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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 19th; 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௜௧ ൌ ௜௧ߙ ൅ Measure௜௧ିଵሻ	௜௧ሺRiskߛ ൅  ௜௧ (1)ߝ

Where, R௜௧ is the expected return of the stock of company i on day t, and 
risk	measure௜௧ିଵ 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௜௧ ൌ ௧ߙ ൅ Measure௜௧ିଵሻ	௧ሺRiskߛ ൅ ௧ߜ lnሺ݁ݖ݅ݏሻ௜௧ିଵ ൅ ܤ௧lnሺߣ ൗܯ ሻ௜௧ିଵ ൅
௧tda௜௧ିଵߟ ൅ ߮௧LIQ௜௧ ൅  ௜௧ (2)ߝ

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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R௜௧ ൌ ௧ߙ ൅ Measure௜௧ିଵሻ	௧ሺRiskߛ ൅ ௧ߜ lnሺsizeሻ௜௧ିଵ ൅ ܤ௧lnሺߣ ൗܯ ሻ௜௧ିଵ ൅
௧tda௜௧ିଵߟ ൅ ߮௧LIQ௜௧ ൅ ߲௧RetPOS௜௧ିଵ ൅ ∅௧RetNEG௜௧ିଵ ൅  (3)																							௜௧ߝ

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: 

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

Rഥ௜௧ ൌ Lnሺ
௉೔೟
௉೔೟షభ

ሻ (4) 

Where, ܲ ௜௧ and ܲ ௜௧ିଵ are the final adjusted price for cash return and capital 
increase, respectively.  

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

Stdev௜௧ ൌ ሺ√252ሻටሺ
ଵ

௡ିଵ
ሻ∑ ሺR௜௧ െ Ṝ௜௧ሻଶ								

௡
௧ୀିଵ  (5) 

Where, n is the number of returns of 100 last transactional days, R௜௧ is the 
stock return of company i on day t, Rഥ௜௧ is the mean stock returns of 
company i during 100 last transactional days. 

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

Semi െ Dev௜௧ ൌ ൫√252൯ටቀ
ଵ

௡ಳିଵ
ቁ∑ ሺሾMinൣ0, R௜௧ െ Ṝ௜௧൧ሻଶ

௡
௧ୀିଵ 	 (6) 

Where, n=100, ݊஻ is the number of negative returns in 100 last 
transactional days, R௜௧ is the stock return of company i on day t, Rഥ௜௧ is the 
mean stock returns of company i during 100 last transactional days.  

 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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VaR௜௧ ൌ Ṝ௜௧ െ S௜௧Z	 (7) 

Where, S௜௧	 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௜௧ ൌ Ṝ௜௧ ൅ S௜௧Z (8) 

Where, S௜௧	 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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ല௧ୢୟ୧୪୷	ୱ୲୭ୡ୩	୰ୣ୲୳୰୬ല

௧	ௗ௔௜௟௬	௦௧௢௖௞	௧௥௔௡௦௔௖௧௜௢௡௦	௩௢௟௨௠௘	
= Amihud illiquidity measure (9) 

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

 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 
value 

0.424 0.378 1.552 0.073 0.261 1.206 4.866 

Firm size -
12.113 

-
12.142 

-
11.314 

-
13.171 

0.628 -0.136 1.605 

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 42.312 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) 
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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  Model 3  Model 4  Model 5  Model 6 
Intercept 0.081* 

(-3.348) 
-0.248* 
(-11.010) 

0.047** 
(2.012) 

-0.188* 
(-8.208) 

0.125* 
(4.485) 

-0.026* 
(-2.643) 

SD 0.001** 
(2.478) 

     

Semi SD  0.004** 
(10.952) 

    

VaR 
Parametric 

  0.015* 
(3.477) 

   

HR Parametric    0.035* 
(7.832) 

  

VaR Historical     0.049* 
(8.805) 
 

 

HR Historical      0.316* 
(7.312) 

 ૛  0.262 0.263 0.265 0.264 0.267 0.265܀	܌܍ܜܛܝܒ܌ۯ
*, **, 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 R2 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 
9 

Model 10 Model 
11 

Model 
12 

Intercept 1.259* 
(5.416) 

1.235* 
(5.176) 

1.290* 
(5.552) 

1.161* 
(4.997) 

1.368* 
(5.864) 

1.285* 
(5.538) 

Financial 
leverage 

-0.133** 
(-2.349) 

-.196* 
(-3.441) 

-0.093* 
(-1.638) 

-0.139* 
(-2.474) 

-0.105* 
(-1.866) 

-
0.110** 
(-1.962) 

Firm size -0.089* 
(-4.969) 

-0.099* 
(-5.378) 

-0.083* 
(-4.667) 

-0.089* 
(-4.977) 

-0.085* 
(-4.776) 

-0.086* 
(-4.822) 

Book value to 
market value  

0.238* 
(9.736) 

0.236* 
(9.518) 

0.235* 
(9.570) 

0.224* 
(9.146) 

0.232* 
(9.486) 

0.238* 
(9.739) 

Liquidity  -528.13* 
(-27.957) 

-514.21* 
(-26.761) 

-
525.40* 
(-
27.813) 

-530.65* 
(-28.096) 

-
522.54* 
(-
27.627) 

-
527.16* 
(-
27.916) 

SD 0.001* 
(3.324) 

     

Semi SD  0.005* 
(11.956) 

    

VaR 
Parametric 

  0.010** 
(2.316) 

   

HR Parametric    0.036* 
(8.035) 

  

VaR Historical     0.032* 
(3.826) 

 

HR Historical      3.330* 
(7.641) 

 ૛  0.270 0.269 0.270 0.271 0.271 0.271܀	܌܍ܜܛܝܒ܌ۯ
*, **, 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 
13 

Model 
14 

Model 
15 

Model 
16 

Model 
17 

Model 
18 

Model 
19 

Model 
20 

Intercept -0.3** 
(-2.1) 

-0.3** 
(-2.16) 

-0.22** 
(-2.15) 

-0.21** 
(-2.23) 

-0.20** 
(-1.96) 

-0.23** 
(-2.21) 

-0.05 
(-0.71) 

-0.04 
(-0.64) 

Financial 
leverage 

-0.4** 
(-2.35) 

-0.4** 
(-2.3) 

-26.60* 
(-2.59) 

-26.61* 
(-2.60) 

-26.60* 
(-2.598) 

-26.61* 
(-2.59) 

-26.0* 
(-2.65) 

-26.51* 
(-9.54) 

Firm size -13.0* 
(-12.4) 

-12.5* 
(-12.2) 

-19.92* 
(-2.68) 

-19.92* 
(-2.69) 

-19.933* 
(-2.678) 

-19.92* 
(-2.68) 

-20.9* 
(-3.04) 

-20.43* 
(-15.7) 

Book value to 
market value 

0.429* 
(2.713
) 

0.413* 
(2.669
) 

0.343*
* 
(2.473) 

0.308*
* 
(2.155) 

0.331** 
(2.367) 

0.363* 
(-3.49) 

0.370* 
(2.655
) 

0.36** 
(2.50) 

Liquidity -799.* 
(-4.91) 

-795.* 
(-4.99) 

-709.* 
(-
3.568) 

-741.3* 
(-
3.739) 

-716.69* 
(-3.605) 

-697.3* 
(-3.49) 

-
675.3* 
(-3.39) 

-689.1* 
(-4.49) 

Momentum  0.347* 
(2.594
) 

0.368* 
(3.974) 

0.368* 
(3.991) 

0.367* 
(3.973) 

0.367* 
(3.972) 

0.369* 
(3.985
) 

0.377* 
(2.860) 

Reversal  -0.46* 
(-3.57) 

-0.438* 
(-
4.572) 

-0.437* 
(-
4.578) 

-0.436* 
(-4.571) 

-0.438* 
(-
4.576) 

-0.41* 
(-4.47) 

-0.428* 
(-3.31) 

SD   0.003*
* 
(2.040) 

     

Semi SD    0.004*
* 
(2.324) 

    

VaR 
Parametric 

    0.0325*
* 
(1.954) 

   

HR 
Parametric 

     0.036*
* 
(2.148) 

  

VaR 
Historical 

      1.311* 
(2.889
) 

 

HR 
Historical 

       0.655*
* 
(1.901) 

 ૛ 0.136 0.207 0.286 0.287 0.285 0.286 0.286 0.287܀	܌܍ܜܛܝܒ܌ۯ

*, **, 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; (e) 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 (l) 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 
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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: 

ܹ ൌ ∑଴ሼܧ ௧ஶܮ௧ߚ
௧ୀ଴ ሽ (1) 

Where β is the discount factor and the per period loss function is given by: 

௧ܮ ൌ
ଵ

ଶ
ሾሺߨ௧ െ ሻଶ∗ߨ ൅ ௧ݔ௚ሺߣ െ  ሻଶሿ (2)∗ݔ

where ߨ∗ and ݔ∗ are respectively optimal level for the inflation and output 
gap and ߣ௚is 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 λ 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. 

௧ߨ ൌ ௧ݔߢ ൅ ௧ାଵߨ௧ܧߚ ൅  ௧ (3)ݑ

Where ߚ defined as in pervious the discount factor and ߢ is the sensitivity 
of inflation rate to the output gap, and ݑ௧ is a cost push shock following AR(1) 
process. 

௧ݑ ൌ ௧ିଵݑߩ ൅  ො௧ (4)ݑ

Where	0 ൑ ߩ ൏ 1, and ݑො௧ 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: 

଴ݔ െ ∗ݔ ൌ െ
఑

ఒ೒
ሺߨ௧ െ  ሻ    for t=0 (5)∗ߨ

௧ݔ଴ܧ െ ௧ିଵݔ଴ܧ ൌ െ
఑

ఒ೒
ሺܧ଴ߨ௧ െ  ሻ     for t ≥1 (6)∗ߨ

Combining the first-order conditions (5) and (6) and the Phillips curve (3) 
leads to the socially optimal solution: 
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	ሺ1 െ ∗ݔሻሺߜ െ ሻݔ̅ ൅

ఋ

ሺଵିఋఉఘሻ
 ଴  for t=0 (7)ݑ
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ሺݔ଴ െ ௔ሻݔ ൌ ∗ݔሺߜ െ ௔ሻݔ െ
఑ఋ

ఒ೒ሺଵିఋఉఘሻ
 ଴    for t=0 (8)ݑ

ሺߨ௧ െ ሻ∗ߨ ൌ ௧ିଵߨሺߜ െ ሻ∗ߨ െ
ఋሺଵିఘሻ

ఘሺଵିఋఉఘሻ
௧   for t൒ݑ 1 (9) 

ሺݔ௧ െ ୟሻݔ ൌ ௧ିଵݔሺߜ െ ୟሻݔ െ
఑ఋ

ఒ೒ሺଵିఋఉఘሻ
௧    for t൒ݑ 1 (10) 

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

ଶߜߚ െ ߜܾ ൅ 1 ൌ 0 (11) 

ܾ ൌ 1 ൅ ߚ ൅
఑మ

ఒ೒
 (12) 

௔ݔ ൌ
ଵିఉ

఑
 (13) ∗ߨ

The parameter ax 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, 
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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 

௧ߨሾሺߢ െ ሻ∗ߨ െ ሺܧ௧ߨ௧ାଵ െ ሿߜ/ሻ∗ߨ ൅ ௧ݔ௕ሼሾሺߣ െ ୟሻݔ െ ௧ିଵݔሺߜ െ ௔ሻሿݔ െ
௧ାଵݔ௧ܧሾሺߜߚ െ ௔ሻݔ െ ሺݔ௧ െ ௔ሻሿሽݔ ൌ 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 1t t tE u u   in equation (17) 

produces: 

௕ߣ ൌ
ଵିఘ
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 ௚ (18)ߣ
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Where b  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	ߛ, 
with 0 ൏ ߛ ൑ 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 ߛ and ሺ1 െ  ሻ attached to the central bank and toߛ
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). 

௧ܮ
௉ ൌ ሺ1 െ ௧ܮሻߛ

௚ ൅ ௧ܮߛ
௕ ൌ

ଵ

ଶ
ൣሺߨ௧ െ ሻଶ∗ߨ ൅ ௧ܮߛൣ

௕ ൅ ሺ1 െ ௧ܮሻߛ
௚൧ሺݔ௧ െ

 ሻଶ൧ (19)∗ݔ

Therefore, the relative weight of output gap to inflation for monetary policy 

maker can be calculated by [ (1 ) ]b g     that ߛ is the degree of central 
bank independence. By replacing equation 3-14 the policy maker relative 
weight can be expressed as: 

௉ߣ ൌ ߛ
ሺଵିఘሻ

ఋሺଵିఋఉఘሻ
௚ߣ ൅ ሺ1 െ  ௚ (20)ߣሻߛ

Where the pL  and p  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, g ,  , ,  ,   

and b . 
CBI is calculated in this study, g  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 g  and 
since g  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*. 

 

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) 
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Table 1 
Correlation between CBI Indices and Inflation 

 CUK MAT GRI DUM 

INF -0.533051 
(-4.629696) 
[0.0000] 

-0.253754 
(-1.927806) 
[0.0591] 

-0.457153 
(-3.777179) 
[0.0000] 

-0.516834 
(-4.436398) 
[0.0000] 

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

 Table 2 
Structural Parameters of the Model 

Parameter Value Reference 

 0.96 Jafari Samimi ea al. 2014. 

 0.55 Rahmani & amiri, 2012. 

 0.45 Authors calculation 

b 2.05 Authors calculation 

 0.76 Authors calculation 

g  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 

Description variables 

3.40 g
1.59 b  

Gri* Cuk* Dum* Mat* CBI index 

41.07 32.53 30.01 24.30 

2.67 2.75 2.78 2.92 p based on the CBI indices 
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 xij 
(i=1,…,m) in the first stage, D intermediate measures zdj (d=1,…,D) as outputs of the 
first stage and inputs of the second stage, s outputs yrj (r=1,…,s) in the second 
stage (Figure 1). 

 

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 

yrj (r= 1,…,s) xij (i= 1,…,m) 

zdj (d= 1,…,D) 

DMUj (j= 1,…,n) 

Stage 1 Stage 2 
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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 (DMUj: j=1,…,n) using m inputs xij (i=1,…,m) to generate D 
outputs zdj (d=1,…,D) in the first stage and D inputs zdj (d=1,…,D) as intermediate 
measures to generate s outputs yrj (r=1,…,s) in the second stage. Let xij, zdj and yrj 
are the ith input, Dth intermediate measure and sth output of the jth DMU, 
respectively. The efficiency of the DMUj through the conventional output-
oriented DEA model under the assumption of variable return to scale for 
DMUp is measured as follows: 
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Regarding the above-mentioned model for measuring the efficiency of 
DMUp with a single process and considering the fundamental two-stage 
process shown in Figure 1, we can use it for measuring the efficiencies of 
DMUp in the two individual stages (first and second stages) as: 
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Based on the above efficiencies about the first and second stages of DMUj, 
the overall efficiency of DMUj 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 
DMUj as the product of the efficiencies of the two sub-processes that is to 
sayܧ௣ ൌ ௣ଵܧ ൈ  ௣ଶ. It should be necessary noted that aforesaid relationalܧ
efficiency (ܧ௣) 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 zdj (d=1,…,D) serve as both inputs and outputs of DMUp at the same 
time (Figure 2). They introduced the ߣଵ, ଶߣ ൐ 0 as set of relative 
importance weighs of the two-stages such that ߣଵ ൅ ଶߣ ൌ 1. 
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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 zdj (d=1,…,D) serve as outputs of DMUp (Figure 3). 

 

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 DMUj such that the intermediate measures zdj (d=1,…,D) serve as 
inputs of DMUp. Thereupon, the proposed optimistic output oriented two-
stage DEA model under VRS assumption can be constructed as bellow: 

∑ሺ	݊݅ܯ ௜௣ݔ௜ݒ
௠
௜ୀଵ ൅ ∑ ௗ௣ݖௗݓ

஽
ௗୀଵ ൅ ߱ሻ/∑ ௥௣ݕ௥ݑ

௦
௥ୀଵ  (4) 

.ݏ 				.ݐ ∑ ௥௝ݕ௥ݑ
௦
௥ୀଵ /ሺ∑ ௜௝ݔ௜ݒ ൅ ∑ ௗ௝ݖௗݓ

஽
ௗୀଵ

௠
௜ୀଵ ൅ ߱ሻ ൑ 1					, ݆ ൌ 1,… , ݊  

,௥ݑ											 ,௜ݒ ௗݓ ൒ ,ߝ ݅ ൌ 1,… ,݉, ݎ ൌ 1,… , ,ݏ ݀ ൌ 1,… ,  ܦ

Now, the dual model (4) is: 

 ௣ (5)߮	ݔܽܯ
s.t. ∑ ௝ߣ

௡
௝ୀଵ ௜௝ݔ ൑ ,																		௜௣ݔ ݅ ൌ 1,… ,݉ 

∑ ௝ߣ
௡
௝ୀଵ ௗ௝ݖ ൑ ,																							ௗ௣ݖ ݀ ൌ 1,… ,   ܦ

∑ ௥௝ݕ௝ߣ
௡
௝ୀଵ ൒ ߮௣ݕ௥௣																			, ݎ ൌ 1,… ,   ݏ

∑ ௝ߣ
௡
௝ୀଵ ൌ 1  

௝ߣ ൒ 0, ߮௣ free, j=1,…, n 

 

zdj (d= 1,…,D) zdj (d= 1,…,D) 

xij (i= 1,…,m) yrj (r= 1,…,s) 
DMUj 
(j= 1,…,n) 

 

zdj (d= 1,…,D) 
xij (i= 1,…,m) 

yrj (r= 1,…,s) 
DMUj 
(j= 1,…,n) 
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Accordingly, the proposed pessimistic model can be constructed as 
follows: 

∑ሺ	ݔܽܯ ௜௣ݔ௜ݒ
௠
௜ୀଵ ൅ ∑ ௗ௣ݖௗݓ

஽
ௗୀଵ ൅ ߱ሻ/∑ ௥௣ݕ௥ݑ

௦
௥ୀଵ  (6) 

.ݏ 				.ݐ ∑ ௥௝ݕ௥ݑ
௦
௥ୀଵ /ሺ∑ ௜௝ݔ௜ݒ ൅ ∑ ௗ௝ݖௗݓ

஽
ௗୀଵ

௠
௜ୀଵ ൅ ߱ሻ ൒ 1					, ݆ ൌ 1,… , ݊  

,௥ݑ ,௜ݒ ௗݓ ൒ ,ߝ ݅ ൌ 1,… ,݉, ݎ ൌ 1,… , ,ݏ ݀ ൌ 1,… ,  ܦ

Now, the dual model (6) is: 

 ௣ (7)߮	݊݅ܯ
.ݏ 						.ݐ ∑ ௝ߣ

௡
௝ୀଵ ௜௝ݔ ൒ ,																		௜௣ݔ ݅ ൌ 1,… ,݉  

∑ ௝ߣ
௡
௝ୀଵ ௗ௝ݖ ൒ ,																														ௗ௣ݖ ݀ ൌ 1,… ,   ܦ

∑ ௥௝ݕ௝ߣ
௡
௝ୀଵ ൑ ߮௣ݕ௥௣																										, ݎ ൌ 1,… ,   ݏ

∑ ௝ߣ
௡
௝ୀଵ ൌ 1  

௝ߣ	 ൒ 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. 

 

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 
௜௝ݔ
௧ ௗ௝ݖ ,

௧  and ݕ௥௝
௧  as the process data at the time period t and ݔ௜௝

௧ାଵ, ݖௗ௝
௧ାଵ and ݕ௥௝

௧ାଵ 
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: 

 The first single period measures the efficiencies of DMUp in time period 
t 

 

zdj (d= 1,…,D) 

xij (i= 1,…,m) 
yrj (r= 1,…,s) DMUj 

(j= 1,…,n) 
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ଵܦ
௧ሺݔ௣௧ ௣௧ݖ،	 ሻ ൌ ௣௧ߙ	ݔܽܯ ሺݐሻ (8) 

s.t. ∑ ௝ߤ
௧௡

௝ୀଵ ௜௝ݔ
௧ ൑ ௜௣ݔ

௧ 																	, ݅ ൌ 1,… ,݉ 

∑ ௝ߤ
௧௡

௝ୀଵ ௗ௝ݖ
௧ ൒ ௣௧ߙ ሺݐሻݖௗ௣

௧ 											, ݀ ൌ 1,… ,   ܦ
∑ ௝ߤ

௧௡
௝ୀଵ ൌ 1  

௝ߤ
௧ ൒ ௣௧ߙ ,0 ሺݐሻ free, j=1,…, n 

 

ଶܦ
௧ሺݖ௣௧ ௣௧ሻݕ،	 ൌ  ሻ (9)ݐ௣௧ሺߚ	ݔܽܯ

s.t. ∑ ௝ߜ
௧௡

௝ୀଵ ௗ௝ݖ
௧ ൑ ௗ௣ݖ

௧ 																		, ݀ ൌ 1,… ,  ܦ

∑ ௝ߜ
௧ݕ௥௝

௧௡
௝ୀଵ ൒ ௥௣௧ݕሻݐ௣௧ሺߚ 														, ݎ ൌ 1,… ,   ݏ

∑ ௝ߜ
௧௡

௝ୀଵ ൌ 1  

௝ߜ
௧ ൒  ሻ free, j=1,…, nݐ௣௧ሺߚ ,0

 

ைܦ
௧ ሺݔ௣௧ ௣௧ሻݕ،	 ൌ  ሻ (10)ݐ௣௧ሺ߮	ݔܽܯ

s.t. ∑ ௝ߣ
௧௡

௝ୀଵ ௜௝ݔ
௧ ൑ ௜௣ݔ

௧ 																							, ݅ ൌ 1,… ,݉ 
∑ ௝ߣ

௧௡
௝ୀଵ ௗ௝ݖ

௧ ൑ ௗ௣ݖ
௧ 																												, ݀ ൌ 1,… ,   ܦ

∑ ௝ߣ
௧௡

௝ୀଵ ௥௝ݕ
௧ ൒ ߮௣௧ሺݐሻݕ௥௣௧ 																		, ݎ ൌ 1,… ,   ݏ

∑ ௝ߣ
௧௡

௝ୀଵ ൌ 1  

௝ߣ
௧ ൒ 0, ߮௣௧ሺݐሻ free, j=1,…, n 

 The second single period measures the efficiencies of DMUp in time 
period t+1 

ଵܦ
௧ାଵሺݔ௣௧ାଵ	،ݖ௣௧ାଵሻ ൌ ݐ௣௧ାଵሺߙ	ݔܽܯ ൅ 1ሻ (11) 

s.t. ∑ ௝ߤ
௧ାଵ௡

௝ୀଵ ௜௝ݔ
௧ାଵ ൑ ௜௣ݔ

௧ାଵ																											, ݆ ൌ 1,… , ݊ 

∑ ௝ߤ
௧ାଵ௡

௝ୀଵ ௗ௝ݖ
௧ାଵ ൒ ݐ௣௧ାଵሺߙ ൅ 1ሻݖௗ௣

௧ାଵ										, ݀ ൌ 1,… ,   ܦ
∑ ௝ߤ

௧ାଵ௡
௝ୀଵ ൌ 1		  

௝ߤ
௧ାଵ ൒ ݐ௣௧ାଵሺߙ ,0 ൅ 1ሻ free, j=1,…, n 
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ଶܦ
௧ାଵሺݖ௣௧ାଵ	،ݕ௣௧ାଵሻ ൌ ݐ௣௧ାଵሺߚ	ݔܽܯ ൅ 1ሻ (12) 

s.t. ∑ ௝ߜ
௧ାଵ௡

௝ୀଵ ௗ௝ݖ
௧ାଵ ൑ ௗ௣ݖ

௧ାଵ																										, ݀ ൌ 1,… ,  ܦ
∑ ௝ߜ

௧ାଵݕ௥௝
௧ାଵ௡

௝ୀଵ ൒ ݐ௣௧ାଵሺߚ ൅ 1ሻݕ௥௣௧ାଵ										, ݎ ൌ 1,… ,   ݏ
∑ ௝ߜ

௧ାଵ௡
௝ୀଵ ൌ 1	  

௝ߜ
௧ାଵ ൒ ݐ௣௧ାଵሺߚ ,0 ൅ 1ሻ free, j=1,…, n 

 

ைܦ
௧ାଵሺݔ௣௧ାଵ	،ݕ௣௧ାଵሻ ൌ ݐ௣௧ାଵሺ߮	ݔܽܯ ൅ 1ሻ  (13) 

s.t. ∑ ௝ߣ
௧ାଵ௡

௝ୀଵ ௜௝ݔ
௧ାଵ ൑ ௜௣ݔ

௧ାଵ																									, ݅ ൌ 1, … ,݉ 

∑ ௝ߣ
௧ାଵ௡

௝ୀଵ ௗ௝ݖ
௧ାଵ ൑ ௗ௣ݖ

௧ାଵ																																, ݀ ൌ 1, … ,   ܦ
∑ ௝ߣ

௧ାଵ௡
௝ୀଵ ௥௝ݕ

௧ାଵ ൒ ߮௣௧ାଵሺݐ ൅ 1ሻݕ௥௣௧ାଵ									, ݎ ൌ 1,… ,   ݏ
∑ ௝ߣ

௧ାଵ௡
௝ୀଵ ൌ 1  

௝ߣ
௧ାଵ ൒ 0, ߮௣௧ାଵሺݐ ൅ 1ሻ free, j=1,…, n 

 The first mixed period measures the efficiencies of DMUp in time period 
t by using the frontier of the time period t+1 instead of t 

ଵܦ
௧ାଵሺݔ௣௧ ௣௧ݖ،	 ሻ ൌ  ሻ (14)ݐ௣௧ାଵሺߙ	ݔܽܯ

s.t. ∑ ௝ߤ
௧ାଵ௡

௝ୀଵ ௜௝ݔ
௧ାଵ ൑ ௜௣ݔ

௧ 																									, ݅ ൌ 1,… ,݉ 

∑ ௝ߤ
௧ାଵ௡

௝ୀଵ ௗ௝ݖ
௧ାଵ ൒ ௗ௣ݖሻݐ௣௧ାଵሺߙ

௧ 																, ݀ ൌ 1,… ,   ܦ
∑ ௝ߤ

௧ାଵ௡
௝ୀଵ ൌ 1	  

௝ߤ
௧ାଵ ൒  ሻ free, j=1,…, nݐ௣௧ାଵሺߙ ,0

 

ଶܦ
௧ାଵሺݖ௣௧ ௣௧ሻݕ،	 ൌ  ሻ (15)ݐ௣௧ାଵሺߚ	ݔܽܯ

s.t. ∑ ௝ߜ
௧ାଵ௡

௝ୀଵ ௗ௝ݖ
௧ାଵ ൑ ௗ௣ݖ

௧ 																			, ݀ ൌ 1,… ,  ܦ

∑ ௝ߜ
௧ାଵݕ௥௝

௧ାଵ௡
௝ୀଵ ൒ ௥௣௧ݕሻݐ௣௧ାଵሺߚ 											, ݎ ൌ 1,… ,   ݏ

∑ ௝ߜ
௧ାଵ௡

௝ୀଵ ൌ 1  

௝ߜ
௧ାଵ ൒  ሻ free, j=1,…, nݐ௣௧ାଵሺߚ ,0
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ைܦ
௧ାଵሺݔ௣௧ ௣௧ሻݕ،	 ൌ  ሻ (16)ݐ௣௧ାଵሺ߮	ݔܽܯ

s.t. ∑ ௝ߣ
௧ାଵ௡

௝ୀଵ ௜௝ݔ
௧ାଵ ൑ ௜௣ݔ

௧ 																				, ݅ ൌ 1,… ,݉ 
∑ ௝ߣ

௧ାଵ௡
௝ୀଵ ௗ௝ݖ

௧ାଵ ൑ ௗ௣ݖ
௧ 																										, ݀ ൌ 1,… ,   ܦ

∑ ௝ߣ
௧ାଵ௡

௝ୀଵ ௥௝ݕ
௧ାଵ ൒ ߮௣௧ାଵሺݐሻݕ௥௣௧ 										, ݎ ൌ 1,… ,   ݏ

∑ ௝ߣ
௧ାଵ௡

௝ୀଵ ൌ 1  

௝ߣ
௧ାଵ ൒ 0, ߮௣௧ାଵሺݐሻ free, j=1,…, n 

 The second mixed period measures the efficiencies of DMUp in time 
period t+1 while using the frontier of the time period t instead of t+1 

ଵܦ
௧ሺݔ௣௧ାଵ	،ݖ௣௧ାଵሻ ൌ ௣௧ߙ	ݔܽܯ ሺݐ ൅ 1ሻ (17) 

s.t. ∑ ௝ߤ
௧௡

௝ୀଵ ௜௝ݔ
௧ ൑ ௜௣ݔ

௧ାଵ																								, ݅ ൌ 1,… ,݉ 

∑ ௝ߤ
௧௡

௝ୀଵ ௗ௝ݖ
௧ ൒ ௣௧ߙ ሺݐ ൅ 1ሻݖௗ௣

௧ାଵ										, ݀ ൌ 1,… ,   ܦ
∑ ௝ߤ

௧௡
௝ୀଵ ൌ 1  

௝ߤ
௧ ൒ ௣௧ߙ ,0 ሺݐ ൅ 1ሻ free, j=1,…, n 

 

ଶܦ
௧ሺݖ௣௧ାଵ	،ݕ௣௧ାଵሻ ൌ ݐ௣௧ሺߚ	ݔܽܯ ൅ 1ሻ (18) 

s.t. ∑ ௝ߜ
௧௡

௝ୀଵ ௗ௝ݖ
௧ ൑ ௗ௣ݖ

௧ାଵ																						, ݀ ൌ 1,… ,  ܦ

∑ ௝ߜ
௧ݕ௥௝

௧௡
௝ୀଵ ൒ ݐ௣௧ሺߚ ൅ 1ሻݕ௥௣௧ାଵ										, ݎ ൌ 1,… ,   ݏ

∑ ௝ߜ
௧௡

௝ୀଵ ൌ 1  

௝ߜ
௧ ൒ ݐ௣௧ሺߚ ,0 ൅ 1ሻ free, j=1,…, n 

 

ைܦ
௧ ሺݔ௣௧ାଵ	،ݕ௣௧ାଵሻ ൌ ௣௧߮	ݔܽܯ ሺݐ ൅ 1ሻ (19) 

s.t. ∑ ௝ߣ
௧௡

௝ୀଵ ௜௝ݔ
௧ ൑ ௜௣ݔ

௧ାଵ																							, ݅ ൌ 1,… ,݉ 

∑ ௝ߣ
௧௡

௝ୀଵ ௗ௝ݖ
௧ ൑ ௗ௣ݖ

௧ାଵ																													, ݀ ൌ 1,… ,   ܦ
∑ ௝ߣ

௧௡
௝ୀଵ ௥௝ݕ

௧ ൒ ߮௣௧ሺݐ ൅ 1ሻݕ௥௣௧ାଵ										, ݎ ൌ 1,… ,   ݏ
∑ ௝ߣ

௧௡
௝ୀଵ ൌ 1	  

௝ߣ
௧ ൒ 0, ߮௣௧ሺݐ ൅ 1ሻ 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: 

ଵܫܲܯܱ ൌ 
஽భ
೟శభ൫௫೟శభ,௭೟శభ൯

஽భ
೟ሺ௫೟,௭೟ሻ

	ቂ
஽భ
೟൫௫೟శభ,௭೟శభ൯

஽భ
೟శభሺ௫೟శభ,௭೟శభሻ

	
஽భ
೟൫௫೟,௭೟൯

஽భ
೟శభሺ௫೟,௭೟ሻ

ቃ
భ
మൗ

 (20) 

ଶܫܲܯܱ ൌ 
஽మ
೟శభ൫௭೟శభ,௬೟శభ൯

஽మ
೟ሺ௭೟,௬೟ሻ

	ቂ
஽మ
೟൫௭೟శభ,௬೟శభ൯

஽మ
೟శభሺ௭೟శభ,௬೟శభሻ

	
஽మ
೟൫௭೟,௬೟൯

஽మ
೟శభሺ௭೟,௬೟ሻ

ቃ
భ
మൗ

 (21) 

ைܫܲܯܱ 	ൌ 
஽ೀ
೟శభ൫௫೟శభ,௬೟శభ൯

஽ೀ
೟ ሺ௫೟,௬೟ሻ

	൤
஽ೀ
೟ ൫௫೟శభ,௬೟శభ൯

஽ೀ
೟శభሺ௫೟శభ,௬೟శభሻ

	
஽ೀ
೟ ൫௫೟,௬೟൯

஽ೀ
೟శభሺ௫೟,௬೟ሻ

൨
భ
మൗ

 (22) 

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: 

ܫܲܯܱ ൌ ሺܱܲܥܧ ൈ ሻܥܧܱܵ ൈ  (23) ܥܧܱܶ

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

ଵܥܧܱܲ ൌ
஽భ
೟శభ൫௫೟శభ,௭೟శభ൯

஽భ
೟ሺ௫೟,௭೟ሻ

 (24) 

ଶܥܧܱܲ ൌ
஽మ
೟శభ൫௭೟శభ,௬೟శభ൯

஽మ
೟ሺ௭೟,௬೟ሻ

 (25) 

ைܥܧܱܲ ൌ
஽ೀ
೟శభ൫௫೟శభ,௬೟శభ൯

஽ೀ
೟ ሺ௫೟,௬೟ሻ

 (26) 

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

CRS: ቂ
஽೎
೟൫௫೟శభ,௬೟శభ൯

஽೎
೟శభሺ௫೟,௬೟ሻ

	
஽೎
೟శభ൫௫೟శభ,௬೟శభ൯

஽೎
೟ሺ௫೟,௬೟ሻ

ቃ
భ
మൗ

 (27) 

VRS: ቂ
஽ೡ
೟൫௫೟,௬೟൯

஽ೡ
೟శభሺ௫೟శభ,௬೟శభሻ

	
஽ೡ
೟శభ൫௫೟,௬೟൯

஽ೡ
೟ሺ௫೟శభ,௬೟శభሻ

ቃ
భ
మൗ

 (28) 

Hence, the OSEC component for the two-stage process can be written as 
bellows: 
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ଵܥܧܱܵ ൌ ൥
1ܿܦ
ݐ
ቀݐݔ൅1,ݐݖ൅1ቁ

1ܿܦ
൅1ݐ

ቀݐݖ,ݐݔቁ
1ܿܦ	

൅1ݐ
ቀݐݔ൅1,ݐݖ൅1ቁ

1ܿܦ
ݐ
ቀݐݖ,ݐݔቁ

൩

1
2൘

ൈ ൥
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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: 
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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: 

ܫܲܯܣ ൌ ሾܱܫܲܯ. ሿభܫܲܯܲ మൗ   (35) 
	ܥܧܲܣ ൌ ሾܱܲܥܧ. ሿభܥܧܲܲ మൗ  (36) 
	ܥܧܵܣ ൌ ሾܱܵܥܧ. ሿభܥܧܵܲ మൗ  (37) 
ܥܧܶܣ ൌ ሾܱܶܥܧ. ሿభܥܧܶܲ మൗ  (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 (xij), intermediate measures (zdj) and outputs (yrj) data are 
provided in Tables 1 to 5, where five commercial banks (Mellat, Saderat, Sina, 
Pasargad, Eghtesad Novin) as the DMUs 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 OC RC LP IA NR 

Mellat 13.979 24737 386.262 17.827 3.505 1.234 4.563 3.770 
Saderat 21.819 29218 324.713 22.083 3.125 6.430 14.654 3.813 
Sina 745 1561 30.315 1.063 59 2.112 3.148 700 
Pasargad 2.986 4067 105.121 19.415 1.389 400 1.116 3.109 
Eghtesad 
N. 

2.640 2693 96.417 2.875 771 276 646 2.150 

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 OC RC LP IA 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 
N. 

2.753 2970 115.640 3.286 767 276 1.200 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 OC RC LP IA NR 

Mellat 22.293 23014 558.787 34.153 6.578 2.118 20.852 8.067 

Saderat 25.458 33856 570.490 30.309 5.512 3.808 21.487 5.111 

Sina 1.687 2264 55.928 1.826 406 1.462 7.594 1.706 

Pasargad 10.872 5708 166.091 37.674 2.429 2.086 6.298 9.522 
Eghtesad 
N. 

2.990 3907 152.071 3.167 989 474 2.773 4.490 

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 IA NR 

Mellat 37.815 22495 826.116 37.747 5.221 2.190 26.945 15.159 

Saderat 64.766 33079 523.476 34.391 4.843 1.147 21.863 7.888 

Sina 1.847 2238 76.531 1.845 548 4.476 7.621 4.840 

Pasargad 22.584 6720 227.412 38.818 4.996 593 4.987 13.558 
Eghtesad 
N. 

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 IA NR 

Mellat 43.025 22157 926.408 48.854 13.778 3.321 32.391 21.978 

Saderat 69.991 32713 637.692 38.565 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 
Eghtesad 
N. 

3.967 4096 253.493 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 
        

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 

        

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 

    
        

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 
        

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. 0.72 1.08 1.09 0.62 0.80 0.71 1.12 1.01 
DMU 2011-2012 2012-2013 

        

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 

    
        

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 
        

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 

        

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 

    
        

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 
revenues as well as a decrease in the earning per share (EPS) that will make it volatile 
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 
significant in the first lag period. Higher assets circulations cause higher and significant 
volatility. The debt proportion coefficient is positive and significant as expected that 
financial institutions gain more through higher leverage leading to higher volatilities in 
earnings. 
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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 
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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: 

௜ܻ௧ ൌ ݂ሺݔ௜௧, .ሻߚ ܶ݁ܿ௜௧ (1) 

where ௜ܻ௧ is the observed scalar output of the firm i=1,..I at time t=1,…,T, ݔ௜௧ 
is a vector of inputs, ݂ሺݔ௜௧,  ሻ is the production function, and β is a vector ofߚ
technology parameters to be estimated. ܶ݁ܿ௜௧ 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	ሼݒ௜௧ሽ. The stochastic production frontier will become: 

௜ܻ௧ ൌ ݂ሺݔ௜௧, .ሻߚ ܶ݁ܿ௜௧. exp	ሼݒ௜௧ሽ (2) 

Where ܶ݁ܿ௜௧ is considered to be a constant term. ݂ሺݔ௜௧, -ሻ takes the logߚ
linear Cobb-Douglas Production Function form and the model can be written 
as:  

݊ܮ ௜ܻ௧ ൌ ଴ߚ ൅ ∑ ௜௧ݔ݊ܮ௜ߚ
ூ
௜ୀଵ ൅	ݒ௜௧ (3)In this framework, ݒ௜௧ 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). 

 

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 r୧୲ is the asset price at time t and Y୧୲ ൌ Lnሺr୧୲ሻ െ 	Ln	ሺr୧୲ െ 1ሻ is 
the continuously compounded return on the asset over the period	t െ 1 to t. 
The mean and variance are defined as: 

݉௜௧ ൌ  ௜௧ሿ (4)ݎ௧ିଵሾܧ
݄௜௧ ൌ ௜௧ݎ௧ିଵሾሺܧ െ ݉௜௧ሻଶሿ (5) 

Where E୲ିଵሾuሿ is the expectation of some variable u given the data set at 
time t െ 1 which is often denoted by Eሾu|t െ 1ሿ. Without loss of generality 
this implies that r୲ is generated according to the following process: 

௜௧ݎ ൌ ݉௜௧ ൅ ඥ݄௜௧ߝ௜௧				݁ݎ݄݁ݓ	ܧ௧ିଵሾߝ௜௧ሿ ൌ 0	ܽ݊݀		 ௧ܸିଵሾߝ௜௧ሿ ൌ 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 set1. 

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 ߝ௜௧ is proposed to be ሼߝ௜௧ሽ	~݅. ݅. ݀.  is the ݂ܿ݀ of ܨ ሺሻ whereܨ
ߤ ௜௧. The mean and variance are naturally defined asߝ ൌ ,	௜௧ሿݎሾܧ ଶߪ ൌ
௜௧ݎሾሺܧ െ  ሻଶሿ. In other words, the volatility model is applied to demonstrateߤ
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: 

݊ܮ ௜ܻ௧ ൌ ଴ߙ ൅ ∑݊ܮ ௜௧ି௡ݕ௜௧ߚ
௡
௜ୀଵ ൅ ∑݊ܮ ௜௧ܴܨ௜௧ߛ

௡
௜ୀଵ ൅ ∑݊ܮ ௜௧ି௡ܴܨ௜௧ߠ

௡
௜ୀଵ ൅

∑݊ܮ ߮௜௧ܯ௜௧
௡
௜ୀଵ ൅ ݊ܮ	 ∑ ߱௜௧ܯ௜௧ି௡

௡
௜ୀଵ ൅  ௜௧ (7)ߝ

Where ௜ܻ௧ is the pointer of dependent variable denoting volatility in the 
financial institutions. ܴܨ is regarded as the financial ratios and the required 
ratios are calculated and ܯ variables stand for the macroeconomic indicators 
such as the ܲܦܩ 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. Inv1 is the second measure of the 

                                                                                                                              
1 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: 

ܫܪܪ ൌ ଵଶݏ ൅ ଶଶݏ ൅ ଷଶݏ ൅ ⋯൅	ݏ௜ଶ (8) 

In which ݏ 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 (100ଶ), 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). 

ܵܥܫ ൌ ܫܦ ௜ܸ௧ ൌ 1 െ  ௜௧ (9)ܫܪܪ

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 
Inv1 146 0.0000 
GDP 58.9115 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 2.93 0.003     .1347921 0.676782 
L2.    .0940396   .1647681 0.57 0.568       -.2289 0.416979 
Loglegres  
--.    .0761469   .0342816 2.22 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 
LogICS 
--.   -.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 1.21 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  
--.   -4.753291   2.570212 -1.85 0.064    -9.790814 0.284232 
L1.   -2.243547   2.056088 -1.09 0.275    -6.273405 1.786311 
Loginv1  
--.     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 



The Impact of Regulatory Policies on Volatility under Prudential Framework 65 

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 size1”) 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 

                                                                                                                              
1 Integrated 



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

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 (Loginv1) 
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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Banks, in order to extend the development of information technology and electronic 
banking services and its using by customers, in first place, should examine barriers and 
problems in using information technology. Therefore, in this study we deal with 
identifying and prioritizing these barriers in Iranian banks. Our method in this research is 
descriptive-survey. In this way, after the library study and the extraction of factors and 
problems facing the information technology, common indexes is extracted by Delphi 
approach, which is classified in 8 categories and led to 17 indexes. Then, by helping the 
fuzzy DEMATEL approach we prioritize these indexes. By using MATLAB software the 
affecting and the affected factors was analyzed. The results show that the affecting factors 
on development of electronic banking include society culture of acceptance, lack of 
public awareness, the field of communications, strong culture of organization, managers’ 
acquaintance with technology, strong regulations to deal with cyber criminals, 
recruitment of skilled human resources and coordination in the adoption of field of 
policies in the of technology. Also the affected factors of development of electronic 
banking include existence of centers of various decision making in technology, 
development and being adequate networks, individuals’ continuous training, managers 
planning about promotion and maintenance of systems, existence of modern hardware 
and software, system monitoring and safety, required standards in information resources, 
lack of deficiency in accuracy and being up to date the information and information 
resources. They all are affecting from other factors in electronic banking development. 
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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) 

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. 

 Hassan 
Rahgoshay 

12 barriers to the development of information technology has been 
identified 

 Ali Sanaye’i and 
et al (2013) 

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. 

 Hadi Seifi (2008) 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. 

 Harsini (2006) The principle of the application of quality management and IT in 
management team enables organization in the organization 
management. 

 Giti Jahanbakhsh 
(2008) 

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. 

 David Kanoselly 
(2005) 

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

 Beccalli (2006) 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. 

Jahanbakhsh 
(2008) 

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.  

 Multimedia 
University (2004) 

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

 Mypdank et al 
(2009) 

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. 
(2008) 

Customers’ tendency to use information technology and parsimonious 
selections in time has caused banks' profitability. 

Mohammad 
Atashak and Parisa 
Mahzadh (2008) 

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.  

 Agboola (2008) Information technology acceptance by the public is an important 
factor in the development of electronic banking in Nigeria 

 Mypdank et al 
(2009) 

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. 

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 Electronic 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 
et al (2013) 

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. 

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: 

൜
ଁܪ ൌ Xഥ 	൑ 6.75
ଵܪ ൌ Xഥ 	൐ 6.75

 (1) 

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 C1 Existence of modern 

hardware and Software 
Culture C9 Culture of the 

society in 
adoption of IT 

C2 Expansion networks 
and being adequate the 
number of them 

C10 Lack of public 
awareness from 
the IT services 

C3 Existence of the field 
of 
Telecommunications 

C11 Strong culture 
of the 
organization 

Human 
Resources 

C4 Human resources 
recruitment and 
programmers with 
experience in IT field 

Rules and 
Regulations 

C12 Existence of 
several centers 
of decision-
making in IT 

C5 Continuing education 
in the field of IT 

C13 Existence of 
strong laws to 
deal with cyber 
criminals 

Financial 
resources 

C6 Care and Safety of 
Systems 

Comprehensive 
policies of the 
organization 

C14 Coordination in 
the organization 
policies in the 
field of IT 

Management C7 Acquaintance of the 
managers with IT 

Information 
Resources 

C15 Necessary 
standards in 
information 
sources 

C8 Managers’ planning 
for the promotion and 
maintenance of IT 
systems 

C16  Lack of 
information 
resources 

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 ෨ܱ௜௝ ൌ
ሺ݈௜௝, ݉௜௝,  ௜௝ሻ represents the respondent's opinion about the effect of factor iݑ
on factor j. Zeros are set in matrix for each i = j. For each respondent a nn 
matrix is defined as ෨ܱ୮ ൌ ቂO෩୧୨

୮ቃ, which should has fuzzy elements. Where p is 
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the number of respondent and n is the numbers of factors. Therefore we will 
have matrixes of p respondents, ෨ܱଵ, ෨ܱଶ, ෨ܱଷ, … , ෨ܱ௣(Shieh et al, 2010). 

The third step: making an initial decision making matrix ( ෨ܱ): 
Third step: making an initial decision making matrix ( ෨ܱ), in fact, is 

extracted from the simple average of all individual opinions, which in that, 
෨ܱ௜௝ ൌ ሺ݈௜௝, ݉௜௝,  .௜௝ሻ, are triangular fuzzy dimensionsݑ

෨ܱ௜௝ ൌ
ଵ

୮
ൈ ∑ aన఩

୮෪୮
୮ୀଵ  (3) 

෨ܱ ൌ

ۉ

ۇ

෨ܱଵଵ ෨ܱଵଶ ⋯ ෨ܱଵ௡
෨ܱଶଵ ෨ܱଶଵ ⋯ ෨ܱଶ௡
⋮
෨ܱ௠ଵ

⋮
෨ܱ௠ଶ

⋮
…

⋮
෨ܱ௠௡ی

 (4) ۊ

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

Z୦෪ ൌ k ൈ O୦෪															h ൌ l,m, u (5) 

݇ ൌ ݉݅݊ ቆ
ଵ

௠௔௫ ∑ หைഢണ෪ ห೙
ೕసభ భರೕರ೙

	 ,
ଵ

௠௔௫∑ หைഢണ෪ ห೙
೔సభ భರೕರ೙

ቇ (6) 

෨ܼ ൌ

ۉ

ۇ

෨ܼଵଵ ෨ܼଵଶ ⋯ ෨ܼଵ௡
෨ܼଶଵ ෨ܼଶଵ ⋯ ෨ܼଶ௡
⋮
෨ܼ௠ଵ

⋮
෨ܼ௠ଶ

⋮
…

⋮
෨ܼ௠௡ی

 (7) ۊ

In fifth step, the matrix ෨ܸ  for each level of ሺ݈௜௝, ݉௜௝,  ௜௝ሻ is calculated byݑ
formulas (8) and (9) and (10). 

݈୧୨
" ൌ Z෨୪ ൈ ሺI െ Z୪෩ሻିଵ (8) 

݉୧୨
" ൌ Z෨୫ ൈ ሺI െ Z୫෪ሻିଵ (9) 

u୧୨
" ൌ Z෨୳ ൈ ሺI െ Z୳෪ሻିଵ (10) 

At the end, each one of lower, mediocre and upper triangular limits are 
combined together and the matrix V෩ is calculated. 
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V෩ ൌ

ۉ

ۇ

V෩ଵଵ V෩ଵଶ ⋯ V෩ଵ୬
V෩ଶଵ V෩ଶଵ ⋯ V෩ଶ୬
⋮

V෩୫ଵ
⋮

V෩୫ଶ
⋮
…

⋮
V෩୫୬ی

 (11) ۊ

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. 

v ൌ ሺౢశరౣశ౫ሻ
ల

 (12) 

And so we have: 

V ൌ ൮

Vଵଵ Vଵଶ ⋯ Vଵ୬
Vଶଵ Vଶଵ ⋯ Vଶ୬
⋮

V୫ଵ
⋮

V୫ଶ
⋮
…

⋮
V୫୬

൲ (13) 

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. 

ୱܶ ൌ
∑ ∑ ୴౟ౠ

ౣ
ౠసభ

౤
౟సభ

୫ൈ୬
 (14) 

ܶܵ ൌ
∑ ∑ ௏೔ೕ

೙
ೕసభ

೙
೔సభ

௠ൈ௡
ൌ

∑ ஽೔
೙
೔సభ

௠ൈ௡
ൌ

∑ ோೕ
೘
ೕసభ

௠ൈ௡
 (15) 

൜
U୧୨ ൌ ୧ܸ୨																																									V୧୨ ൒ Ts
U୧୨ ൌ 0																																		Otherwise   

The eighth step: Calculation of Dj-Ri and Dj+Ri, where Dj and Ri are 
obtained respectively by the sum of each row and column of matrix x. After 
the calculation of Dj-Ri and Dj+Ri, the diagram of the intensities of affecting 
and influencing is plotted, which is the basis of decision making. Dj+Ri is 
located on the x axis and Dj-Ri is located on the y axis. The value of Dj+Ri 
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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 If ሺܦ୨ െ R୧ሻ ൏ 0 and ሺܦ୨ ൅ R୧ሻ ൌ δ (δ 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.  

 If ሺܦ୨ െ R୧ሻ ൐ 0 and ሺܦ୨ ൅ R୧ሻ ൌ δ (δ 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.  

 If ሺܦ୨ െ R୧ሻ ൏ 0 and ሺܦ୨ ൅ R୧ሻ ൌ ε (δ is a small number); so it is said that 
the factor (i) is an independent factor that the quantitative factors influence 
on it.  

 If ሺܦ୨ െ R୧ሻ ൐ 0 and ሺܦ୨ ൅ R୧ሻ ൌ ε (δ 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 
 What are the problems and barriers of using information technology in 

electronic banking services? 
 How is the prioritization of the problems of information technology sector 

with the development approach of electronic banking services in Iran's 
banking network? 

 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 × 17) ( ෨ܱ) 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 (l, 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 l) are divided 
into the largest value of the corresponding matrix (i.e. the matrix of the l). 
Therefore, each fuzzy limits matrix will be normalized. The normalized matrix 
(Z෨) 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 ( ෨ܸ ) must 
be calculated. Matrix ( ෨ܸ ) is calculated for each ( ෨ܸ௜௝) related to the matrixes 

(l୧୨
" , m୧୨

" , u୧୨
" ), and the formulas (8), (9) and (10) are used to obtain the matrix 

( ෨ܸ ) corresponding to fuzzy limits. Finally, by combining 3 matrixes, the 
matrix ( ෨ܸ ) is obtained. 

Table 4 
Calculations of R and D 
vars D vars R vars D+R vars D-R
C1 0.943696 C1 1.218232 C1 2.161928 C1 -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
C4 1.475341 C4 1.346312 C4 2.821653 C4 0.129028
C5 1.217882 C5 1.31577 C5 2.533652 C5 -0.09789
C6 1.095968 C6 1.272172 C6 2.36814 C6 -0.1762
C7 1.444456 C7 1.083673 C7 2.528129 C7 0.360783
C8 1.089914 C8 1.319508 C8 2.409421 C8 -0.22959
C9 1.386581 C9 0.530671 C9 1.917252 C9 0.85591 
C10 1.200336 C10 0.422317 C10 1.622652 C10 0.778019 
C11 1.420792 C11 1.037703 C11 2.458495 C11 0.383089 
C12 0.548389 C12 0.730446 C12 1.278835 C12 -0.18206
C13 1.057807 C13 0.833431 C13 1.891237 C13 0.224376 
C14 1.223116 C14 1.215254 C14 2.438371 C14 0.007862 
C15 0.69837 C15 1.225173 C15 1.923543 C15 -0.5268
C16 0.406013 C16 1.27678 C16 1.682792 C16 -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 ( ෨ܸ ). 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. 

 It is 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 IS/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 (c) 
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. 



Business-IT Strategic Alignment Focused on Social and Technical Dimensions 93 

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% 
(α=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%, α=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 (µ≥2.5) t–test (α=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 (α=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<α=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 

Sl
. N

o. Business-IT Strategic 
Planning alignment 

Res. Statistic tests CMMI 

Mean SD P* Median QD 

1 Business-IT strategic 
plans 

447 3.10 1.14 0.00 3.00 1.00 D 

2 Communicating IT plans 447 2.40 1.05 0.98 2.00 0.50 R 

3 Communicating IT 
activities and risks 

447 2.83 1.08 0.00 3.00 0.75 D 

4 Monitoring IT progress 
against the strategic plan 

447 2.69 0.94 0.00 3.00 0.50 D 

Total 447 2.75 1.09 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 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>α=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 < α) = 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 > α) = 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-IT Processes, Organization and Relationships 

Sl
. N

o.
 Business-IT processes, 

organization and 
relationships 

Res. Statistic Tests CMMI 

Mean SD P* Median QD 

1 IT managers' knowledge 
and experience 

447 2.44 1.01 0.90 2.00 0.50 R 

2 Systems and data 
inventory 

447 2.93 1.10 0.00 3.00 1.00 D 

3 Roles and responsibilities 
of the IT department 

447 2.77 1.06 0.00 3.00 0.50 D 

4 IT personnel's 
responsibility regarding 
internal control 

447 2.28 1.05 1.00 2.00 1.00 R 

5 Data integrity 
responsibility 

447 2.71 0.98 0.00 3.00 0.50 D 

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 

Sl
. N

o.
 

Manage IT human 
resources and train users 

Res. Statistic Tests CMMI 

Mean SD P* Median QD 

1 Company’s culture of 
integrity management 

447 2.73 1.07 0.00 3.00 0.50 D 

2 IT education programs 447 2.71 1.04 0.00 3.00 0.50 D 
Total 447 2.72 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 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 IT 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<α=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-IT Alignment 

Sl
. N

o.
 Business-IT Alignment Res. Statistic Tests CMMI 

Mean SD P* Median QD 

1 Business-IT strategic 
planning alignment 

447 2.75 1.09 0.00 3.00 0.50 D 

2 Business-IT processes, 
organization and 
relationships 

447 2.66 1.06 0.00 3.00 0.50 D 

3 Manage IT human 
resources and train users 

447 2.72 1.06 0.00 3.00 0.50 D 

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. 



Business-IT Strategic Alignment Focused on Social and Technical Dimensions 99 

As it is 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 < α) = 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 < α) = 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 

S
l. 

N
o.

 

Business-
IT 
Strategic 
Planning 
alignment 

Res. Statistic Tests C MANOVA Post Test (Tukey-Kramer) 
M1 M

2 
SD 

 
F P G1 G2 G3 G4 

1 Business-
IT 
strategic 
plans 

IU-
217 

3.0 3.3 1.1 D 10.56 0 3.30   
 

  

IT-81 3.0 3.0 1.2 D 3.04 3.04 
  

IA-86 3.0 3.2 1.1 D 
  

3.15 3.15 
  

EA-63 2.0 2.4 0.9 R 
    

2.41 
 

2 Communi
cating IT 
plans 

IU-
217 

2.0 2.1 0.9 R 16.42 0 
  

2.11 
 

IT-81 3.0 2.8 1.2 D 2.81 2.81 
  

IA-86 3.0 2.8 1.0 D 2.83 
   

EA-63 2.0 2.3 0.9 R 
  

2.27 
 

3 Communi
cating IT 
activities 
and risks 

IU-
217 

3.0 2.6 1.0 D 22.94 0 
 

2.56 
  

IT-81 4.0 3.6 1.1 M 3.62 
   

IA-86 3.0 2.9 1.0 D 
 

2.93 
  

EA-63 3.0 2.6 1.0 D 
 

2.60 
  

4 Monitorin
g IT 
progress 
against the 
strategic 
plan 

IU-
217 

3.0 2.5 0.8 D 6.72 0 
 

2.54 
  

IT-81 3.0 3.0 1.1 D 3.02 
   

IA-86 3.0 2.9 1.0 D 2.85 2.85 
  

EA-63 3.0 2.6 1.0 D 
 

2.56 
  

Total IU-
217 

3.0 2.6 1.1 D 19.34 0 
  

2.63 
 

IT-81 3.0 3.1 1.2 D 3.12 
   

IA-86 3.0 2.9 1.0 D 2.94 2.94 
  

EA-63 2.0 2.5 1.0 R       2.46   

Note: IU=Internal Users, IT=IT Experts, IA=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<α=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-IT 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 
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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<α=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. 
 



Business-IT Strategic Alignment Focused on Social and Technical Dimensions 103 

Table 6 
Business-IT Processes, Organization and Relationships 

S
l. 

N
o.

Business-IT 
processes … 

Res. Statistic Tests 

C
M

M
I

ANOVA Post Test (Tukey-Kramer) 
M1 M2 SD F P G1 G2 G3 G4 

1 IT managers' 
knowledge and 
experience 

IU-217 2 2.2 0.9 R 17.2 0 
  

2.2 
 

IT-81 3 3 1.1 D 3.04 
   

IA-86 3 2.6 1 D 
 

2.6 
  

EA-63 2 2.1 1 R 
  

2.1 
 

2 Systems and 
data inventory 

IU-217 3 3 1.2 D 3.75 0.01 2.95 3 
  

IT-81 3 2.9 1.1 D 2.93 2.9 
  

IA-86 3 3.1 1 D 3.14 
   

EA-63 3 2.5 1 D 
 

2.5 
  

3 Roles and 
responsibilities 
of the IT 
department 

IU-217 3 2.7 1 D 3.84 0.01 2.71 2.7 
  

IT-81 3 3.1 1.1 D 3.1 
   

IA-86 3 2.8 1 D 2.79 2.8 
  

EA-63 3 2.6 1.1 D 
 

2.6 
  

4 IT personnel's 
responsibility 
regarding 
internal control 

IU-217 2 2.1 1 R 4.93 0 
 

2.1 
  

IT-81 3 2.6 1.1 D 2.62 
   

IA-86 2 2.4 1.1 R 2.35 2.4 
  

EA-63 2 2.3 1 R 2.3 2.3 
  

5 Data integrity 
responsibility 

IU-217 3 2.7 1 D 3.2 0.02 2.69 2.7 
  

IT-81 3 2.9 1.1 D 2.93 
   

IA-86 3 2.8 0.9 D 2.77 2.8 
  

EA-63 2 2.4 1 R 
 

2.4 
  

6 Segregation of 
duties 

IU-217 3 2.8 1 D 2.87 0.04 2.82 2.8 
  

IT-81 3 3 1 D 3.04 
   

IA-86 3 2.9 1 D 2.91 2.9 
  

EA-63 3 2.6 1 D 
 

2.6 
  

Total IU-217 3 2.6 1.1 D 13.4
6 

0 
  

2.6 
 

IT-81 3 2.9 1.1 D 2.94 
   

IA-86 3 2.8 1 D 
 

2.8 
  

EA-63 2 2.4 1 R          2.4 

Note: IU=Internal Users, IT=IT Experts, IA=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 IT 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, IT 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 



Business-IT Strategic Alignment Focused on Social and Technical Dimensions 105 

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 

S
l. 

N
o.

 

Managing 
IT human 
resources 
and train 
users 

Res. Statistic Tests 

C
M

M
I 

ANOVA Post Test (Tukey-
Kramer) 

M1 M2 SD F P G1 G2 G
3 

G
4 

1 Company’s 
culture of 
integrity 
manageme
nt 

IU-217 3.00 2.68 1.11 D 5.66 0.00 
 

2.68 
  

IT-81 3.00 3.15 0.98 D 3.15 
   

IA-86 3.00 2.58 1.00 D 
 

2.58 
  

EA-63 3.00 2.54 1.01 D 
 

2.54 
  

2 IT 
education 
programs 

IU-217 3.00 2.82 1.05 D 2.42 0.07 2.82 
   

IT-81 3.00 2.77 1.00 D 2.77 
   

IA-86 3.00 2.52 1.00 D 2.52 
   

EA-63 3.00 2.52 1.11 D 2.52 
   

Total IU-217 3.00 2.75 1.08 D 5.00 0.00 2.75 2.75 
  

IT-81 3.00 2.96 1.01 D 2.96 
   

IA-86 3.00 2.55 1.00 D 
 

2.55 
  

EA-63 3.00 2.53 1.06 D 
 

2.53 
  

Note: IU=Internal Users, IT=IT Experts, IA=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<α=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> α=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 IT 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-IT Alignment 

S
l. 

N
o.

 

Business-
IT 
alignment 

Res. Statistic Tests 

C
M

M
I 

ANOVA Post Test (Tukey-Kramer) 

M1 M2 SD F P G1 G2 G3 G4 

1 Business-
IT strategic 
planning 

IU-
217 

3 2.6 1.1 D 19.
3 

0 
  

2.6 
 

IT-81 3 3.1 1.2 D 3.1 
   

IA-86 3 2.9 1 D 2.9 2.9 
  

EA-
63 

2 2.5 1 R 
  

2.5 
 

2 Business-
IT 
processes, 
organizatio
n and 
relationshi
ps 

IU-
217 

3 2.6 1.1 D 13.
5 

0 
  

2.6 
 

IT-81 3 2.9 1.1 D 2.9 
   

IA-86 3 2.8 1 D 
 

2.8 
  

EA-
63 

2 2.4 1 R 
   

2.4 

3 Manage IT 
human 
resources 
and 
training 
users 

IU-
217 

3 2.8 1.1 D 5 0 2.8 2.8 
  

IT-81 3 3 1 D 3 
   

IA-86 3 2.6 1 R 
 

2.6 
  

EA-
63 

3 2.5 1.1 R 
 

2.5 
  

Total IU-
217 

3 2.6 1.1 D 20 0 
  

2.6 
 

IT-81 3 3 1.1 D 3 
   

IA-86 3 2.8 1 D 
 

2.8 
  

EA-
63 

2 2.5 1 R          2.5 

Note: IU=Internal users, IT=IT experts, IA=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<α=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; 
 Strategic plans for IT align business objectives with IT strategies. [IT 

strategic plans] 
Very Low / Initial    Very High / Optimized 

     

 IT department communicates its IT plans relevant parties across the Bank. 
[Communicating IT plans] 

Very Low / Initial    Very High / Optimized 
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 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 

     

 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 

     

(b) IT Processes, Organization and Relationships; 
 IT managers’ Knowledge and experience to fulfill their responsibilities. 

[IT managers' knowledge and experience] 
Very Low / Initial    Very High / Optimized 

     

 Relevant systems and data have been inventoried and their owners 
identified. [Systems and data inventory] 

Very Low / Initial    Very High / Optimized 

     

 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 

     

 IT personnel understand and accept their responsibility regarding internal 
control. [IT personnel's responsibility regarding internal control] 

Very Low / Initial    Very High / Optimized 

     

 Data integrity ownership and responsibilities have been communicated to 
appropriate data/business owners and they accepted these responsibilities. 
[Data integrity responsibility] 
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Very Low / Initial    Very High / Optimized 

     

 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 

     

(c) Manage IT Human Resources and Educate and Train Users; 
 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 

     

 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 

     

B: Tables 

Table B1 
IT Strategic Planning 

Sl
. N

o.
 

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 
risks 

56 108 171 81 31 447 

4 Monitoring IT progress against 
the strategic plan 

49 127 201 54 16 447 

Total 240 492 641 299 116 1788 

Source: Field Survey 
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Table B2 
IT Processes, Organization and Relationship 

Sl
. N

o.
 Variables Frequency Distribution and Weights Total 

1 2 3 4 5 

1 IT managers' knowledge and 
experience 

84 156 151 39 17 447 

2 Systems and data inventory 58 78 188 85 38 447 

3 Roles and responsibilities of the IT 
department 

60 104 188 68 27 447 

4 IT personnel's responsibility 
regarding internal control 

123 144 126 42 12 447 

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 

S
l. 

N
o Variables Frequency Distribution and Weights Total 

1 2 3 4 5 
1 Company’s culture of integrity 

management 
65 108 188 56 30 447 

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 

S
l. 

N
o Variables Res. Frequency Distribution and Weights Total 

1 2 3 4 5 
1 IT strategic 

plans 
Internal Users 20 28 65 75 29 217 
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 
IT plans 

Internal Users 58 95 48 14 2 217 
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 
IT activities and 
risks 

Internal Users 36 61 92 19 9 217 
IT Experts 3 11 15 37 15 81 
Internal Auditors 7 19 38 17 5 86 
External Auditors 10 17 26 8 2 63 

4 Monitoring IT 
progress against 
the strategic 
plan 

Internal Users 21 76 105 12 3 217 
IT Experts 8 15 32 19 7 81 
Internal Auditors 10 18 37 17 4 86 
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 

S
l. 

N
o Variables Res. Frequency Distribution and Weights Total 

1 2 3 4 5 
1 IT managers' 

knowledge and 
experience 

Internal Users 43 97 63 11 3 217 
IT Experts 9 12 36 15 9 81 
Internal Auditors 11 27 34 11 3 86 
External Auditors 21 20 18 2 2 63 

2 Systems and 
data inventory 

Internal Users 33 31 89 41 23 217 
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 
responsibilities 
of the IT 
department 

Internal Users 30 54 98 20 15 217 
IT Experts 8 14 27 26 6 81 
Internal Auditors 11 16 43 12 4 86 
External Auditors 11 20 20 10 2 63 

4 IT personnel's 
responsibility 
regarding 
internal 
control 

Internal Users 76 63 60 14 4 217 
IT Experts 13 25 26 14 3 81 
Internal Auditors 20 33 19 11 3 86 
External Auditors 14 23 21 3 2 63 

5 Data integrity 
responsibility 

Internal Users 22 68 93 24 10 217 
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 
duties 

Internal Users 24 51 92 39 11 217 
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 

Sl
. N

o.
 Variables Res. Frequency Distribution and Weights Total 

1 2 3 4 5 

1 Company’s 
culture of 
integrity 
management 

Internal Users 38 48 93 21 17 217 
IT Experts 4 13 39 17 8 81 
Internal Auditors 12 29 31 11 3 86 
External Auditors 11 18 25 7 2 63 

2 IT education 
programs 

Internal Users 26 50 93 34 14 217 
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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 متقارن بر بازده مورد انتظار کسیر ریثأت
 †نیامصطفی صدری *مریم دولو

 ۱۳۹۶آذر  ۱۹ تاریخ پذیرش: ۱۳۹۴دی  ۲۱تاریخ دریافت:

 یگذارمتیآن با ق سهینامتقارن و مقا سکیر یگذارمتیپژوهش حاضر، آزمون ق یاصل هدف
 ۱۰۱متشکل از  یامنظور نمونه نیا یدر بورس اوراق بهادار تهران است. برا سکیر یسنت یهاسنجه

ت. قرار گرف یمورد بررس ۱۳۹۲تا  ۱۳۸۱ یهاسال یشده در بورس اوراق بهادار تهران ط رفتهیشرکت پذ
ده بدست آم جی. نتاشودیاستفاده م یبیترک یهاداده ونیاز مدل رگرس یمورد بررس دهیآزمون پد یبرا
 ) واریانحراف مع میو ن اری(انحراف مع یسنت یهارابطه مثبت و معنادار سنجه انگریپژوهش ب نیا

، ارزش در معرض خطر HR سکیر ک،ی(ارزش در معرض خطر پارامتر سکینامتقارن ر یهاسنجه
و بازده،  سکیرابطه ر دییضمن تا نی) و بازده مورد انتظار است. بنابرایخیتار HRو  یخیتار
کنترل اثر  دیمشخص گرد نیقرار گرفت. همچن دییمورد تا زین ینامتقارن و سنت سکیر یگذارمتیق

 و مو مومنتو یبه ارزش بازار و نقدشوندگ یاندازه شرکت، ارزش دفتر ،یاهرم مال رینظ ییرهایمتغ
 یسنت ایاعم از متقارن  سکیر یگذارمتیجهت رابطه مورد نظر و لذا ق رییقادر به تغ زیمعکوس ن

  برابر است. گریکدیبا  سکینامتقارن ر یارهایو مع یسنت یارهایمع یحیتوان توض ن،ی. همچنستین

  بازده مورد انتظار ،یسنت سکینامتقارن، ر سکیرکلمات کلیدی: 
  JEL: G10 ،G17بندی طبقه

  
  

  

                                                                                                                         
 ma_davallou@yahoo.com ی.بهشت دیدانشگاه شه اریستادا*
 سنده مسئول)ی(نو  mostafa.sadrynia@gmail.com:  یکارشناس ارشد دانشگاه علوم اقتصاد†
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 لی: تحلیبانک مرکز یکاردرجه استقلال و درجه محافظه
 رانیا یبانک مرکز یو تجرب یونظر

 †یمیصمیاحمد جعفر *یدرآب یکاوه درخشان

 ۱۳۹۶آذر  ۱۹ تاریخ پذیرش: ۱۳۹۵آذر  ۱۰ تاریخ دریافت:

رد.در دا یپول استیس یرگذاریدر تاث ینهاد باتیترت تیبر اهم یادیز دیتاک یاقتصاد پول دیجد اتیادب
موثر در  یبه عنوان عناصر نهاد یبانک مرکز یکاراز درجه استقلال و درجه محافظه نهیزم نیا
ت درجه یوضع یمطالعه بررس نیرو، هدف ا نی. از اشودیم ادی یموفق و با ثبات پول یاستگذاریس

و  یلیگر یهاشاخص لهیاست. درجه استقلال بوس رانیدر ا یبانک مرکز یکاراستقلال و محافظه
و  یپول نی) و با استفاده از قوان۲۰۰۹( تری) و دوم۲۰۰۶( وی)، مت۱۹۹۲)، کوکرمن (۱۹۹۱همکاران (

مرتبط  نیقوان ریساو  انهیبودجه سال نیبدون ربا، قوان یبانک اتیپنج ساله توسعه، عمل نیقوان ،یبانک
شده است.  یریگ) اندازه۱۹۶۱⁃۲۰۱۵( ۱۳۳۹⁃۱۳۹۴ یهادر خلال سال یبا عملکرد بانک مرکز

 یریارگبارو و گردون  و با بک کردیتحت رو ایپو یابی نهیروش به قیاز طر یدرجه محافظه کار ن،یهمچن
د که در دوره مور دهدیپژوهش نشان م جی. نتاشودیبرآورد م  دیجد ینزیک نگرندهیآ پسیلیف یمنحن
 شتریب تیبوده که نشان دهنده اهم کیکوچکتر از  دیتورم نسبت به شکاف تول ینسب ینگران یبررس

درجه استقلال بر اساس  یریگاندازه نیاست، همچن یبانک مرکز ینسبت به تورم برا دیشکاف تول
 یاز استقلال کاف رانیا یبانک مرکز یکه  در دوره مودر بررس دهدیمختلف نشان م یهاشاخص

  برخوردار نبوده است.

 تابع ،یزیتورم گر ،یدرجه استقلال بانک مرکز ،یبانک مرکز یدرجه محافظه کارکلمات کلیدی: 
 JEL: C57 ،E42 ، E58بندی طبقه انیز

  

                                                                                                                         
 سندهی(نو derakhshani.kaveh@gmail.comدانشگاه اراک.  ،یاقتصاد، دانشکده علوم انسان اریاستاد*

 مسئول)
 jafarisa@umz.ac.irدانشگاه مازندران.  یو ادار یاستاد اقتصاد دانشکده علوم اقتصاد†
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 یها¬داده یل پوششیتحلست در یوئکاربرد شاخص مالمک
 یزان رشد بهره وریم یریجهت اندازه گ یدومرحله ا

 † صادقلو یریمحمد جواد نص *نژاد یرضا علیعل

 ۱۳۹۶آذر  ۱۹ تاریخ پذیرش: ۱۳۹۵آبان  ۰۹ تاریخ دریافت:

با استفاده همزمان  یورزان رشد بهرهیمحور جهت محاسبه م یخروج ین مقاله، توسعه روشیهدف ا
نانه یبها (خوشداده یل پوششی) و دو منظر متفاوت در تحلMPIست (یوئکمالم یوراز شاخص بهره

ار ک) ب۲۰۰۹⁃۲۰۱۳چهارساله ( یبازه زمان یکران در یا یتجار کپنج بان یه براکنانه) بوده یو بدب
دو  یدومرحله ا یهاداده یل پوششید تحت عنوان تحلیجد یردیکن، ما رویگرفته شده است. بنابرا

دگاه یست از هر دو دیوئکمالم یور¬همزمان شاخص بهره یریگاندازه یرا برا DFTDEAا ی یمرز
ها با داده یل پوششین مقاله از تحلین، در ایم. علاوه بر ایاشنهاد نمودهیها را پداده یل پوششیتحل

 ییاراک یرید جهت اندازه گیجد یدگاهیه بعنوان دک) استفاده شده است VRSر (یاس متغیبازده به مق
  ار گرفته شده است.کند بیل فرآک

 یهاست، بانکیمالمکوئ یور، شاخص بهرهیادومرحله یهاداده یل پوششیتحلکلمات کلیدی: 
  رانیا یتجار

 JEL: E01 ،E17 ،E37بندی طبقه
  

                                                                                                                         
، ین، دانشگاه آزاد اسلامی، واحد قزویکانکع و میصنا یمهندس دهکع، دانشیصنا یار گروه مهندسیدانش*

 مسئول) سندهی(نو alalinezhad@gmail.comران. ین، ایقزو
ن، دانشگاه آزاد ی، واحد قزویکانکع و میصنا یده مهندسکع، دانشیصنا یارشناس ارشد گروه مهندسک†

 tj.nasiri@gmail.comران. ین، ای، قزویاسلام
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سهام  یدیبر نوسانات عا یمقررات یهااستیس ریتأث یبررس
 یاطیدر چارچوب نظارت احت یبورس یهابانک

 †پور پاشاهمحمد ولی *جهانگیر بیابانی

 ۱۳۹۵دی  ۲۸ تاریخ پذیرش: ۱۳۹۴آبان  ۲۰ تاریخ دریافت:

 یررسنوسانات به ب لیتحل یریو با بکارگ نانسیفا یمفهوم یهابا استفاده از چارچوبمقاله،  نیدر ا
عضو بازار بورس و  یبانک خصوص ستیسهام در ب یدیو نوسانات عا یمقررات یهااستیس نیرابطه ب

 شرکت یارآم یهاداده گاهیبا استفاده از نسخه سوم پا یاطیاوراق بهادار تحت چارچوب نظارت احت
د. پرداخته ش ۱۳۹۴ یال ۱۳۸۲ یهاسال یو سازمان بورس و اوراق بهادار در بازه زمان نیرهاورد نو

 وفعال در بازار بورس  یخصوص بانک ستیسهام در ب یدیاند که نوسانات عانشان داده قیتحق جینتا
که بانک  دهدیم انمسأله نش نیبوده است و ا یمقررات یها استیمثبت س ریاوراق بهادار تحت تأث

 یدینرخ نوسانات عا نینظر کرده و با کاهش ا دیتجد یقانون رهینرخ ذخ نییبهتر است در تع یمرکز
سهام  دیبا خر یگذارهیسرما قیضمن تشو ث،یح نیرا کاهش دهد و از ا یخصوص یهاسهام بانک

که رشد  دهندیم شانن جینتا نیبردارد. همچن یدر جهت تحقق ثبات مال یگام مؤتر ها،بانک نیا
ؤثر دوره وقفه م کیو با  ریتأثیب یدر دوره جار یخصوص یسهام بانک ها یدیبر نوسانات عا یاقتصاد

دوره وقفه منجر به  کیو  یدر هر دو دوره جار هایینسبت مجموع گردش دارا شیبوده است. افزا
با  داریرابطه مثبت و معن ینسبت بده راتییتغ نیدار تر شده است. همچن یو معن  شترینوسانات ب
عدم بازپرداخت اقساط  سکیامر با فرض عدم کنترل ر نیسهام داشته است که ا یدینوسانات عا

  محقق خواهد شد. رندگانیگلاتیتوسط تسه لاتیتسه

  نوسانات لیصنعت، تحل یسهام، ساختار رقابت یدینوسانات عا ،یمقررات استیسکلمات کلیدی: 

 JEL: D43 ،G21 ،G28 ،G3 ،E58 ،F82بندی طبقه
  

                                                                                                                         
  yahoo.com2000jbiabani@ .نورپیام دانشیار دانشکده*
. پژوهشگر گروه بانکداری، پژوهشکده پولی و بانکی، بانک مرکزی جمهوری اسلامی ایران†

pashaptl@gmail.com مسئول)  سندهی(نو 
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ران ( با یک در ایالکترون یبر عدم توسعه بانکدار یعوامل عل
 )یماتل فازیکرد دیرو

 † ینامن یمهد * شیاوران بخشایعبداله 

 ۱۳۹۶آذر  ۱۹ تاریخ پذیرش: ۱۳۹۵آذر  ۱۷ تاریخ دریافت:

ط ک و استفاده آن توسیالکترو یاطلاعات و توسعه خدمات بانکدار یها به منظور گسترش فناوربانک
ت و یریاطلاعات در جهت مد یفناور یریست موانع و مشکلات به کارگیبایان، در وحله اول میمشتر

و  یین پژوهش به شناساین مهم ما در ایرا بسنجند با توجه به ا یکیالکترون یتوسعه بانکدار
وه یبه ش یفین پژوهش از نوع توصیدر ا م. روش مایپردازیران میا یهان موانع در بانکیا یبندتیالو
 یش رویو استخراج عوامل و مشکلات پ یاب که پس از مطالعه کتابخانهین ترتیباشد بدیم یشیمایپ

و  یابعاد طبقه بند ۸گردد، که در یاستخراج م یمشترک به روش دلف یهااطلاعات، شاخص یفناور
 م که بایها پرداختن شاخصیا یبندتیماتل به الوید، در ادامه با روش دیگرد یشاخص  منته ۱۷به 

دهد ین مج نشایب نتاید که به ترتیل گردیر تحلیرپذیگذار و تاثیرافزار متلب عوامل تاثاستفاده از نرم
سازمان،  ی، فرهنگ قوی، وجود بستر مخابراتیعموم یگاهآرش، عدمیکه فرهنگ جامعه در پذ

 یانانس یروی، استخدام نیبریدر مقابله با مجرمان سا یات قو، وجود مقرریران با فناوریمد ییآشنا
ر گذار بیرو تاث یعوامل علّ ی، همگینه فناوریسازمان در زم یهااستیدر اتخاذ س یمجرب و هماهنگ
ک یالکترون یکه معلول بر توسعه بانکدار یگرید یباشد و عواملیک میالکترون یتوسعه بانکدار

، گسترش و ینه فناوریگوناگون در زم یریگمیبودند از وجود مراکز تصمب عبارت یباشد به ترتیم
د ستم، وجویس یران جهت ارتقاء و نگهداریمد یزیرها، آموزش مستمر افراد، برنامهی بودن شبکهکاف

، یلازم در منابع اطلاعات یستم، استانداردهایس یمنیافزار مدرن، مراقبت و اافزار و نرمسخت
ر یسا ر ازیرپذینها تاثیا یهستند، که همگ یح و به روز بودن اطلاعات منابع اطلاعاتیکمبود و صحعدم

  باشد.یک میالکترون یعوامل در توسعه بانکدار

ک یکنتاطلاعات،  یر گذار، فناوریر و تاثیر پذیتاث یک، شاخص هایالکترون یبانکدارکلمات کلیدی: 
  ماتلی، دیدلف

 JEL: C44 ،G210بندی طبقه
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 یهااستیاطلاعات و س یفناور یهایاستراتژ یترازهم
 در بانک یکار تجاروکسب
  † ماندانا طاهری *فررضا یاری

 ‡سمیه ظفرزاده

 ۱۳۹۶آذر  ۱۹ تاریخ پذیرش: ۱۳۹۵بهمن  ۰۵ تاریخ دریافت:

سازمان  کیکسب و کار در  یهااستیاطلاعات و س یفناور یهایاستراتژ نیب یترازبه هم یابیدست
 یاطلاعات یهاستمیاز مطالعات بر استفاده از س یاریاست و بس یاصل یهااز اهداف و چالش یکی
و  ارکسب و ک یهااستیبه اهداف و س یابیدست یاطلاعات برا یفناور یرساختیابزار ز کیعنوان به

 یسبرر زیمقاله ن نی. هدف ادهندیم شنهادیاطلاعات در سازمان، را پ یفناور یهایژهمسو با استرات
به  یابیدست یبرا سکیاطلاعات با حداقل ر یفناور یهارساختیو همسو بودن ز یترازهم

 ینهمچون منابع انسا یاجتماع یهارساختیو ز کالیتکن عادیبر ا دیکسب و کار با تاک یهایاستراتژ
ده شمقاله از پرسشنامه استاندارد استخراج  نیانجام ا یکشور بود. برا یخصوص یهااز بانک یکیدر 

) استفاده شده و پرسشنامه حول محور سه COBIT 5اطلاعات ( یفناور سکیر تیریاز چارچوب مد
ت و ارتباطا یدهاطلاعات، سازمان یکسب و کار و فناور یهایاستراتژ یزیرشامل برنامه یاصل اریمع
زش اطلاعات و آمو یفناور یمنابع انسان تیریاطلاعات و مد یکسب و کار و فناور یهایاستراتژ نیب

ها از چهار شده است. داده یآن طراح یارهایزمعیتحقق اهداف کسب و کار  و ر یمستمر آنها در راستا
و حسابرسان  یداخل اناطلاعات، حسابرس یفناور نیمتخصص ،یگروه مختلف شامل کاربران داخل
اطلاعات در تحقق  یفناور یهارساختیپژوهش تفاوت معنادار ز جیمستقل بانک بدست آمده و نتا

 نیو ب اریاطلاعات در بانک، در هر مع یبر مدل بلوغ فناور یکسب و کار را مبتن یهایاستراتژ
  دهنده نشان داد.پاسخ یهاگروه

 کالیابعاد تکن ،یاطلاعات و کسب و کار، ابعاد اجتماع یفناور یاستراتژ یهمترازکلمات کلیدی: 
  اطلاعات ی)، مدل بلوغ فناوریدهو سازمان یزیر(برنامه
 JEL: C12, C18, D1, D21, D22, D73بندی طبقه
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