean value of 2.84 was at ‘defined’ level. The ‘defined’ level of alignment
from the viewpoint of this indicator means the appropriateness of division of
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roles and responsibilities by IT management which was resulted from good fit
between IT architecture and IT plan.

(c¢) Manage IT Human Resources and Training Users

Table 3 presents the status of alignment in ‘Managing I'T Human Resources
and Training Users’, which includes two variables that evaluate the social
dimension of Business-IT alignment. As it is shown in table 4, the total mean
and median values was 2.72 and 3.00 respectively and P=0.00<a=0.05. Based
on the mean and median values and the test, the status of alignment in
‘managing IT human resources and training users’ were at the ‘defined’ stage
of CMMI. The results show that both variables with almost the same mean
values of 2.73 and 2.71 were at ‘defined’ level. Both variables also show the
same median value of 3.00. The quartile deviation values for both variables
were equal to 0.50 indicating the existence of a high consensus of respondents’
perceptions towards the alignment in managing IT human resources and
training users. This ‘defined’ level of alignment means that team members in
both business and IT groups are motivated to maintain the team.

Table 4

Business-I1T Alignment

S Business-IT Alignment Res. Statistic Tests CMMI
E Mean SD  P* Median QD

%)

1 Business-IT strategic 447  2.75 1.09 0.00 3.00 0.50 D

planning alignment

2 Business-IT ~ processes, 447  2.66 1.06 0.00 3.00 0.50 D
organization and
relationships

3 Manage IT human 447 2.72  1.06 0.00 3.00 050 D
resources and train users
Total 447 2.70 1.07 0.00 3.00 0.50 D
*P Value (t-test, one-tailed), Note: D=Defined Stage, SD=Standard Deviation and QD=Quartile
Deviation, Source: Tables 2 up to 4. Source: Research findings

Table 4 depicts the results of conclusive analysis of the Business-IT
alignment which was analyzed with three dimensions: (1) Business-IT
Strategic planning alignment — containing 4 variables; (2) Business-IT
processes, organization and relationships — containing 6 variables, and (3)
Managing IT human resources and training users — including 2 variables.
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As it i1s shown in Table 5, at the level of total value, the mean and median
values were 2.72 and 3.00 respectively, and P(0 < a) = 0.05. Therefore,
considering the results of t-test and mean and median values, the status of
Business-IT alignment was at the ‘defined’ stage of CMMI. At the same level,
the quartile deviation was 0.50 and this presents a high consensus of
respondents’ perceptions towards Business-IT alignment.

‘IT processes, organization and relationships’ was found to have the
lowest mean value of 2.66 (P(0 < a) = 0.05). ‘Business-IT strategic planning
alignment’ and ‘managing IT human resources and training users’ almost
indicated similar mean values of 2.75 and 2.72 respectively. The entire
components had the same median value equal to 3.00. Based on the mean and
median values and the test, the status of business-IT alignment from the
viewpoint of all these 3 dimensions was at the ‘defined’ stage of CMMI.

Finally, the overall results regarding the status of business-IT alignment
based on social and technical indicators show that the status of all technical
indicators were at ‘defined’ stage, while there were some weakness in social
dimension of business-IT alignment such as weaknesses in the level of
confidence between business and IT groups and also the level of teamwork
between them.

5.2 Group analysis

The group analysis focuses on the perception of the sample respondent groups.
The respondents included four groups of Internal Users, IT Experts, Internal
Auditors, and External Auditors. In the present research, a comparative
analysis has been presented with reference to Internal Users vs. IT Experts,
Internal Users vs. Internal Auditors, Internal Users vs. External auditors, IT
Experts vs. Internal Auditors, IT Expert vs. External Auditors, and Internal
Auditors vs. External auditors. Applying analysis of variance (ANOVA) and
then using a multiple comparison post-test (Tukey-Kramer) help to lump all
the above mentioned paired groups. The analysis encompasses the perceptions
of all respondent groups separately and together. The perceptions of
respondents towards the status of business-IT alignment have been analyzed
under: (a) business-IT Strategic Planning Alignment; (b) business-IT
processes, organization and relationships, and (c) Manage IT human resources
and training users.
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Table 5
Business-IT Strategic Planning Alignment
Business-  Res. Statistic Tests L, ANOVA Post Test (Tukey-Kramer)
IT Ml M SD F P Gl G2 G3 G4
g Strategic 2
7. Planning
7  alignment
1 Business-  IU- 30 33 1.1 D 1056 0 3.30
IT 217
strategic IT-81 30 30 12 D 3.04 3.04
plans 1A-86 30 32 1.1 D 315 315
EA-63 20 24 09 R 2.41
2 Communi  [U- 20 21 09 R 1642 0 2.11
cating IT 217
plans IT-81 30 28 12 D 281 281
1A-86 30 28 1.0 D 2.83
EA-63 20 23 09 R 2.27
3 Communi  IU- 30 26 1.0 D 229% 0 2.56
cating IT 217
activities IT-81 40 36 1.1 M 3.62
and risks 1A-86 30 29 10 D 2.93
EA-63 30 26 10 D 2.60
4 Monitorin  TU- 30 25 08 D 672 0 2.54
g IT 217
progress IT-81 30 30 1.1 D 3.02
against the 1A-86 30 29 10 D 2.85 285
strategic EA-63 30 26 10 D 2.56
plan
Total 1U- 30 26 1.1 D 1934 0 2.63
217
IT-81 30 31 12 D 3.12
1A-86 30 29 1.0 D 294 294
EA-63 20 25 10 R 2.46

Note: IU=Internal Users, IT=IT Experts, [A=Internal Auditors, EA=External Auditors,
SD=Standard Deviation, F=F Ratio, P=P Value, G=Group, Source: Appendix-B, Table B4. M1
is median and M2 is mean. Source: Research findings

(a) Business-IT Strategic Planning Alignment

Table 5 presents the results of groups’ perceptions towards ‘business-IT
strategic planning alignment’ which includes four variables: ‘business-IT
strategic plans,” ‘communicating IT plans,” ‘communicating IT activities and
risks,” and ‘monitoring IT progress against the strategic plan.” As it is shown
in Table 6, at the level of total mean value, IT experts assigned a moderate
mean value of 3.12 and internal users and internal auditors assigned still lower
mean values of 2.63, and 2.94 respectively. At the same level, external
auditors assigned the lowest mean value of 2.46 towards ‘business-IT strategic
planning alignment’ IT experts assigned the highest mean value of 3.62
towards ‘communicating IT activities and risks.” Internal users assigned the
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lowest mean value of 2.11 towards ‘communicating IT plans.’ It was followed
by external auditors’ perceptions of the same area with a mean value of 2.27.

ANOVA test indicated significant differences among the mean values
towards all the variables. At the level of total value, the calculated value of F
ratio (19.34) was more than its critical value (2.63) at the significance level of
95 per cent (P=0.00<0=0.05). Hence, ANOVA test showed significant
differences towards ‘business-IT strategic planning alignment.” At the same
significance level, Tukey-Kramer test was applied as the multiple comparison
post test to determine which groups were significantly different from other
groups. The applied post-test discovered the significant differences towards
‘business-IT strategic planning alignment’ and its variables.

The total results show that the level of ‘business-IT strategic planning
alignment’ from the viewpoint of internal users, IT experts and internal
auditors, is at ‘defined’ stage in capability Maturity Model Integration
(CMMI), but from the viewpoint of external auditors is at ‘repeatable’ stage.
At the level of total value, the post-test classified the mean values into three
different groups. The first group included IT experts and internal auditors, the
second group included internal auditors and the third group included internal
users and external auditors. It indicated that regarding ‘business-IT strategic
planning alignment, there were significant differences between the
perceptions of IT experts and internal auditors and the perceptions of internal
users and external auditors. Analysis of ‘business-IT strategic plans’, as one
of the factors in ‘business-IT strategic planning alignment’, shows that the
level of business-1T alignment regarding this indicator was at ‘defined’ stage
from the viewpoint of all responders except for external auditors, who believe
that it is at ‘repeatable’ stage. The applied post-test (Tukey-Kramer test)
classified the mean values into three different groups. The first group included
internal users, IT experts and internal auditors, the second group included IT
experts and internal auditors and the third group included external auditors. It
indicates that there were significant differences between the perceptions of
external auditors and other groups regarding the status of business-IT
alignment from the viewpoint of this indicator.

Analysis of the status of business-IT alignment regarding ‘communicating
IT plans’ shows that it is at ‘repeatable’ stage from the viewpoint of internal
users and external audit but internal audit and IT expert believe that it is at
‘defined’ stage. The post-test classified the mean values into three different
groups. The first group included IT experts and internal auditors, the second
group included internal auditors and the third group included internal users
and external auditors. It indicated that the perceptions of IT experts and



102 Money and Economy, Vol. 11, No. 1, Winter 2016

internal auditors regarding ‘communicating IT plans,” were significantly
different from the perceptions of internal users and external auditors.

Analysis of ‘Communicating IT activities and risks’, shows that except for
internal auditors believe in ‘managed’ level of this indicator, other groups
believe in ‘defined’ level of business-IT alignment from the viewpoint of this
indicator. The post-test classified the mean values into two different groups.
The first group included IT experts and the second group included internal
users, internal auditors and external auditors.

Finally, analysis of ‘monitoring IT progress against the strategic plan’
shows that all groups who believe that the status of business-IT alignment
regarding this variable is at ‘defined’ stage. The results of Tukey-Kramer test
shows the perceptions of IT expert were significantly different from the
perceptions of internal users, internal auditors and external auditors.

(b) Business-IT Processes, Organization and Relationships

Table 6 presents the statistic results of perceptions of each one of the
respondent groups about ‘business-IT processes, organization and
relationships. "The ‘business-IT processes, organization and relationships’
were studied in six areas. As it is shown in Table 7, at the level of total mean
value, IT experts assigned a moderate mean value of 2.94 and internal users
and internal auditors assigned lower mean values of 2.59, and 2.76
respectively. At the same level, external auditors assigned the lowest mean
value of 2.42 for ‘business-IT processes, organization and relationships.
Internal auditors assigned the highest mean value of 3.14 for ‘system and data
inventory.” It was followed by IT experts’ perception of roles and
responsibilities of the IT department at the mean value of 3.10.
External auditors and internal users assigned the lowest mean value of 2.11
for ‘IT managers’ knowledge and experience,” and ‘IT personnel’s
responsibility regarding internal control’.

ANOVA test indicated significant differences between the mean values for
all the variables. At the level of total value, the calculated value of F ratio
(13.46) was more than its critical value (2.63) at the significance level of 95
percent (P=0.00<0=0.05). Therefore, ANOVA test showed significant
differences towards ‘business-IT processes, organization and relationships.’
As it is shown in Table 6, the multiple comparison post-test (Tukey-Kramer)
discovered the significant differences in all groups towards ‘business-IT
processes, organization and relationships’ and its variables.
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Table 6
Business-IT Processes, Organization and Relationships
. Business-IT Res. Statistic Tests ANOVA Post Test (Tukey-Kramer)
7 ; processes ... Ml M2 SD o> F P Gl G2 G3 G4
1 IT managers' [U-217 2 22 0.9 R 172 0 22
knowledge and  IT-81 3 3 1.1 D 3.04
experience 1A-86 3 2.6 1 D 2.6
EA-63 2 2.1 1 R 2.1
2 Systems and IU-217 3 3 1.2 D 375 001 295 3
data inventory IT-81 3 2.9 1.1 D 2.93 29
1A-86 3 3.1 1 D 3.14
EA-63 3 2.5 1 D 2.5
3 Roles and 1U-217 3 2.7 1 D 384 001 271 27
responsibilities IT-81 3 3.1 1.1 D 3.1
of the IT IA-86 3 2.8 1 D 279 28
department EA-63 3 2.6 1.1 D 2.6
4 IT personnel's [U-217 2 2.1 1 R 4.93 0 2.1
responsibility IT-81 3 2.6 1.1 D 2.62
regarding IA-86 2 24 1.1 R 235 24
internal control ~ EA-63 2 23 1 R 23 2.3
5 Data integrity I1U-217 3 2.7 1 D 32 0.02 269 27
responsibility IT-81 3 2.9 1.1 D 2.93
IA-86 3 2.8 0.9 D 277 28
EA-63 2 24 1 R 2.4
6 Segregation of ITU-217 3 2.8 1 D 287 0.04 282 28
duties 1T-81 3 3 1 D 3.04
1A-86 3 2.9 1 D 291 2.9
EA-63 3 2.6 1 D 2.6
Total U217 3 2.6 1.1 D 134 0 2.6
1T-81 3 2.9 1.1 D 6 2.94
TA-86 3 2.8 1 D 2.8
EA-63 2 2.4 1 R 2.4

Note: IU=Internal Users, IT=IT Experts, [A=Internal Auditors, EA=External Auditors,
SD=Standard Deviation, F=F Ratio, P=P Value, G=Group, Source: Appendix-B, Table B5. M1
is median and M2 is mean. Source: Research findings

The total results show that the level of business-IT alignment regarding
‘business-IT processes, organization and relationships’ was at ‘defined’ stage
from the viewpoint of internal users, IT experts and internal auditors, but it
was at ‘repeatable’ stage from the viewpoint of external auditors. At the level
of total value, the results of post-test show significant differences between the
perceptions of each one of the respondent group from others towards
‘business-IT processes, organization and relationships.’

Analysis of the first indicator in this group of questions i.e. ‘IT managers'
knowledge and experience’, shows that the status of business-IT alignment
regarding this variable is at ‘defined’ stage from the viewpoint of internal
users and external auditors, while it is at ‘repeatable’ stage from the viewpoint
of IT experts and internal auditors. The post-test results classified the mean
values into three different groups. The first group included IT experts, the
second group included internal auditors and the third group included internal
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users and external auditors. These indicate the similarity of the perceptions of
internal users and external auditors and the significant difference between
their perceptions with the perceptions of IT experts.

Analysis of ‘systems and data inventory’ and ‘roles, responsibilities of the
IT department’ and ‘segregation of duties’ shows that all groups believe that
the level of business-IT alignment regarding all these variables are at ‘defined’
stage. The post-test results for ‘systems and data inventory’ show significant
differences between the perceptions of internal auditors and external auditors.
The result of the mentioned test classified the mean values into two different
groups. The first group included internal users, IT experts and internal
auditors, the second group included internal users, IT experts and external
auditors. The post test results for ‘roles, responsibilities of the IT department’
and ‘segregation of duties’ show significant differences between the
perceptions of IT experts and external auditors. The results show that the
perceptions of respondent groups can be classified into two different groups;
the first group included internal users, IT experts and internal auditors, and the
second group included internal users, internal auditors and external auditors.

Analysis of ‘IT personnel's responsibility regarding internal control’ shows
that the status of business-IT alignment regarding this variable is at
‘repeatable’ stage from the viewpoint of all respondent groups except for IT
expert who believe the it is at ‘defined’ stage. The post-test results show
significant differences between the perceptions of internal users and I'T expert.
Therefore, this test classified the perceptions of respondent groups into two
different groups: The first group included IT experts, internal auditors and
external auditors and the second group included internal users, internal
auditors and external auditors.

Finally, analysis of ‘data integrity responsibility’ shows that except for
external auditors who believe that the status of business-IT alignment
regarding this variable is at ‘repeatable’ stage, other groups believe that it is
at ‘defined’ stage. The post-test results show significant differences between
the perceptions of IT experts and external auditors. This test classified the
respondent groups into two different groups. The first group included internal
users, [T experts and internal auditors, and the second group included internal
users, internal auditors and external auditors.

(c¢) Manage IT Human Resources and Train Users

Table 7 shows the statistical results of perceptions of each one of the
respondent groups for ‘manage IT human resources and training users,” which
includes three variables. As it is shown in Table 8, at the level of total mean
value, IT experts assigned a moderate mean value of 2.96 and internal users
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assigned the mean value of 2.75. At the same level, internal and external
auditors assigned the lower mean values of 2.55 and 2.53 to ‘managing IT
human resources and training users.” IT experts assigned the highest mean
value of 3.15 for ‘company’s culture of integrity management’. Internal and
external auditors assigned the lowest mean value of 2.52 towards ‘IT
education programs.’

Table 7
Managing IT Human Resources and Training Users
Managing  Res. Statistic Tests ANOVA  Post Test (Tukey-
IT human Kramer)
g  Tesources M1 M2 SD E F P Gl G2 G G
Z and train s 3 4
7 users O
1 Company’s  1U-217  3.00 2.68 1.11 D 566 0.00 2.68
culture of ypg; 300 315 098 D 3.15
integrity
manageme ~ I1A-86 300 258 100 D 2.58
nt EA-63 300 254 101 D 2.54
2 IT IU-217 300 282 105 D 242 007 282
education  ypg1 300 277 100 D 2.77
programs
IA-86 300 252 100 D 2.52
EA-63 300 252 111 D 2.52
Total IU-217 300 275 108 D 500 000 275 275
IT-81 300 296 101 D 2.96
IA-86 300 255 100 D 2.55
EA-63 300 253 106 D 2.53

Note: IU=Internal Users, IT=IT Experts, [A=Internal Auditors, EA=External Auditors,
SD=Standard Deviation, F=F Ratio, P=P Value, G=Group, Source: Appendix-B, Table B6. M1
is median and M2 is mean. Source: Research findings

At the level of total value, the calculated value of F ratio (5.00) was more
than its critical value (2.63) at the significance level of 95 per cent
(P=0.00<0=0.05). Therefore, ANOVA test showed significant differences
between the perceptions of respondent groups towards ‘managing IT human
resources and training users’. According to the results of post- test, the
perception of IT experts is significantly different from the perceptions of
internal and external auditors toward the status of business-IT alignment
regarding ‘managing IT human resources and training users’. This test
classified the perceptions of respondents into two different groups. The first
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group included IT experts and internal users, and the second group included
internal users, internal auditors and external auditors.

Analysis of ‘company culture of integrity management’ shows that this
variable is at ‘defined’ stage from the viewpoint of all respondent groups.
ANOVA test indicated there was a significant difference between the mean
values towards ‘company’s culture of integrity management’. The post-test
results regarding this variable classified the mean values into two different
groups. The first group included IT experts and the second group included
internal users, internal auditors and external auditors.

ANOVA test indicated that there was no any significant difference
between the mean values towards ‘IT education programs’
(Fcalculated=2.42<Fcritical =2.63 and P=0.07> 0=0.05). The results show that the
status of business-IT alignment regarding ‘IT education programs’ is at
‘defined’ stage from the viewpoint of all respondent groups.

Table 9 highlights the results of conclusive group analysis in 3 D
containing 12 variables: (1) IT strategic planning — containing four variables;
(2) IT processes, organization and relationships — containing six variables, and
(3) managing I'T human resources and Training users — having two variables.

Table 8 presents the statistical results of perceptions of each one of the
respondent groups towards ‘control environment.” As it is shown in Table 9,
at the level of total mean value, IT experts assigned a moderate mean value of
3.00 and internal auditors and internal users assigned lower mean values of
2.79, 2.63 respectively. At the same level, external auditors assigned the
lowest mean value of 2.45 regarding control environment. IT experts assigned
the highest mean value of 3.12 towards ‘IT strategic planning.” External
auditors assigned the lowest mean value of 2.42 towards ‘IT processes
organization and relationships.” It was followed by external auditors’
perceptions of ‘IT strategic planning’ with the mean value of 2.46. Internal
users, IT experts and internal auditors indicated “defined” stage of CMMI
towards all the IT control processes in measuring ‘control environment.’
External auditors with the total mean and median values of 2.45 and 2.00,
indicated the “repeatable” stage of CMMI for IT control processes towards
‘control environment.’
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Table 8
Business-1T Alignment
Business- Res. Statistic Tests ANOVA  Post Test (Tukey-Kramer)
IT
. alignment =
2 =
“ Ml M2 SD S F P Gl G2 G3 G4
n ©]
1 Business- 1U- 3 2.6 1.1 D 19 0 2.6
IT strategic 217
planning IT-81 3 3.1 1.2 D 3.1
1A-86 3 2.9 1 D 29 29
EA- 2 2.5 1 R 2.5
63
2 Business- 1U- 3 2.6 1.1 D 13 0 2.6
IT 217
processes, 1T-81 3 2.9 1.1 D 2.9
organizatio
0 and 1A-86 3 2.8 1 D 2.8
relationshi EA- 2 2.4 1 R 2.4
ps 63
3 Manage IT IU- 3 2.8 1.1 D 5 0 2.8 2.8
human 217
resources 1T-81 3 3 1 D 3
and
training 1A-86 3 2.6 1 R 2.6
users EA- 3 2.5 1.1 R 2.5
63
Total 1U- 3 2.6 1.1 D 20 0 2.6
217
IT-81 3 3 1.1 D 3
1A-86 3 2.8 1 D 2.8
EA- 2 2.5 1 R 2.5

Note: IU=Internal users, IT=IT experts, [A=Internal auditors, EA=External auditors,
SD=Standard Deviation, F=F Ratio, P=P Value, G=Group, Source: Tables 6 up to 8. M1 is
median and M2 is mean. Source: Research findings

ANOVA test indicated significant differences between the mean values
towards all the IT control processes. At the level of total value, the calculated
value of F ratio (19.99) was more than its critical value (2.63) at the
significance level of 95 per cent (P=0.00<0=0.05). Therefore, ANOVA test
showed significant differences towards ‘business-IT alignment’. At the same
significance level, Tukey-Kramer test was applied as the multiple comparison
post-test to determine which groups were significantly different from other
groups. As it is shown in Table 9, the applied post-test found significant
differences between ‘business-IT alignment’ and its relevant IT control
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processes. At the level of total value, the post-test divided the mean values
into four different groups. The first group included IT experts, the second
group included internal auditors, the third group included internal users, and
the fourth group included external auditors. Hence this indicated that there
were complete significant differences between the perceptions of all of the
four groups regarding ‘business-IT alignment’. In other words none of the
respondent groups has the same perception with the other ones. Similarly,
‘business-IT processes, organization and relationships’ were found to have
complete significant differences with completely differing perceptions from
each of the four groups.

6 Conclusion

This paper based on Reich and Benbasat (1996) and Lee et al. (2008) models,
investigated social and technical dimensions of business-IT alignment in Bank
Mellat of Iran. We investigated social and technical dimensions of business-
IT alignment in the related literature and COBIT literature and based on
designed questionnaire that evaluated social and technical dimensions of
business-IT alignment in the organization. In addition, four groups included
internal users, IT experts, internal auditors, external auditors filled the
questionnaires. We analyzed the results of questionnaire based quartile
deviation, statistic methods towards group analysis, the one-way ANOVA test
and Tukey—Kramer post-test.

Business- IT alignment has three titles including 'business-IT strategic
planning alignment', 'business-IT processes, organization and relationships'
and 'managing business-IT human resources and training users' that
investigate social and technical dimensions in Bank Mellat. The level of
'business-IT strategic planning alignment' has four factors investigating of
which shows that three factors including ‘IT strategic plans’, ‘communicating
IT activities and risks’ and ‘monitoring IT progress against the strategic plan’
which are at ‘defined’ stage in CMMI. However, ‘communicating IT plans’ is
at ‘repeatable’ stage. The level of ‘business-IT processes, organization and
relationships’ has six variables which include four factors, namely 'systems
and data inventory', 'IT personnel's responsibility regarding internal control’,
'data integrity responsibility’ and 'segregation of duties' are at ‘defined’ stage
in CMMI but IT managers' knowledge and 'experience and roles and
responsibilities of the IT department' are at ‘repeatable’ stage. The level of
‘managing business-IT human resources and training users’ has two factors of
‘company’s culture of integrity management’ and ‘IT education programs’
which are at ‘defined’ stage. The organization in social and technical
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dimensions of business-IT alignment is at ‘defined’ stage and need to be
improved to upper stage. Finally, the overall results regarding the status of
business-IT alignment based on social and technical indicators show that the
status of all technical indicators were at ‘defined’ stage, while there were some
weakness in social dimension of business-IT alignment such as weaknesses in
the level of confidence between business and IT groups and also the level of
teamwork between them which represents that mangers are expected to focus
more on the improvement of these variable.

In the next level of analysis we investigated four groups with Tukey—
Kramer post-test, as the exact and most powerful multiple comparison post
test to determine which groups were significantly different from the other
groups. The total result in the level of ‘Business-IT Strategic Planning
Alignment’ shows that Internal users, IT experts and Internal Auditors, believe
to ‘Defined’ stage in CMMI but External Auditors believe to ‘Repeatable’
stage in organization and there are three different groups. The total result in
the level of ‘Business-IT Processes, Organization and Relationships’ shows
that Internal users, IT experts and Internal Auditors, believe to ‘Defined’ stage
in CMMI but External Auditors believe to ‘Repeatable’ stage in organization
and there are four different groups.

Evaluation of social and technical dimensions of business-IT alignment
shows that not only, does the organization have a gap with the level of
management stage in CMMI and needs to be improved to upper stage, but also
social and technical alignment were not in similar level in CMMI. All of the
questions that evaluated the technical dimension are at ‘defined’ stage but
those in the social dimension are at ‘repeatable’ and ‘defined’ stage. In
addition, four groups that filled questionnaires were not similar in their view
and mainly external auditors believed to be at ‘repeatable’ stage in social
dimension of business-IT alignment in BM. So, the external observer believed
to be at ‘repeatable’ stage for organization and must notice it and improve
social dimension in all levels of the organization.

‘Communicating IT plans’, ‘communicating IT activities and risks’, ‘IT
managers' knowledge and experience’, ‘roles and responsibilities of the IT
department’, ‘IT personnel's responsibility regarding internal control’,
‘company’s culture of integrity management’, ‘data integrity responsibility’,
‘company’s culture of integrity management’, ‘IT education programs’ are the
subtitles of social dimensions that are at ‘repeatable’ stage except
‘communicating IT activities and risks’, ‘IT personnel's responsibility
regarding internal control’ and ‘data integrity responsibility’ that are almost
near technical dimensions. Other subtitles such as the concept of
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communicate, culture, assessing, experience and managers' knowledge are the
blind spots in most Iranian organizations. So, the organizations need to have
managers with high knowledge that create and present guide lines for
achieving business-IT alignment from both social and technical dimensions.
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Appendices

A: Questionnaire

(a) IT Strategic Planning;
1) Strategic plans for IT align business objectives with IT strategies. [IT

strategic plans]
Very Low / Initial Very High / Optimized

o O O O o

2) IT department communicates its IT plans relevant parties across the Bank.
[Communicating IT plans]
Very Low / Initial Very High / Optimized
@) o O S o




Business-IT Strategic Alignment Focused on Social and Technical Dimensions 113

3) IT department communicates its activities, challenges and risks on a
regular basis with the executive and financial departments.
[Communicating IT activities and risks]
Very Low / Initial Very High / Optimized
@) o O S o

4) IT organization monitors its progress against the strategic plan and reacts
accordingly to meet established objectives. [Monitoring IT progress
against the strategic plan]

Very Low / Initial Very High / Optimized

O O O O o

(b) IT Processes, Organization and Relationships;
1) IT managers’ Knowledge and experience to fulfill their responsibilities.
[IT managers' knowledge and experience]
Very Low / Initial Very High / Optimized
@) o O S o

2) Relevant systems and data have been inventoried and their owners
identified. [Systems and data inventory]
Very Low / Initial Very High / Optimized
@) O O O o

3) Roles and responsibilities of the IT organization are defined, documented
and understood. [Roles and responsibilities of the IT department]
Very Low / Initial Very High / Optimized

o O O O o

4) IT personnel understand and accept their responsibility regarding internal
control. [IT personnel’s responsibility regarding internal control]
Very Low / Initial Very High / Optimized
@) o O S o

5) Data integrity ownership and responsibilities have been communicated to
appropriate data/business owners and they accepted these responsibilities.
[Data integrity responsibility]



114 Money and Economy, Vol. 11, No. 1, Winter 2016

Very Low / Initial Very High / Optimized
o O O O o

6) IT management implemented a division of roles and responsibilities
(segregation of duties) that reasonably prevents a single individual from
subverting a critical process. [Segregation of duties]
Very Low / Initial Very High / Optimized
O O O O o

(c¢) Manage IT Human Resources and Educate and Train Users;
1) IT organization adopted and promoted the Bank’s culture of integrity
management, including ethics, business practices and human resources
evaluations. [Company’s culture of integrity management]
Very Low / Initial Very High / Optimized
O O O S o

2) IT management provide education and ongoing training programs that
include ethical conduct, system security practices, confidentiality
standards, integrity standards and security responsibilities of all staff. [IT
education programs]
Very Low / Initial Very High / Optimized
@) O (@) O o

B: Tables
Table B1
IT Strategic Planning
2 Variables Frequency Distribution and Weightage  Total
@ 1 2 3 4 5
1 IT strategic plans 47 80 153 116 51 447
2 Communicating IT plans 88 177 116 48 18 447
3 Communicating IT activities and 56 108 171 81 31 447
risks

4 Monitoring IT progress against 49 127 201 54 16 447

the strategic plan
Total 240 492 641 299 116 1788

Source: Field Survey
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Table B2
IT Processes, Organization and Relationship
. Variables Frequency Distribution and Weights Total
z
7 1 2 3 4 5
1 IT managers' knowledge and 84 156 151 39 17 447
experience
2 Systems and data inventory 58 78 188 85 38 447
3 Roles and responsibilities of the IT 60 104 188 68 27 447
department
4 IT personnel's responsibility 123 144 126 42 12 447
regarding internal control
5 Data integrity responsibility 50 130 187 60 20 447
6 Segregation of duties 48 101 196 78 24 447
Total 423 713 1036 372 138 2682
Source: Field Survey
Table B3
Managing IT Human Resources and Training users
o Variables Frequency Distribution and Weights ~ Total
vz 1 2 3 4 5
1 Company’s culture of integrity 65 108 188 56 30 447
management
2 IT education programs 65 108 190 60 24 447
Total 130 216 378 116 54 894

Source: Field Survey
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Table B4
IT Strategic Planning
o Variables Res. Frequency Distribution and Weights ~ Total
v e 1 2 3 45
1 IT strategic  Internal Users 20 28 65 75 29 217
plans IT Experts 9 17 26 20 9 81
Internal Auditors 7 14 35 19 11 86
External Auditors 11 21 27 2 2 63
2 Communicating Internal Users 58 95 48 14 2 217
IT plans IT Experts 10 29 17 16 9 81
Internal Auditors 8 24 34 15 5 86
External Auditors 12 29 17 3 2 63
3 Communicating Internal Users 36 61 92 19 9 217
IT activities and  IT Experts 3 11 15 37 15 81
risks Internal Auditors 7 19 38 17 5 86
External Auditors 10 17 26 8 2 63
4 Monitoring IT Internal Users 21 76 105 12 3 217
progress against [T Experts 8 15 32 19 7 81
the strategic  Internal Auditors 10 18 37 17 4 86
plan External Auditors 10 18 27 6 2 63
Total Internal Users 135 260 310 120 43 868
IT Experts 30 72 90 92 40 324
Internal Auditors 32 75 144 68 25 344
External Auditors 43 85 97 19 8 252
Source: Field Survey
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Table B5
IT Processes, Organization and Relationships

_. . Variables Res. Frequency Distribution and Weights  Total
“z 1 2 3 45
1 IT managers’ Internal Users 43 97 63 11 3 217
knowledge and  IT Experts 9 12 36 15 9 81
experience Internal Auditors 11 27 34 11 3 86
External Auditors 21 20 18 2 2 63
2 Systems and Internal Users 33 31 89 41 23 217
data inventory  IT Experts 10 13 35 19 4 81
Internal Auditors 6 14 37 20 9 86
External Auditors 9 20 27 5 2 63
3 Roles and Internal Users 30 54 98 20 15 217
responsibilities 1T Experts 8 14 27 26 6 81
of the IT Internal Auditors 11 16 43 12 4 86
department External Auditors 11 20 20 10 2 63
4 IT personnel's Internal Users 76 63 60 14 4 217
responsibility IT Experts 13 25 26 14 3 81
regarding Internal Auditors 20 33 19 11 3 86
internal External Auditors 14 23 21 3 2 63
control
5 Data integrity Internal Users 22 68 93 24 10 217
responsibility IT Experts 9 17 30 21 4 81
Internal Auditors 7 24 41 10 4 86
External Auditors 12 21 23 5 2 63
6 Segregation of Internal Users 24 51 92 39 11 217
duties IT Experts 8 13 33 22 5 81
Internal Auditors 6 19 44 11 6 86
External Auditors 10 18 27 6 2 63
Total Internal Users 228 364 495 149 66 1302
IT Experts 57 94 187 117 31 486
Internal Auditors 61 133 218 75 29 516
External Auditors 77 122 136 31 12 378

Source: Field Survey
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Table B6

Managing IT Human Resources and Training Users

Zd Variables Res. Frequency Distribution and Weights ~ Total
7 1 2 3 4 5
1 Company’s Internal Users 38 48 93 21 17 217
culture of IT Experts 4 13 39 17 8 81
integrity Internal Auditors 12 29 31 11 3 86
management External Auditors 11 18 25 7 2 63
2 IT education Internal Users 26 50 93 34 14 217
programs IT Experts 11 16 38 13 3 81
Internal Auditors 15 25 35 8 3 86
External Auditors 13 17 24 5 4 63
Total Internal Users 64 98 186 55 31 434
IT Experts 15 29 77 30 11 162
Internal Auditors 27 54 66 19 6 172
External Auditors 24 35 49 12 6 126

Source: Field Survey
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