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The Impact of Central Bank Independence on Stock
Market Volatility

Zahra Afshari’ Fatemeh Daraei'
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The new paradigm in monetary policymaking gives accent to central banks*
Independence. It is widely accepted that in modern monetary policymaking, central banks
have three key goals: price stability, output stability, and financial stability. Recent
studies on central bank independence mainly investigate the effects of central bank
independence on economic stability. But the effectiveness of central bank independence
on financial stability after the 2008 financial crises is controversial. This paper
investigates the impacts of central banks’ independence on stock market volatility as a
measure of financial stability. By using panel data for 53 selected countries, in the 2004-
2012 period, the results imply a positive relationship between central bank independence
and stock market volatility. The findings are consistent with central bank credibility
paradox.

Keywords: Stock Market Volatility, Central Bank Independence Index, Central Bank
Independence Paradox
JEL Classification: E52, ES8, G1

1 Introduction

In modern monetary policymaking, central banks have three key goals, i.e.,
price stability, sustainable economic growth and, the financial stability that
mostly obtained through the stabilization of long term interest rates to achieve
an efficient system of payments and the prevention of financial crises. In the
twentieth century, Central bank was established for the management of the
gold standard and for obtaining financial stability. After World War I, central
banks were concerned about unemployment, real activity, and the price level,
a critical factor in central banking history has been maintaining central bank
independence. Since the late 1980s, many central banks have achieved more
independent status, and the related revisions of the central bank laws generally
have led to a greater emphasis on price stability (Berger and Kibmer, 2013).
One of the reasons for the expansion of central bank independence’s idea was
originated from the success of German central bank (as one of the most

* Alzahra University; z.afshari@alzahra.ac.ir (Corresponding Author)
 Alzahra University; f.daraei@student.alzahra.ac.ir
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independent central banks in the world), in maintaining low inflation rate for
several decades, so that during 1970-90 the average inflation rate of German
economy was 3.8 percent, while other western economies were experiencing
high inflation rates. The second reason for this idea was sophisticated
literature in political economy and empirical studies, emphasizing in
separation and independence of monetary institutions from political
affiliation. In the 20th century, the central banks regained their independence
in the 1990s to implement deflationary policies. It is to mention that
independence levels vary from country to country (Dincer and Eichengreen,
2014)

Economic theory suggests that central bank independence besides
maintaining price stability has substantial social benefits associated with low
and stable inflation. In addition, several empirical studies like Alesina and
Summers (1993), Cukierman (2008), de Haan et al (2008), Carlstorm and
Fuerst (2009), Alpanda and Honig (2009), Alesina and Stella (2010), Klomp
and de Haan (2010), Arnone and Romelly (2013) and Dincer and Eichengreen
(2013) have shown that this benefits of central bank independence come about
without apparent economic costs like more output volatility or reduction in
economic growth. Moreover, before the recent global financial crisis, some
economists believed that central bank independence would guarantee the
stability of the financial system by maintaining low inflation and price
stability. In this context, even though price stability has no long-run
relationship with financial stability, but it is expected that the upcoming
institutional changes by curbing the inflation rates tend to a stable financial
system (Berger and Kibmer, 2013).

Financial systems instability and the banking crises led central banks to
finance banks insolvency. Then, several rules were designed to prevent crises.
In the 1970s, the instrument was created for deregulation and competition.
Asset price bubbles led to an economic recession — the central bank by
providing needed funds to protect the banking system. Therefore, the main
future challenge for central banks was that balancing the three policy goals.
The primary purpose of price stability requires central banks independence
and transparency. The stable economic growth related to the low inflation
environment of the last decades. The more credible monetary policy actions
tend to fewer inflation expectations and price instability. Following the
financial crisis of 2007, it appears that the majority of central banks provided
the required funds for the real economy by implementing unconventional
monetary policies.
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The recent financial crisis has shown that price level stabilization is a
necessary but not a sufficient condition to ensure economic stability.
Independent central banks following an inflation targeting regime seemed to
be the optimal institutional arrangement to face the issue of inflation. But,
central banks should also focus on financial stability. With the fall out of the
global financial crisis in 2008, doubts arose about the impact of price stability
as a consequence of central bank independence on financial stability. The
financial crisis reveals that financial instability could harm other economic
growth, for example, economic growth declined by -2.88 percent for the US,
-4.18 percent for the UK, -5.61 percent for Germany and -2.94 percent for
France a year after the financial crisis. This phenomenon attracted attention to
the impact of the central bank’s monetary policies on financial stability.
Berger and Kibmer (2013) argue that an independent central bank in the boom
period by increasing the interest rate can curb inflation rate and potentially
severe financial instability in the future. In other words, independent central
banks consistently try to control prices without considering the possibility of
a future financial crisis. Besides, Borio and Lowe (2002) indicate that a
credible low inflation policy reduces the probability of the occurrence of a
next economic downturn and encourage investors to engage in further
borrowing and lending, respectively, thus driving up asset prices and private
indebtedness. A credible monetary policy could, therefore, render the financial
system, paradoxically, more vulnerable to adverse economic shocks (Berger
and KiBBmer, 2013).

Recent empirical researches indicate that there is a strong correlation
between financial development and economic growth. Developed financial
markets facilitate the production of goods and services by easing investment
and allocating savings in the economy. Developed financial markets in
collaboration with other institutions in the marketplace provide lenders and
borrowers needs and enhance economic performance. On the other side, the
linkage between financial markets and other economic sectors makes the
economy more vulnerable to shocks originated from financial markets.
Independent and credible central banks by forming investors’ expectations
have a substantial impact on the financial markets.

Nevertheless, despite the importance of the central bank independence on
the financial market stability, few pieces of research have studied this
relationship, and the results are quite mixed. Some studies like Garcia Herrero
and del Rio (2003), Cihak (2007), Klomp and de Haan (2009) indicate that
central bank independence increase financial market stability and decrease the
probability of financial crisis, the other studies like Berger and Kibmer (2013)
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and Papadamou, Sidiropoulos and Spyromitros (2017) theoretically and
empirically show that the central bank independence could cause instability in
banking system as well as stock markets. Regarding these mixed results, there
are still doubts about the impact of the central bank independence on financial
markets and hence needs more investigations. Thus this paper tries to fill this
gap.

This empirical study investigates the impact of central bank independence
on stock market volatility as a measure of financial instability in selected
countries. To this end, the CBI index measured by Garriga (2016) is
employed. Garriga (2016) used Cukierman, Web, and Neyapti (1992) method
to calculate the CBI index. This index evaluates 16 characteristics of the
central bank in four clusters and calculates the CBI index by a weighted
average of these 16 characteristics

The advantage of Garriga CBI index is broad range of countries included
in his sample (182 countries during 1970-2012), comparable to other studies
like Cukierman, Web and Neyapti (1992), Pollilo and Guillen (2005), Neyapti
and Dincer (2008), Sadeh (2011), Bodea and Hicks (2014) which reduces the
restriction of sample size. Following Papadamou et al. (2017), stock market
volatility is calculated by the standard deviation of the monthly stock market
index for each country. Following other studies, e.g., Mun (2007) and Umutlu
et al. (2010), five other explanatory variables such as GDP growth, market
capitalization, foreign direct investment, exchange rate volatility and GDP per
capita added to empirical model. The sample consists of 53 countries (30
developed and 23 developing countries) for the 2004-2012 period.

The remainder of this paper is organized as follows. Section 2&3: literature
review and prior empirical studies, section 4: data and methodology, section
5: model estimation and section 6: conclusion and policy recommendations.

2 Literature Review

2.1 Central Bank Independence

Previous studies in central bank context introduce different aspects of central
bank independence and define it in different ways, though all of these
definitions implied a unique concept. This concept suggests that central banks’
objectives and actions should be free from any concerns. On the other word,
independence is inherent in the role of the central bank in the economy, and
the emergence of central banks was the consequence of needs for separation
of the monetary system from political affairs. Deblle and Fischer (1994)
studied two different aspects of central bank independence, goal
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independence, and instrument independence. Goal independence is defined as
freeness of central bank in choosing monetary policy objectives, while
instrument independence clarifies central bank independence in the selection
of instruments to perform these objectives. Most economists believe that
central bank must be independent in choosing an instrument, not targets,
because, in a democratic system, the central bank should be accountable to the
people, so people's representatives (e.g. politician) must define central bank’s
goals. Grilli et al. (1991) divide central bank independence into political and
economic freedom. Political independence indicates how central bank is
allowed to peruse its objectives free from politicians, while economic
independence is its autonomy to run monetary policies. A central bank is
independent when it freely executes monetary policy based on economic rules,
not political aims.

Beyond the definition of central bank independence, to study the impact of
central bank independence on macroeconomic variables (e.g., economic
growth, inflation, etc.), economists designed some measures that can be
categorized in two groups, de jure and de facto CBI indices. De jure CBI
indices are legal-based measure, and de facto CBI indices are actual-based
measure (e.g., central bank governor turnover). Several de jure CBI indices
are designed by economists like Bade and Parkin (1988), Alesina and
Summers (1993), Eijffinger and Schaling (1996), but the most precise and
prominent index is introduced by Cukierman, Webb, and Neyapti (1992). This
index evaluates 16 characteristics of the central bank in four clusters and
calculates CBI index by a weighted average of these 16 characteristics

Cukierman et al. (1992) coded legal central bank independence by
following two principles. First, they coded only a few narrow but relatively
precise legal characteristics. Second, they used only the written information
from the charters, and additional information on how the law is applied was
deliberately left out. These principles make it possible to rank central banks
by their degree of independence in various legal dimensions with relatively
few subjective judgments and to focus on concrete details of the law rather
than on a broader but more impressionistic view of it. The legal characteristics
of the central bank are grouped into four clusters of issues: 1. the appointment,
dismissal, and term of office of chief executive officer of the bank. 2. The
policy formulation which concerns the resolution of conflicts between the
executive branch and the central bank over monetary policy and the
participation of the central bank in the budget process 3. The objectives of the
central bank. 4. limitation on the ability of the central bank to lend to the public
sector. The clusters were built up from 16 different legal variables, each code
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on a scale of 0 (lowest level of independence) to 1 (highest level of freedom).
After coding the variables, the CBI index is measured by using the weighted
average of these variables. Table 4 (Appendix 1) illustrates these 16 legal
variables in four clusters, description of variables and their weights
(Cukierman et al., 1992).

2.2 The Mechanism of the Impact of Central Bank Independence
on Stock Market Volatility

There are two opposing economic theories about central bank independence’s
effect on financial stability. The first view states that central bank
independence increases financial stability through low inflation and stable
prices (e.g., Bernanke, 2010 and Arnone et al., 2009). In this respect, an
independent central bank improves financial stability in two ways. First, the
central bank could precautionary alarm market participants about a possible
future crisis. Thus investors alter their behaviors and expectations before the
crisis. Moreover, if the central bank is charged to administrate the financial
system, it can take actions against future turmoil in the financial markets,
while a dependent central bank is not flexible to take those actions. Besides, a
dependent central bank could increase moral hazard by bailing out distressed
financial institutions. Second, restricting the influence of politicians on the
central bank policy removes the problem that a financial crisis can be used as
an issue in the re-election campaign of the independent government. Keefer
(1999) shows that the longer it takes before the next election takes place, the
higher the costs of a financial crisis will be. Hence, while the independent
government tries to signal its competence by solving the financial crisis just
before the elections, the risk and costs of possible financial crisis will be
increased (Klomp and de Haan, 2009).

On the other hand, the opposing view with emphasis on central bank
credibility paradox asserts that central bank independence fosters financial
instability. This view argues that an independent central bank with credible
monetary policy anchors inflation expectations and long-term prices and
wages. These endogenous responses to credible monetary policy may make
prices less sensitive to demand pressure for some time, resulting in cost and
price stickiness and temporarily boosting firms’ profit. At the same time, the
highly credible monetary policy reduces the degree of uncertainty in the
economy and decrease the probability that market participants assign to the
occurrence of a sustained economic downturn. Then, lower uncertainty
translates into higher asset prices and increased demand for lending and
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borrowing, causing asset and credit bubbles and making the financial system
more vulnerable to an economic downturn.

Furthermore, a high degree of credibility of monetary policy would give
little reason for the central bank authorities to tighten policy if they respond
only to clear signs of inflationary pressures. Paradoxically, these responses to
credible monetary policies increase the probability that latent inflation
pressures manifest themselves in the development of imbalances in the
financial system, rather than immediate upward pressure on higher goods and
services prices. Failure to respond to these imbalances, either using monetary
policy or another instrument, may ultimately increase the risk of both financial
instability and subsequently deflation (Borio and Lowe, 2002).

In the sequence of this view, Papadamou et al. (2017) developed Smets
(1997) macroeconomic model to show the negative impact of central bank
independence on stock market volatility. Smets model characterized the
economy in three following equations:

T =1 + Yy — &7, y>0 (1)
Ve = —0r, + 8q, + €2, 0,5 >0 (2)
Gt = PEeGesr + (1 = p)Epdpyy — 1 + & 3)

Equation (1) describes the augmented Philips curve, where i, denotes the
inflation rate, m{ inflation expectations, y, output, and & supply shock.
Equation (2) describes the aggregate demand of the economy that is negatively
related to the real interest rate () and positively to stock prices. A wealth
effect (denoted by q;) is incorporated in the aggregate demand to capture the
role of asset prices in the transmission mechanism of monetary policy and &
represents demand shock. Finally, equation (3) denotes real stock prices which
can be decomposed into the expected capital gain (E;q;+1), the expected
dividend gain (E;d;,1, assumed to be a proportion of y;), the effect of real
interest rate, and time-varying risk premium (é:;Z ). For simplicity, it is
considered the expected value of future stock prices can be expressed by

Eiqr+1 = Bqe.
The Rogoff-type central bank minimizes the following loss function:

L=E[r? +b(y - k)?] 4)
In equation (4), b is the weight associated with the output objective k
relative to the inflation objective (supposed to be zero), and E denotes

expectation operator. In this system equation first, the public forms its
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inflationary expectations, then shocks occur (¢7, e and ef), the central bank
sets its monetary policy, and finally, firms decide their level of production (y)
and price level (p). The coefficient b denotes the importance of production
objectives relative to inflation objectives. The less amount of b represents a
more independent central bank. Assuming that the central bank currently
anticipates what the public thinks, the minimization of the central bank’s
problem leads to the following optimally condition:

b

m=-2(-k) 5)

Substituting equation (1) and (2) in equation (5) and rearranging the terms,
gives the real interest rate as follows:

1 s
r=-—L me+oq+

_1 e _1 Y 1 b
0 b+y? d

0 b+y? &n ~ 0 b+y? (©)

1
6

Also substituting equation (2) and (6) in equation (1), using optimal
condition (5) gives expected inflation, inflation, and output as follows:

nt = ;k @)
b b

n=;k—b+y2 & ®)

= b+y2 ETL' (9)

Finally, substituting equations (7), (8), and (9) in equation (3) gives stock
price, equation (10):

_ v [G-p)ba+1 1
q= b+y? (1—pﬁ)0+6] €n + (1—p,[5’)9+6(

Oeq — €q) (10)

Eventually taking variance from stock price (equation 10) gives stock price
volatility:

vara) = (52) [iamass] o8+ (ampmms) (020 +02) D

Equation (11) represents stock market volatility that is related to
exogenous shocks (supply, demand, and risk premium shocks). Additionally,
coefficient b has a negative relationship with stock market volatility that
proves the negative impact of central bank independence on stock market
volatility as a proxy for financial instability (Papadamou et al., 2017).
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3 Empirical Studies

Despite the importance of central bank independence’s effect on financial
stability, a few studies gave attention to this issue and studied this relationship.
Some empirical studies found a positive relationship between central bank
independence and financial stability. Garcia Herrero and Del Rio (2003) using
data for 79 selected countries for 1970-1999 period, found that central bank
monetary policies that stabilize inflation reduce the probability of banking
crisis. In developing countries, exchange rate stabilization policies foster
banking system stability, and finally, central bank independence minimizes
the possibility of a banking crisis. Klomp and de Haan (2009) investigated the
impact of central bank independence on the banking system as a proxy for
financial stability. Their sample consisted of 75 countries for the 1985-2005
period, and the results indicated that central bank independence, especially
political independence decreases banking system instability.

On the contrary, Borio and Lowe (2002) investigated the relationship
between the monetary system and price stability and financial stability using
macro-data for 34 countries during 1960-2000 period and indicated that price
stability increases the probability of financial crisis through investors’
expectations and asset price bubbles channel. Forch and Sunde (2012)
investigated the effect of central bank independence on stock market return in
emerging economies. They found an overall positive impact, but the economic
autonomy of the central bank appears to be more relevant than political
independence. These results show that central bank independence could cause
stock price bubble and possibly a financial crisis. Yazdani et al. (2015)
investigate the impact of central bank independence on the financial stability
in the emerging countries for the 1980 — 2012 period. The results indicate that
the central bank independence is associated with more financial stability in
selected countries.

Finally, Berger and Kibmer (2013) and Papadamou et al. (2017) in two
different settings show theoretically and empirically that central bank
independence could increase financial instability.

4 Data and Method

4.1 Data
The primary data sources in this study are World Bank, St. Louis Federal
Reserve, OFX and investing websites, and Harvard dataset. The data for
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monthly stock indices are extracted from the investing website', also monthly
data for exchange rates are cached from St. Louis Federal Reserve” and OFX?
websites. CBI index is calculated for 182 countries by Garriga (2016) based
on Cukierman et al. method and presented in the Harvard data set'. Despite
the large sample of Garriga CBI index, the restriction of monthly stock
indices’ information, constrains the sample into 53 developed and developing
countries for the 2004-2012 period. The other five variables (GDP growth,
GDP per capita, FDI, Interest rate, and Market capitalization to GDP) are
extracted from World Bank dataset”.

4.2 Empirical Model

The study’s empirical model to test the effect of central bank independence
on stock market volatility is based on Papadamou et al. (2017) work, as
follows:

Stock volatility; = By + p1CBIl; ¢ + B,GDP _growth;, +
psMarket Cap;. + B4FDI; + BsExch_volatility; , + feInterest;  +
p71og(GDPPC);+ + &; ¢ (12)

The independent variable in the model is stock volatility as a proxy for
financial instability. It is measured by the standard deviation of monthly stock
market index return for each country, each year. The variable of interest is the
CBI index introduced by Cukierman et al. (1992) and its four clusters of
central bank characteristics. Based on the theoretical model, it is expected that
the CBI index affects the stock volatility positively. The six other explanatory
variables are considered in the model as previous studies show that these
variables have a significant impact on stock volatility. Curto and Marques
(2013) indicated that stock volatility is counter-cyclical, so stock volatility is
higher in recession than in a boom period. Therefore, it is expected that GDP
growth hurts stock volatility. According to Umutlu et al. (2010), stock market
capitalization (Market Cap, as a percent of GDP) as a proxy for financial
market development has a negative and significant impact on stock volatility.
Foreign direct investment (FDI, as a percent of GDP) represents economic and
financial integration. Choe et al (1999) indicated that foreign investors

! www.Investing.com

2 https:/fred.stlouisfed.org

3 www.ofx.com

4 https://dataverse.harvard.edu
> www.data.worldbank.org
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increase market volatility. Exchange rate volatility (Exch Volatility, a
standard deviation of monthly exchange rate for each year) and interest rate
(Interest) have direct impact on stock volatility as Mun (2007), and
Papadamou et al. (2017) showed. Finally, GDP per capita (Log(GDPPC), in
natural logarithm) is considered to control the effect of economic development
on stock volatility.

5 Model estimation

Panel data models are used to estimate equation (12) and test the study
hypothesis. Before that, the stationary test is required to be sure about the
results of the estimation. Non-stationary variables could cause false
regression. Thus Levin, Lin, and Chu (LLC) test is applied to check stationary
of variables. Table (1) presents the results of the LLC test. The results show
that all variables are stationary at a 5% significance level.

Table 1
LLC Stationary Test of Variables
Variabl Level
ariables statistics LLC Probe
Stock volatility -6.590 0.000
GDP_growth 9.429 0.000
Market Cap -6.787 0.000
FDI -8.700 0.000
Exch_volatility -212.400 0.000
Interest -10.047 0.000
Log(GDPPC) -4.853 0.000
CBI -2.043 0.020

After checking for stationary of variables, it is needed to choose proper
estimation settings. Therefore, F-limer and Hausman test are applied. Table
(2) represents the results.
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Table 2
F-Limer and Hausman Tests

F-Limer test

Models F-statistic Probe Result
Model 1 3.407 0.000 Panel
Model 2 3.552 0.000 Panel
Model 3 3.367 0.000 Panel
Model 4 3.572 0.000 Panel
Model 5 3.529 0.000 Panel
Hausman test
Models Chi-square statistic Probe Result
Model 1 21.125 0.004 Fixed effect
Model 2 21.307 0.003 Fixed effect
Model 3 19.537 0.006 Fixed effect
Model 4 20.765 0.004 Fixed effect
Model 5 19.760 0.006 Fixed effect

The results of F-Limer tests for all five models show that the null
hypothesis is rejected at a 5% significance level, and a panel regression model
is selected for all models. Besides, Hausman tests for all models indicate that
the best model specification is fixed effect. According to these results, all
models are estimated with panel fixed effect setting. The results of estimations
are presented in table (3).
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Table 3
Estimation Results

Independent variable: Stock volatility
Explanatory variables Model 1 Model 2 Model 3 Model 4 Model 5

CEO independence ?12320 62) - - - -
Policy formulation 0.025"**
independence ) (6.546) ) ) )
Objectives 0.016™*
independence ] ] (5.751) ) )
Limitations on lending 0.041
to the government ) ) ) (0.651) )
0.076™"
CBI - - - - (2.676)
-2.266™" -2.266™" 22267 -2.266™" -2.266™"
GDP_growth (-7.813)  (-7.829)  (-7.851)  (-7.761)  (-7.861)
Market_Cap -0.015™ -0.015™" -0.015™* -0.015™" -0.015™"
- (:3.941)  (-3.950)  (-3.940)  (-4.012)  (-4.033)
FDI 0.032™ 0.032™ 0.031™ 0.032™ 0.032™

(2.210) (2.200) (2.197) (2.232) (2.229)
0180  0.180"  0.179""  0.177°"  0.181'"
(3.345) (3.346) (3.367) (3.416) (3.331)
0210 0210 0209 0207~ 021"

Exch_volatility

Interest (.651)  (3.652)  (3.644)  (3.622)  (3.670)
0.001 0.001 0.002 0.000 0.001
Log(GDPPC) 0.123)  (0.135  (0.163)  (0.052)  (0.074)
Constant 0.028 0.030 0.030 0.025 -0.002
(0233)  (0246)  (0.246)  (0.198)  (-0.094)
R-squared 0.625 0.625 0.625 0.623 0.627
Adjusted R-squared 0.572 0.572 0.572 0.570 0.574

*, **% and *** represents 10, 5 and 1 percent significance level
Parentheses represent t-student statistics

Table (3) displays the results of the 5 models’ estimations. Models 1-4 test
the impact of central bank independence’s characteristics (CEO
independence, policy formulation independence, objectives independence and
limitation on lending to the government), while model 5 examines the impact
of overall CBI index on stock volatility. The results show that the coefficient
of overall CBI index is positively significant at 1% level. Moreover,
coefficients of 3 out of 4 characteristics of central bank independence (CEO
independence, policy formulation, and objective independence) are significant
at 1% level. It means the central bank independence has a significantly
positive impact on stock volatility, but political independence appears to be
more relevant than economic autonomy. Based on central bank credibility
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paradox, an independent central bank with credible monetary policy reduces
economic uncertainty and the probability that market participants assign to the
possible economic downturn.

On the other hand, in the short run, stable prices (due to the existence of an
independent central bank) tend to price and wage stickiness, which results in
increased demand and firm’s profitability. It leads to stock overvaluation and
asset bubbles in financial markets. The excess demand after the disappearance
of optimism of the market about the future tends to blast the asset bubbles and
cause financial instability. The result of this study is consistent with central
bank credibility paradox and empirical findings of Borio and Lowe (2002),
Berger and Kibmer (2013) and Papadamou et al. (2017).

The coefficient of GDP growth, as expected, is negative and statistically
significant at 1% level in all 5 models. This result shows that stock volatility
in the boom period is lesser than in recessions, as Curto and Marquetz (2013)
stated that stock volatility is counter-cyclical. Also, Hamilton and Lin (1996)
argued that output volatility relatively is higher in recessions than in boom
periods, then the financial market faces a more volatile situation in recessions.
The coefficient of stock market capitalization is significantly negative in all 5
models at 1% significance level. It implies that stock market development by
increasing the depth of market, reduces stock volatility. Foreign direct
investment as it is used a proxy for foreign investment in stock market
(because the lack of data) has positive and significant coefficient at 5%
significance level for all 5 models that means foreign investment in stock
market increases stock volatility. Choe et al (1999) indicated that foreign
investors have herding behavior in the stock market that leads to more stock
volatility. Also, Dornbusch and Park (1995) argued that trades of foreign
investors are affected by past returns, so that they buy when prices have
increased and sell when they have fallen, leads to herding behavior. The
coefficient of exchange rate volatility is positively significant at 1% level,
shows that stock market is highly correlated with exchange rate’s market.
Also, Interest rate’s coefficient is statistically significant in 1% level and
shows a positive impact on stock volatility, while the coefficient of GDP per
capita is not statistically significant at any significance level, that mean it has
no effect on stock volatility.

6 Conclusion and Policy Recommendation

This study empirically investigated the impact of central bank independence
on stock volatility by using panel data for 53 selected countries for the 2004-
2014 period. The results indicate that central bank independence has a positive
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and significant impact on stock volatility. This effect is mostly due to CEO,
policy formulation, and real autonomy. Besides, GDP growth and stock
market capitalization hurt stock volatility, while FDI, exchange rate volatility
and interest rate have a positive impact on stock volatility.

These days, the financial system is one of the most crucial sectors in the
economy that highly interconnected to the other sectors. Therefore, their
stability is a prime concern for the economy. In contrast with conventional
belief, this study shows that central bank independence increases financial
instability. Consistent with central bank credibility paradox, price stability
does not lead to financial stability, but price and wage stickiness that caused
by an independent central bank foster financial instability from two channels.
First, the credibility of an independent central bank reduces economic
uncertainty and the probability that market participants assign to the possible
economic downturn, leading to more lending and borrowing and credit boom.
Second, an increase in demand in the economy would result in a firm’s profit
in short-term and creates stock bubbles and makes financial markets more
vulnerable to adverse economic shocks.

However, central bank independence guarantees price stability and low
inflation but could foster financial instability. As the results showed, central
bank independence, especially policy formulation and objective independence
increase financial instability, thus monetary authorities should consider
financial stability besides price stability in policymaking and choose an
optimum level of central bank independence. Also, central bank authorities
should warn investors about possible future crisis and economic downturn,
while investors adjust their expectations. Furthermore, concerning the impact
of exchange rate volatility on stock volatility, the central bank should control
extreme exchange rate volatility to prevent stock market instability.
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Appendix 1
Table 4
Variables of Legal Central Bank Independence
Variable Numerical
number  Description of variable Weight coding
1 Chief executive officer (CEO) 0.20
Term of office
Over 8 years 1.00
6 to 8 years 0.75
5 years 0.50
4 years 0.25
Under 4 years or at the discretion of appointer 0.00
Who appoints CEO?
Board of the central bank 1.00
A council of the central bank board, executive
branch, and legislative branch 0.75
Legislature 0.50
Executive collectively (e.g., the council of ministers) 0.25
One or two members of the executive branch 0.00
Dismissal
No provision for dismissal 1.00
Only for reasons not related to policy 0.83
At the discretion of the central bank board 0.67
At legislature's discretion 0.50
Unconditional dismissal possible by legislature 0.33

At executive's discretion 0.17
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Unconditional dismissal possible by executive 0.00

May CEO hold other offices in government?

No 1.00
Only with the permission of the executive branch 0.50

No rule against CEO holding another office 0.00

2 Policy formulation 0.15
Who formulates monetary policy?

Bank alone 1.00
Bank participates but has little influence 0.67
Bank only advises the government 0.33
Bank has no say 0.00

Who has the final word in resolution of conflict?
The bank, on issues clearly defined in the law,
as 1.00
its objectives
Government, on policy issues not clearly
defined as the bank's goals or in case of

conflict within the bank 0.80
A council of the central bank, executive branch,
and legislative branch 0.60
The legislature, on policy issues 0.40
The executive branch on policy issues, subject to
due process and possible protest by the bank 0.20
The executive branch has unconditional priority 0.00
Role in the government's budgetary process
Central bank active 1.00
The central bank has no influence 0.00
3 Objectives 0.15

Price stability is the primary or only objective in the
charter and the central bank has the final word in case

of conflict with other government objectives 1.00
Price stability is the only objective 0.80
Price stability is one goal, with other compatible
objectives, such as a stable banking system 0.60
Price stability is one goal, with potentially conflicting
objectives, such as full employment 0.40
No objectives stated in the bank charter 0.20
Stated objectives do not include price stability 0.00
4 Limitations on lending to the government
Advances (limitation on non-securitized lending) 0.15
No advances permitted 1.00
Advances permitted, but with strict limits (e.g.,
up to 15 percent of government revenue) 0.67
Advances permitted, and the limits are loose
(e.g., over 15 percent of government revenue) 0.33

No legal limits on lending 0.00
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Securitized lending 0.1
Not permitted 1.00
Permitted, but with strict limits (e.g., up to 15
percent of government revenue) 0.67
Permitted, and the limits are loose (e.g., over 15
percent of government revenue) 0.33
No legal limits on lending 0.00
Terms of lending (maturity, interest, amount) 0.10
Controlled by the bank 1.00
Specified by the bank charter 0.67
Agreed between the central bank and executive 0.33
Decided by the executive branch alone 0.00
Potential borrowers from the bank 0.05
Only the central government 1.00
All levels of government (state as well as central) 0.67
Those mentioned above and public enterprises 0.33
Public and private sector 0.00
Limits on central bank lending defined in 0.025
Currency amounts 1.00
Shares of central bank demand liabilities or capital 0.67
Shares of government revenue 0.33
Shares of government expenditures 0.00
Maturity of loans 0.025
Within 6 months 1.00
Within 1 year 0.67
More than 1 year 0.33
No mention of maturity in the law 0.00
Interest rates on loans must be 0.025
Above minimum rates 1.00
At market rates 0.75
Below maximum rates 0.50
Interest rate is not mentioned 0.25
No interest on government borrowing from the
central bank 0.00

Central bank prohibited from buying or selling 0.025
government securities in the primary market?
Yes 1.00
No 0.00
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Establishing an efficient corporate governance system in the banking sector and
evaluating and ranking them require a comprehensive model that encompasses all
mechanisms affecting corporate governance and localized indicators relevant
international principles and finally explain the relationships between them. In this
research, a model developed in the framework of a systematic thinking is used to examine
corporate governance in the Iranian banks. The main objectives of this study are to
evaluate the compliance status of 27 banks with the indicators of the corporate
governance model and their efficiency and effectiveness, as well as to investigate the
relationships between the components of the system. According to obtained results, 47.8
percent of qualitative indicators covered in the current situation of the banks, but there is
a gap between full compliance with the model. Based on the results in the performance
dimension, private banks scored the highest and state banks scored the lowest. The results
show that there is a positive and significant relationship between the dimensions of inputs
and processes with the goals, results and performance of banks. Accordingly, by
improving the status of input and process indicators, the status of target indicators, results
and performance of banks will also improve.

Keywords: Corporate Governance Model, Systemic Thinking, Banks Performance.
JEL Classification: C83, G20, G34.

1 Introduction

Establishment of an efficient corporate governance system is recognized as a
fundamental strategy for increasing the efficiency of businesses and protecting
the interests of stakeholders at the international level. In this regard, various
principles, standards, and guidelines have been developed and presented.
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Among the economic sectors, the banking system is of particular importance.
Banks as the beating heart of the economy, play a vital role in the financing
and flowing funds in the economic body of society. So according to this, any
volatility and instability in the banking system can have adverse effects on
other economic sectors and consequently on the social and political aspects of
society. So, the establishment of proper corporate governance system in the
banking sector is of great importance and can play a significant role in
ensuring its health and stability.

Stakeholders, investors, legislative bodies, and other stakeholders are
looking for information about the status of corporate governance compliance
in framework of corporate governance ratings by particular agencies and
organizations. Investors have more confidence and willingness to invest in
companies with good corporate governance, and as a result, the value of such
companies increases in the capital market. Therefore, assessing corporate
governance compliance and ranking them is one of the essential tools for
implementing corporate governance system; so that active companies in the
capital market voluntarily adhere to corporate governance principles, and they
go to the relevant rating agencies for an evaluation their ratings, at their own
expense (Hassas Yeganeh and Salimi, 2011). It is also the case in the banking
system; in addition to the fact that most of the banks' resources are provided
by depositors, therefore assessing the status of corporate governance
indicators of banks can be extremely important in gaining the trust of
customers to safeguard their interests. Banks that are good at corporate
governance are more likely to invest in less trusted sources of money and are
more profitable in terms of investor confidence.

At the macroeconomic level, banks also play a vital role in the stability and
prosperity of the economy, and the slightest uncertainty among depositors
about the bank's financial and operating status is attributed to their sudden rush
to withdraw their deposits and ultimately to bank bankruptcy and crisis that
spread to other banks. The emergence of any crisis in the banking system is
spreading rapidly to other sectors of the economy and can also lead to social
and political crises. Accordingly, the assessment of compliance with corporate
governance indicators in banks and their public information can help build and
maintain public confidence and create a transparent environment in the
country's economic context. In such an open environment, banks are
voluntarily trying to compete for establishing and observing the indicators of
corporate governance and achieving their goals and outcomes.

Adequate supervision on banks is one of the essential requirements for
ensuring the proper functioning of the country's economic system. The
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primary purpose of banking supervision is to maintain the stability of the
financial system and increase its confidence by reducing risk for depositors
and other stakeholders. Various methods and tools are used to monitor and
evaluate banks, but the further limitation of these methods is that banks are
only assessed from a particular standpoint and therefore cannot draw
conclusions about the overall status of the bank. Comprehensive corporate
governance model indicators can be used as an appropriate tool for assessing
the situation and performance of banks by supervisory institutions.

In recent years, the legal requirements and demands of stakeholders and
the general public lead to propose establishing corporate governance in banks.
Also, the boards and CEOs of banks and regulators of the banking system are
aware of the importance and functions of the corporate governance system;
Corporate governance in the banking system is mostly confined to theoretical
discussions or some superficial structural changes due to the lack of a holistic
model as well as differences in interests, perceptions, and views. Accordingly,
determination of a comprehensive model, tailored to the specific
characteristics of the banking industry and the country's indigenous and
environmental conditions, requires the establishment of a decent and efficient
corporate governance system in the banking sector. In the current situation,
despite the central bank's requirements for corporate governance, the lack of
a comprehensive and appropriate corporate governance model in Iranian
banks and the uncertainty of its components and indicators have led to the
limited performance of each bank. From the corporate governance point of
view, it is limited to one-dimensional and mostly structural measures, and the
consequences of such situations are the inefficiencies of banks' performance
and the failure to achieve corporate governance system objectives in the
banking system. Evaluation of corporate governance indices based on a
comprehensive and unified model can lead to the establishment of a model at
the banks level.

Correct decision-making by depositors, supervisors, and other
stakeholders of banks requires their knowledge of the status of banks in
several qualitative and quantitative indicators of different dimensions. In this
regard, by evaluating the banks 'current state and their compliance with the
corporate governance model indicators, the banks' strengths and weaknesses
regarding corporate governance are identified, and their public standing and
rating can serve as a prerequisite for establishment and performance
guarantee. The corporate governance system in banks should function
properly. In other words, given the conflict of interest among banks'
stakeholders and their managers will voluntarily take steps to establish the
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corporate governance system and implement it properly if there are
mechanisms to assess the status of corporate governance indicators in their
managed banks. The impact of this mechanism is far more significant than the
mechanisms required to establish and maintain a corporate governance system
and can have a significant impact on achieving the goals and outcomes of the
corporate governance system.

In Iran, the evaluation of banks and financial institutions has not yet taken
a serious form, and only in some researches and reports have been limited the
review of banks and no comprehensive benchmark has been provided.
Accordingly, the authors of this study in another study used Corporate
Governance Principles for Banks that published by BCBS' (2015), Corporate
Governance Principles of OECD? (2015), and Corporate Governance
Guidelines for IFSB* (2006). And within the framework of systematic
thinking, they have developed a model for corporate governance in Iranian
banks. Since the analysis of the gap and evaluation of the current status of
corporate governance system indicators in the banks based on the presented
model is one of the necessary prerequisites for implementation, deployment,
and support of the system, the primary purpose of this study has been
investigated. In this regard, the following questions arise: to what extent does
the status of the banks of the country comply with the indicators of corporate
governance model? How is the relationship between the dimensions of the
corporate governance model?

This article is generally composed of five sections. After the introductory
chapter, the theoretical framework of the study is discussed. This section
covers corporate governance issues in banks, corporate governance modeling
in the framework of systematic thinking, corporate governance assessment in
banks, and a review of the research background. The research methodology
section summarizes the essential methods used in the research. In the fourth
section, considering the results of data analysis on the status of existing
corporate governance systematic indicators of banks will be analyzed the
relationship between the dimensions of inputs and the model process with its
goals and outcomes and banks' performance. Finally, a summary and
suggestions are provided

! Basel Committee on Banking Supervision
2 Organization for Economic Cooperation and Development
3 The Islamic Financial Services Board
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2 Theoretical Foundations and Research Background
Evaluating and ranking companies in different industries can be shown the
status of each company compared to its competitors and identify internal
strengths and weaknesses as well as opportunities of external companies
(Madani Mohammadi, 2006). Given the critical impact of the optimal
functioning of the banking industry on the economic growth and development
of the country, efficiency, effectiveness, health, and stability of the banking
system have always been considered by the central bank and other
stakeholders. Oztorul (2009) evaluated the performance of the five largest
Turkish banks basis on multiple financial and non-financial indicators by
Analytical Hierarchy Process (AHP) and TOPSIS analytical processes. The
results of his research indicate that in a competitive environment, both
financial and non-financial aspects of banks' performance should be taken into
account. In this regard, creating the necessary conditions for the qualitative
and quantitative improvement of the performance of banks in the shadow of a
healthy competitive environment can play a significant role in achieving their
goals (Wu, 2009), accordingly, evaluation and rating is considered as one of
the essential tools in indirect supervision on banks activities.

The banks are monitored and evaluated in various ways by central banks
or rating agencies to ensure the proper condition of the banks. Essential goals
of monitoring and assessing banks include accurate and continuous evaluation
of banks' financial health and performance, evaluation of banks' capacity to
safe-conduct, high-productivity operations, regularization of practical
activities to improve banks' status, etc.

Different criteria and methods are used to evaluate the function of banks.
But in most of them, the status and performance of banks are limited.
Extensive efforts have been made to achieve a set of quantitative and
qualitative criteria to assess the health and stability of banks and financial
institutions around the world.

One of the most important criterions that have been proposed by
international authorities in the field of health and banking stability over the
last two decades is corporate governance. Numerous standards and principles
regarding corporate governance have been published by international
organizations and institutions, including the OECD, BCBS, and the IFSB, etc.
Given that there is no single model of corporate governance that can work
well in all countries, therefore, each country, and even any entity must design
a model that meets its specific needs and goals (IFSB, 2006). Accordingly,
most states have developed and implemented corporate governance principles
and standards based on their internal and external environmental conditions.
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Implementation of these guidelines and policies in most countries is not
mandatory, and most of them are guidelines and recommendations, so boards
of directors voluntarily oblige themselves to establish and use well-known
corporate governance models and methods and adhere to their principles and
standards. They are assessing their status and performance of corporate
governance by paying the rating agencies and welcoming the dissemination
of its results to the public. The reason for this is declaring the beneficiaries,
their health, fitness and proper financial and operating conditions so that they
will be able to obtain the financial resources necessary in a tightly competitive
market easier and less expensive. On this basis, ratings can be considered as a
guarantee of the establishment and compliance with corporate governance
principles.

According to the review, there are no principles of corporate governance
for Iranian banks, and following the Central Bank, each bank has taken steps
in this regard according to its view about corporate governance. But due to the
lack of a comprehensive and unified model, no comprehensive assessment of
corporate governance has been conducted in banks.

2.1 Research Background
Here are some studies on the relationship between corporate governance and
performance of economics foundations:

Qhasemi Aliabadi and Nasiri Aghdam (2019), in their research based on a
survey of 22 bank managers and experts have proposed a model for measuring
corporate governance indices in the banking system and ranking banks. The
three main criteria of the model are based on the four principles of corporate
governance (responsibility, accountability, transparency, and fairness), and it
has 17 components and 153 indicators. To evaluate the performance of the
proposed model, the indices of each selected bank are calculated and, given
their importance, the size of the corporate governance index for each bank is
obtained. The bank's acquisition of a full 50% of the score has been cited as
indicative of many failures in implementing corporate governance.

Mahdavi Parsa and Nourahmadi (2018) in their research, rated Iranian
banks in terms of corporate governance based on the bank's upstream
documents, the content of these documents including the outlook, mission,
goals, ethical charter and fundamental values of the 36 banks and credit
institutions. Conventional and Islamic concepts have been analyzed by
content analysis method. According to the results, the level of attention to
corporate governance and its various concepts has been relatively low in the
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upstream documents of Iranian banks. It reflects the low-level focus of
bankers to corporate governance.

Taghavi and et al. (2013) examined the impact of banks' ownership
structure (as a measure of corporate governance) on banking stability indices
in 40 selected developing countries during the period 2000-2011. In this study,
panel data random effects method was used to test the hypothesis. The results
indicate that state-owned banks have a more significant effect on increasing
deferred claims on private and foreign ownership, but foreign ownership
performs better on bank profitability ratios than other types of ownership.

Rahimian et al. (2013) have empirically examined the impact of three
categories of corporate governance mechanisms (ownership structure, board
structure, and audit) on the performance of Iranian banks. Findings from a
survey of 78-year-old company data from 2006 to 2011 by the panel data
model and random effects indicate that corporate governance mechanisms are
generally effective on banks performance. Also, ownership percentage of
major shareholders has a positive and significant relationship with bank
performance. On the other hand, the results show that there is no meaningful
relationship between bank size and percentage of non-executive members of
bank.

Hassas Yeganeh and Salimi (2013) in their study have presented a model
for ranking corporate governance in listed companies. The final model was
extracted from the opinion of 19 experts by AHP and TOPSIS methods to
analyze the results. The model consists of four dimensions of ownership
effects, shareholder rights, transparency, and board effectiveness, and each of
these dimensions has 3 or 4 components and a total of 93 indicators.
According to the results of the study, the aspects of transparency, board
effectiveness, shareholder rights, and ownership effects had the highest impact
on corporate governance, respectively.

Hassas Yeganeh et al. (2009) measured the rank of sample member
companies by a questionnaire consisting of 25 criteria of corporate governance
in three categories: information transparency, board structure, and ownership
structure. According to the research results, there was no significant
relationship between corporate governance quality and firm performance.

Saghafi and Seif (2005) in their research have tested the relationship
between 68 financial ratios in terms of 7 essential factors in assessing banks
health and stability. These factors included capital adequacy, quality of assets,
and financial structure of banks, management stability, profitability, liquidity,
operation sensitivity to market risk and other critical criteria. According to the
results, these seven factors have been effective in assessing the health and
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stability of Iranian banks, but their rankings have differed with developed
countries.

In their study, Shah et al. (2015) compared the financial performance of
commercial banks in Pakistan over the period 2011-2014. In this study,
commercial banks were ranked based on the CAMEL model by bank size
indices, return on assets, and return on equity, spread ratio and dividend per
share. The findings of this study show that private banks perform better than
the government. Also, Aspal and Dhawan (2014) evaluated and ranked the
performance of Indian banks by the CAMELS index. They found that more
than half of the surveyed banks had poor financial performance.

Wang et al. (2012), in their study, examined the relationship between
corporate governance implementation in the banking sector and their
performance in US. This study utilizes Data Envelopment Analysis (DEA) to
integrate five Cumulative Rating Indexes (capital adequacy, asset quality,
management, profit, and liquidity) to evaluate the performance of the banking
system. In the study classified 68 companies. Besides, regression evaluation
approach was used to assess the impact of corporate governance on the
performance of banks and was evaluated the impact of corporate governance
indices (8 indices) on system performance (Cumulative index). The results of
this study show a two-way relationship between CAMELS model and
corporate governance indices. The results also show that corporate governance
is essential to improve the performance of the banking sector.

In a study, Ali et al. (2011) examined the performance of Pakistani banks
from the perspective of corporate governance and concluded that there was a
meaningful and positive relationship between economic growth, capital and
some indicators of corporate governance.

Art Durnev and E. Han Kim (2005) examined governance and
transparency of data across 27 countries and found that firms with higher
governance ratings and transparency were more likely to be considered in the
stock market.

Kohani (2013) in the study "Corporate Governance of Saudi Arabia from
a Legal Perspective," examined the legality of corporate governance in Saudi
Arabia. According to the results, Saudi Arabia's most significant achievement
in corporate governance has been Shari'a, and corporate governance in that
country is in line with internationally accepted corporate governance
principles.

Chapra & Ahmed (2002), in their research, examined the activities of
Islamic financial institutions and measured the most important aspects of
corporate governance from the perspective of different stakeholders. The
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study examines corporate governance issues at three levels of Legislators,
Islamic banks, and depositors of 30 countries. A survey of Legislators,
financial institutions, and depositors shows that corporate governance is
different in different countries and their share of compliance and performance
vary according to corporate governance principles.

2.2 The Model of Corporate Governance in the Framework of
Systematic Thinking

The subject of corporate governance has been studied in various disciplines,
and according to the relevant scientific context, different theoretical
frameworks have been proposed for its analysis. Agency Theory, transaction
costs, stewardship, and stakeholders are limited models of reality, and each
theory looks at the subject with a different lens and each view has its
limitations. For example, representation theory from a financial and economic
point of view, transaction cost theory from an economic point of view, legal
theory of stewardship, and stakeholder theory from a social point of view
examine corporate governance, but so far there are no theories that involve all
actors, their roles and relationships that cover different dimensions. Some
scholars have gone beyond systems theory as an appropriate analogy and have
used systems analysis techniques to comprehensively analyze corporate
governance processes (Tricker, 2015).

According to this notion, corporate governance as a system consists of
subsystems that interact with one another, interact with the corporate
governance system as an upstream system. Therefore, these subsystems affect
each other at the same time. Also, only if the components of each system are
considered as part of the whole and their role and function are examined in the
whole, their main characteristics will be understood (Babajani, quoted by
Ranjbar & Musharraf, 2012). Thus, the functioning of the corporate
governance system depends on the performance of its components and how
they interact.

To implement and establish a proper corporate governance system in banks
must be fully specified the structure, relationships, characteristics and
requirements of indicators, roles and relationships for the implementation of
the system. Also, all components of the corporate governance system are
appropriately positioned and selected according to their defined and selected
features. Finally, the inputs of the corporate governance system, within the
defined tasks, relationships, and processes, present their roles and functions
correctly. In such situation, corporate governance goals and outcomes can be
achieved, and perhaps because of the lack or failure of some elements or
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indicators of the corporate governance system is not achieved, the desired and
expected outcome.

The authors of this study, in addition to studying the theoretical
foundations of principles and standards and internal and external research,
have identified the dimensions, components, and indicators that influence
corporate governance and formulate and present a corporate governance
model for banks within the framework of systematic thinking. The model
described in Fig. (1) has four dimensions including environmental factors,
inputs, process and goals, and results, consisting 19 components and 153
indicators, which will then give an overview of the indicators related to each
dimension of the mentioned model.

Regulatory

Legal system Pillars Political system
m
Inputs Processes Goals and Results
G‘;"“‘"E [Roles and Procedures of the | . ili pecting the rights o
llars Governing Pillars T and

Executive
Roles Executive Responsibility
Management Observance of :
Pillars Management Practices Shariah rules
Stakeholder roles and Observe justice and Performance and
Stakeholders practices Fairness. Effectiveness

J ]
[Plllmilg ][ Performance ] [ Centrol ]
Feedback 4 Feedback
Cultural system Economic system

Figure 1. Corporate Governance Model in Banks. Source: Research Findings.

2.2.1 Environmental Dimensions of Corporate Governance Model in
Banks

Corporate governance system is affected by internal and external factors and
variables. The environmental factors of the corporate governance system,
including political, cultural, and economic indirectly influence the
establishment and functioning of banks' corporate governance systems
through their interactions with each other. In the model considered in this
study, environmental factors, including five components of the cultural, legal,



Investigating the Relationship between Corporate Governance Model ... 453

political, economic and regulatory elements, have 22 indicators in total which
are listed in Table (1). Since environmental factors are outside the control of
banks and have the same effect on them, this study excludes the study of these
indicators.

Table 1
Components and Indicators of Environmental Dimension, The Final Model
of Corporate Governance in Iranian banks
Components Indicators
Cultural system 1- Ethical values 2- Law and regulations 3- Honesty &
Transparency 4- Responsibility & Accountability 5-
Developing and publishing the Code of Ethics and Code of
Professional Conduct in the Bank 6- Partnership,
Cooperation, and Collective Agreement
Legal system 1- Comprehensive corporate governance guidelines for banks
2- Corporate governance requirements are applicable for all
banks 3- Modification of corporate governance laws and
regulations 4- Considering the interests of other stakeholders
in the legal requirements 5- Uniform regulatory law on all

banks

Political system 1- Democracy and the observance of social freedom 2-
Political relations worldwide and internationally

Economic system 1- Financing system of the country's economic sectors 2-

Efficiency of the country's capital market 3- Role and
position of the government in the economy 4- Functioning of
the banking system in the economy

Regulatory pillars 1- Central Bank of Iran 2- The Audit Organization 3- Central
Bank Independence from Government 4- Evaluate Corporate
Governance in Banks and Fully Supervise the
Implementation of Corporate Governance Policy5- Their
competence and determination of management failures,
policies and the need for improvement

Source: Research Findings.

2.2.2 Dimensions of Inputs of Corporate Governance Model in Banks
Model inputs as inputs of the corporate governance system include structural
components and their associated features. Structural components include
boards of directors, executive management, and stakeholders (The authors of
this study, 2019). In the corporate governance literature, these three
components are referred to as the corporate governance charter or triangle
(Hassanzadeh and Mohammad Alizadeh, 2011). In this study, the status of the
three components of this dimension is examined, including 60 indices in the
form of 11 leading indices as described in Table (2).
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Table 2

Components and Indicators of Dimensions of input of Corporate
Governance Final Model in Banks

Components

1-
Governing
Pillars

2- Executive
Management
Pillars

Main Indicators Index description

1-Board of
Directors

2-Head of the
Board
Directors

1- Separating Governing Bodies from Executive Bodies
2- Dual Board of Directors 3- Appropriate Composition
of Board Members in Knowledge and Experience 4-
Non-Duty and Independence of Most Board Members 5-
Appropriate Number of Board Members 6- Selecting
Board Members for assigned Periods 7- Having and
maintaining the necessary qualifications for membership
of the board directors. 8- Non-conflict of interest and
independence of the vote. 9. Effective communication of
the board directors.

1- Separating the position of the Chairman from the CEO
2- Independence and Non-Duty 3- Having the necessary
attributes, abilities, and qualifications

3-Audit
chairman
Committees

4-CEO

5-Senior
Management

1- Establishing an Independent Audit Committee 2-
Independent and Non-Duty of the Committee Audit
Chairman 3- Appropriate Number of Audit Committee
Members 4- Sufficient Experience and Knowledge of Audit
Committee Members 5- Establishing an Independent Risk
Committee 6- Independence and Non-Executive of
Committee Members Risk 7- Independent and non-
performing of Risk Committee 8- Effective communication
of Risk Committee with Audit Committee 9- Sufficient
experience and knowledge of Risk Committee members 10-
Establishment of Independent Committee 11- Selecting
members of Committee 12- Establishing Service
Compensation Committee 13- Relationship of Effective
Service Compensation Committee with Audit Committee
14- Establish a Management Candidates Committee
1-Supervised and Accountable by the Board Directors
and Accountable 2- Bank's Executive Board 3- Required
Qualification and Competence 4- Appointment and
Dismissal by the Bank Board of Directors

1- Formation of the Senior Management including the
CEO, Vice-President, and Deputy Managers 2- Duty and
full time in the Bank 3- Management structure for
delegation of duties 4- Holding and maintaining the
necessary qualifications
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6-Chief Risk
Officer

1- Appointment and dismissal by Board of Directors or
Risk Committee 2- Overall authority and responsibility
regarding Risk Management Department 3- Ensuring
independence, credibility, adequate resources 4-
Position, seniority, credibility and necessary skills 5 -
Independent and separate from other bank executive
departments

7- Risk
Management
Unit

8- Chief
Executive of
Implementation

9- Compliance
Management

10- Internal
Audit

3- Stakeholders

1- Establishing Risk Management Unit independently of
other departments 2- Having with sufficient structure,
independence, resources and access to the board 3- Having
a sufficiently skilled human resource 4- Having secure
communication at all organizational levels

1- Appointment and dismissal by Board of Directors 2- Full
responsibility of managing the Implementation Unit and
having the necessary resources 3- Having the skills needed
to oversee the activities of the Implementing Unit 4-
Independence and appropriate job position

1 - Establishing a Compliance Management Unit
independent of other departments 2- Having Independence,
Appropriate Organizational Position, Sufficient Credit and
Financial Resources 3- Having a direct relationship with the
Executive Board and the Implementation Committee

1- Establishing Internal Audit Management Unit
independently 2- Having sufficient background, knowledge
and skills of Internal Audit Unit staff 3- Appointment and
dismissal of Head of Internal Audit Unit by the Audit Board
or Audit Committee 4- Direct communication with the
Management Board and Audit Committee 5- Responsibility
of the Board of Directors and the first layer of reporting to it
6- Having independence, proper organizational position,
sufficient credit and financial resources 7- Full and
unconditional access to all information

1- Bank depositors as bank beneficiaries 2- Employees
and managers as bank beneficiaries 3- Society and
Government as bank beneficiaries

Source: Research Findings.

2.3.3 Process dimensions of Corporate Governance Model in Banks

The processes of corporate governance in banks include the roles and
functions of its components. It should be noted that merely by defining the
structure and characteristics of each of the components and relationships
between the components of the corporate governance system, it will not be
possible to achieve its goals and outcomes, and it is necessary to fully integrate
all the components of the corporate governance system, the roles, and
functions assigned to them. The indices related to the dimension of model
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processes were qualitative and analyzed in 56 indices in the form of 4
components. The list of these indicators is listed in Table (3).

Table 3

Components and Indicators of Process Dimensions of Corporate
Governance, Final Model in Banks

Components

Index Description

1- Roles and Procedures of
board

1 - Establish appropriate governance framework in subsidiaries and
monitor the effectiveness of its procedures 2) Determine strategic
strategies and objectives and monitor their implementation and ensure
proper board decision making 3) Appoint senior management, senior
executives, supervisors. And their accountability 4- Periodically review
the structure, size, composition, and competence of the Board and
establish and supervise the appropriate organizational structure of the
Bank 5. Promote a culture of professional and ethical values and a culture
of risk-taking 6-Adopt policies and oversee the implementation of
compliance and interior control requirements of Bank and implementing
And Managing the Compliance and Assurance Management Unit to
Adhere to the Rules and Regulations 7. Adherence to and Ensure
Adherence to Shari'a Laws and Operations and Contracts of Bank 8.
Safeguarding, Loyalty and Alignment and Care of the Long-Term
Benefits of Banks and Stakeholders of IT Governance According to the
COBIT, ITIL and ... Standards to Transparent Banking Activities 10-
Implementing and Supervising Risk Management 11-Establishing and
Supervising the Employee Services Compensation and Rewarding
System for Long-Term Banking Managers and Senior Managers 12-
Management of board candidates and assurance of senior management
succession and assurance

2- Roles and Procedures of
Chairman

1- Responsibility for the Governance, Function, and Effectiveness of the
Board of Directors 2- Managing Board Meetings and Organizing
Minutes 3. Forming and chairing the Bank General Meetings, Inviting
Shareholders to the Annual General Meeting of the Bank, Extraordinary
General Meeting

3-  Functions of Risk

Committee

1-Appointment and dismissal of the senior risk manager in coordination with
the Board of Directors 2-Reporting of the status of strategy and culture of risk-
taking and consulting to the Board of Directors in promoting risk-taking
approach and culture

4-Role and Procedures of
the Audit Committee

.1. Determining Internal Audit Policy, Accounting, and Financial
Reporting Procedures 2. Supervising the Financial and Health Reporting
Process of Financial Statements and Internal Audit of the Bank 3.
Receiving Important Audit Reports and Assuring Senior Management
Corrections 4. Overseeing On the competence, independence, and
performance of the Independent Auditor and Internal Auditors of the
Bank and the proposal for the appointment, dismissal, assignment of the
rights and benefits of the external and internal auditors to the Board of
Directors or the General Assembly

5- Roles and Procedures of
the Implementation
Committee

1- Ensuring that appropriate measures are taken to make the best decision
and comply with internal laws and regulations and guidelines.
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Components

Index Description

6- Roles and Procedures of
the Compensation
Committee

1- Overseeing the Implementation of the Compensation System for the Bank
as a whole 2- Approving the rights and benefits of senior executives including
Chief Executive Officer, Chief Risk Officer and Chief Auditor with the Board
of Directors

7- Roles and Procedures of
the Management
Nominations Committee

1- Proposing to the Board of Directors the Characteristics and
Composition of Board Members and Senior Managers 2- Ensuring the
Impartiality and Independence of Board Members for Their Appropriate
Selection 3- Monitoring Board Replacement, Identifying and Introducing
Board Candidates and Ensure Formal and Transparent Board Election
Process

8- Roles and Procedures of
Senior Management

1- Governing, managing the Bank's executive departments and
overseeing all their current activities within the framework of the Board's
rules, regulations and strategies 2- Establishing the necessary
management structure to improve accountability and transparency across
the bank 3. Establishing specialized committees Board 4- Periodic and
regular report of bank's strategies and financial performance to the board
and preparation and presentation of information requested by the board
and information on important events and events in the bank's current and
operational affairs 5-Delegating staff and guiding them in executing good
corporate governance

9- Role and procedures of
senior risk management

1-Continuous improvement of the system, processes, and
policies of risk management 2-Monitoring the performance and
assurance of the risk management efficiency in the bank 3-
Consultation with the administration in risk management

10- Functions of Risk

Management Unit

1- Disclosure of Risk Statement and Risk Management Strategies 2 -
Monitoring and Control of Bank Risk Framework and Risk
Accountability 3 - Risk Reporting at Individual and Total Bank Levels 4
- Implementing Approved Risk Management Framework including Risk
Culture and Risk Management 5-Timely Report Resources at risk.

11- Role and procedures of
the Chief Compliance
Officer

1- Overall responsibility for coordinating the identification and risk
management of non-compliance at all levels of the Bank 2- Ensuring
consistent and consistent monitoring of the Bank's rules and regulations

12 -Roles and Procedures
of the Compliance
Management Unit

1- Evaluate compliance requirements and report to Board of Directors
and assure compliance with the requirements, rules, regulations,
standards, and policies adopted at all levels of the Bank 2- Guidance and
accountability to staff regarding compliance

13-The Role and
Procedures of the Internal
Audit Unit

1- Assist the Board of Directors and Senior Management in Improving
the Effective Governance and Credit Governance Processes 2- The
Periodic Evaluation of the General Framework of Risk Management and
the Effectiveness of Risk Management and Reporting And sovereign
processes

14- Role and Procedures of
Shareholders

1- Validating the decisions of the general assemblies by a half majority
+ one vote present at the meeting 2- Electing members of the board with
a relative majority 3- Number of votes per sharcholder equal to the
number of shares multiplied by the number of members elected and the
possibility of allocating these votes between A candidate or division
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Components Index Description
1- The mission of auditing the accounts and commenting on the accuracy and
fairness of the statement of financial position and the performance statement
15- The Role and andthe profitand loss account and balance sheet prepared by the management
Procedures of the Forensic  for presentation at the meeting 2- The mission of informing the shareholders
Inspector and in the event of litigation when viewing specific cases 3 - Legal oversight
specific oversight missions, including those related to the management of
collateral stocks.
16. The Role and 1. Reviewing and commenting on the accuracy of the Bank's financial
Procedures of the statements for compliance with the requirements of Iranian Accounting
Independent Auditor Standards and Related Regulations and Regulations

Source: Research Findings.

2.3.4 Dimensions of Goals and Results of Corporate Governance Model
in Banks

It is not merely a matter of achieving a corporate governance system. Instead,
it is a tool for demonstrating business integrity and building confidence in
market. Especially for companies that need access to capital for long-term
investment. The primary function of the corporate governance system is to
protect the interests of the stakeholders. At the macro level, economic
efficiency, sustained growth, and financial stability are essential effects of
establishing a corporate governance system through the right incentives for
shareholders, board members and executives as well as financial
intermediaries and service providers to exercise their role and control
frameworks (OECD, 2015).

Within the framework of systematic thinking, the output part of the
corporate governance system is the dimension of its goals and outcomes.
Many corporate governance reviews and evaluations have focused on the
status of some of these outputs, regardless of the structural and process sectors.
It should be noted that the stability and sustainability of the corporate
governance system and its outcomes require attention to all its dimensions. In
this research, the status quo in terms of goals and outcomes of the model
including 15 indicators in the form of 7 components that are evaluated as
described in Table (4).
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Table 4

Components and Indicators, Dimensions of Goals and Results of Corporate
Governance of Final Model in banks

Components

Description Indicators

1- Accountability

1. Accountability of the Board Directors and Senior
Management to Shareholders and Other Bank Stakeholders

2- Transparency and

disclosure

1- Financial, non-financial and bank operations information and
reports 2- Corporate governance framework and policy 3- Ownership
and capital structure and voting of institutional and major shareholders
4- Bank organizational structure and board, charter of committees and
their performance, Selection and Qualification, Background and
Composition of Board Members 5- Policy, Characteristics and
Functions of the Board of Directors and Remuneration Services and
Senior Managers 6- Risk Statement and Predictable Factors and
Resources at Risk 8. Stakeholders' access to adequate information
(Regular and timely)

3- Observance of the Shari'a
Laws and Rules

1. Observance of the Shari'a Laws and Rules in All
Banking Processes, Services and Products

4- Respect for fairness and 1. Equal treatment of all stakeholders, especially
justice shareholders, both micro and major.
1. Equal treatment of all stakeholders, especially

5- Respect for the rights of the

shareholders, both micro and major, 2- Ability to defend

kehol L2 o .
stakeholders the beneficiaries if their rights are violated

1. Identify the tasks of each component in the corporate
governance system and perform these tasks correctly

6- Responsibility

7- Efficiency and
Effectiveness

Source: Research Findings.

1- Improvement of bank financial ratios

3 Research methodology

The present study is descriptive in terms of purpose-based segmentation.
Since the results of this study can be used in practice, it is an applied research
and is qualitative and quantitative research in terms of the data type. This
research was done with Mixed Research.

In this research, first, the status of the corporate governance system and its
various dimensions (indicators of the aspects of the input and the process of a
corporate governance model and their detailed results and performance) have
been studied in Iranian banks. Since all the inputs and process dimensions are
qualitative and the goals and outputs are both quantitative and qualitative,
therefore, a mixed approach is used to evaluate the model indices. Based on
this approach, data collection and analysis for each quantitative and qualitative
indices is performed independently. However, in the interpretation and
conclusion phase, the results of both quantitative and qualitative approaches
are considered together. Accordingly, data on qualitative indicators were
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collected through observation and feedback from senior executives and
experts working in the banking sector, and quantitative data were used
financial statements published by banks and Codal site.

To collect data on qualitative indicators, a checklist consisting of 177
questions was provided and sent to 72 senior executives and experts working
in the banking sector who are fully aware of the status of the bank's processes
and structures. Finally, 66 completed checklists were received; for analyzing
the collected data, the response to each of the indices was set to zero and one
based on the status of each index and the amount of each bank's total indices
per dimension and model calculated and expressed as a percentage. In this
research, to evaluate the performance of banks in terms of the efficiency and
effectiveness component related to the goals and outcomes of the corporate
governance model, the relevant financial ratios that have quantitative nature
must be calculated.

Different models have been proposed, considering the multiplicity of
financial ratios used to evaluate banks' efficiency and effectiveness. One of
the most well-known ratios in the banking industry is the CAMEL Ratios
Collection, which was recommended in 1988 by the National Bureau of Credit
Supervision of the United States of America (NCUA) and approved by BCBS.
The World Bank, the US Central Bank, credit analysts of banks, and most
rating agencies use this index to measure the activity of banks and financial
institutions. In most of the internal and external studies, CAMELS model
indices have been used to evaluate the efficiency and effectiveness of banks'
performance. In this model, the critical elements of a bank's financial
condition that affect in credit value are examined in five areas: Capital
adequacy (C), Asset quality (A), Management Capability (M), Earnings (E)
and Liquidity (L).

In this study, to evaluate the status of the quantitative component of
efficiency and effectiveness have been using the above-mentioned model
indices. These indices were categorized into five areas, including capital
adequacy, asset quality, management, earnings and liquidity, as described in
Table 5 in the form of an accepted and common CAMEL model, and by
referring to the Banks site, Codal site. The audited financial statements of the
year 2016 and the performance data published by the banks, the required data
and the values of the indices were calculated and extracted.

It is worth noting that given the multiplicity of disagreements as well as
the uncertainties in calculating market risk sensitivity index in the CAMEL
model, this study did not consider this index.
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Table 5

Performance and Effectiveness Component Indicators Related to Objectives

and Model Results in the Camel Model

Index Financial Ratio Index Financial Ratio
Capital Adequacy .
: Total Earnings
Capital (C) ratio
Return —on  Assets Cost to Income ratio
(ROA) ratio
Impaired loans to . .
total loans . Return on Equity (ROE) ratio
Debt-to-Equity (D/E) LAmings ~Aqministrative and personnel
ratio (E) costs to total debt ratio
Asset Quality (A)  Assets-to-Equity ratio The interest on deposits is the
Fixed Assets to Total income of the facility
Assets
Return on Equity
(ROE) ratio
Deposit per employee Loan(gross) to Deposit
Denosits per branch L Liquid Assets to Total Assets
Management p p Liquidity (Liquid Asset ratio)
Capability (M) L)

Profit per employee

Net profit per branch

Source: Research Findings.

In this study, we use Simple Additive Weighting (SAW) to summarize the
results of evaluating the status of CAMEL model indicators which show the
efficiency and effectiveness of banks' performance. In the light of the
explanations given in the preceding section on the CAMEL model, the
following is a summary of the simple summing method. The simple weighted
sum method is one of the most straightforward multi-criteria decisions making
(MADM) methods and is done in 5 steps as follows:

Step 1- At this stage, the decision matrix or table is formed.

Step 2 At this point, the matrix table is formed by following normalized

relationships and the normalized table.

For earnings-related indicators:
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rij = Xgr}itx i=1 (1)
i
Xirjriin
i =%, i=1 2

Step 3- By multiplying the normalized decision matrix using the weight
vector of the indices obtained the weighted normalized decision matrix.

Step 4- By summing the weighted normalized decision matrix column,
each of the options becomes desirable.

Step 5 - Options are ranked by the utility. Steps 3, 4 and 5 can be illustrated
in the following equation (Azar and Rajabzadeh, 2008).

Z;;l Wj:lxij +
2;1 Wi

According to the simple weighted sum method, the importance of each
option is calculated, and the obtained maximum value is chosen as the best
option. The weight of these indicators in different countries may vary
depending on their conditions and characteristics. In this study, according to
the study of Saghafi and Seif (2005), capital adequacy index weight is 71.52%,
asset quality is 73.48%, manageability is 73.48%, earnings are 69.54%, and
liquidity is 70.45%.

In the second part of this research, in order to evaluate the correlations
between the components of the corporate governance system (inputs, process,
goals, outcomes and model performance), first, by Kolmogorov-Smirnov test,
the normality of the data distribution is determined and then by parametric
statistical methods examined the relationship between model components.
According to the results of this test, to examine the correlation, if the data are
normally distributed, we use a parametric test (Pearson test). Otherwise, we
use nonparametric test (Spearman test). Therefore, descriptive statistical
methods are used to describe the research variables. Then, the correlation
coefficient between the model components was analyzed by SPSS software,
and data normality was analyzed by Kolmogorov-Smirnov test.

A* = Ai+MaXi (3)

4 Data Analysis and Results

The data analysis and research results are presented in two parts. In the first
part examined the degree of compliance of the status of Iranian banks with the
corporate governance model and formulated their performance. In the second
part, the relationship between the components of the corporate governance
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model in the banks, including banks' inputs, processes, goals, results, and
performance are discussed. The results of the research are presented below:

4.1 Results of the Compliance Rate of the Status of Iranian Banks
with the Indicators of Corporate Governance Model

As mentioned, the corporate governance system model, like any other system,
consists of three dimensions of inputs, processes, and outputs, including goals,
outcomes, and performance of banks. According to the objectives of the
present study, to investigate the degree of compliance of the status of banks
with the corporate governance model, all indicators related to the dimensions
of inputs and process have been evaluated by qualitative indicators (based on
the answers, 0 and 1 in the questionnaire). It should be noted that the input
dimension has 3 components and 60 indicators, the process dimension has 7
components and 56 indicators, and the goals and results dimension has 7
components and 15 indicators. Also, in order to improve the quality of
evaluation and taking into account different aspects of the status of banks, the
goals and outcomes of the model (including goals and outcomes including
accountability, transparency, and disclosure, observance of Shari'a laws,
fairness, accountability, responsibility). Efficiency and effectiveness were
also assessed through two groups of qualitative indicators (130 indices) and
quantitative indices (18 indices in the form of banks' financial ratios for
assessing efficiency and effectiveness). The model's qualitative indices were
collected by the percentage method, and quantitative indices were obtained
through the CAMEL model indices. As mentioned earlier, since
environmental indicators are outside the control of banks, the environmental
factors indices are not considered in this study. The results of the overall data
analysis are presented in Table 7.

Table 6
Rate of Compliance of State banks with Corporate Governance Model
Indicators (in %)

Type of banks Dimensions of Dimensions of Dimensions of whole

inputs the process goals and dimension
outcomes
Private 53.1 59.9 44.0 53.7
Sate 37.8 37.9 25.7 355
Private-state 45.5 52.7 57.1 50.4
Total banks 47.4 52.3 40.5 47.8

Source: Research Findings.



464 Money and Economy, Vol. 13, No. 4, Fall 2018

According to Table 6, the results of the qualitative data analysis about the
corporate governance model in the banks are studied as follows:

The current situation of the banks in the country covers about 47.8% of the
indicators of corporate governance model, but there is a significant gap about
52.2% from full compliance with the model indicators.

— In the current situation of the banks are covered about 47.4% of the
dimension indicators of inputs, 52.3% of process dimension indicators,
and 40.5% of the dimension indicators of goals and results. The highest
degree of conformity was related to process dimension indices and after
that indices dimension of input had higher coverage percentage.

— To compare the situation of state-owned, private-state-owned banks, the
results also show that state-owned banks have 35.5%, private banks 53.7%
and private-state owned banks 50.4% of the model indicators. Private
Banks have a relatively favorable position compared to the two groups
mentioned above, with public-private and state-owned banks ranked next.

Then, to evaluate the quantitative components of efficiency and
effectiveness of the banks under study, by CAMEL's indices, quantitative data
on 18 indices were collected and analyzed in 5 groups. The results of the
analysis of these data in the banks studied are listed in Table 7. According to
this:

Table 7
Evaluation of existing Situation of Banks' efficiency and Effectiveness by
CAMEL Model Indicators

Bank Type C A M E L Total
Indicators
Score by
SAW

Private 0.7741 0.1687 0.3371 0.2016 0.4064 135.18

State 0.1957 -0.0028 0.0436 0.0078 0.0414  20.45

Private- 0.2230 0.0206 0.0788 0.0992 0.1922  43.69

state
Source: Research Findings.

As the results of Table 7 show, private banks have the highest score in
terms of efficiency and effectiveness, and the state-owned banks have the
lowest score. It can be attributed to the high cost of workforce and fixed assets
relative to the volume of absorbed deposits, concessional facilities, and so on.
State-owned banks are also in third place, reflecting their lower performance
than the other two groups of banks.
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Overall, the results of the review of the status of banks in the corporate
governance system show that private banks have higher ratings and inputs in
terms of inputs, processes, and performance, and private-state owned banks
have higher scores in terms of goals and outcomes of corporate governance
model.

4.2 Examining the Relationship between the Components of
Corporate Governance and the Performance of Banks

To investigate the correlation between the components of the corporate
governance system, first, the distribution of observations is examined. The
results of the normality test (Kolmogorov -Smirnoff test) are presented in
Table 8:

Table 8
Kolmogorov -Smirnov Test Results
Component of system statistic probability test result
Inputs 0.152 0.112 distribution of
observations are normal
process 0.111 0.2 distribution of
observations are normal
Inputs and Process 0.077 0.2 distribution of
observations are normal
Aims and results 0.132 0.2 distribution of
observations are normal
The efficiency and 0.101 0.2 distribution of
effectiveness of the observations are normal
performance

Source: Research Findings.

The results of the Kolmogorov-Smirnov test show that the variables have
a normal distribution and the Pearson correlation test is used for this test. The
results of the Pearson correlation test are presented in Table 9:
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Table 9
The results of investigating the relationship between the components of the
corporate governance system

System Components Dimension  of Process Dimension Inputs and Process
Inputs Dimensions

goals and results  0.501 0.601 0. 589

dimension

Efficacy and 0.571 0.542 0. 588

effectiveness

Source: Research Findings.

Based on the results of SPSS software, the dimensions of system inputs
and process are positively and significantly associated with goals and
outcomes as well as efficiency and effectiveness. The results show that the
input dimension is more correlated with bank performance and the process
dimension with the goals and outcomes of the corporate governance model.
In sum, based on the results, it can be said that the inputs and processes of the
corporate governance system are related to the goals and outcomes of this
model as well as to the efficiency and effectiveness of banks and that these
dimensions will have a positive impact on the goals, results, and performance.
It is necessary to explain the relationships between variables at a 99%
confidence level.

5 Summary and Suggestions

In this research, the status of corporate governance model indicators and the
degree of compliance of banks with them have been evaluated by a mixed
approach. To this end, the model developed in the framework of systematic
general thinking and corporate governance principles for banks, published by
BCBS (2015), Corporate Governance Principles of OECD (2015) and
Corporate Governance Guidelines of IFSB (2006). The examined indicators
of corporate governance model in this study include three dimensions: inputs,
processes, and outputs.

Based on the results of the survey of corporate governance model
indicators by a simple summing scorecard method, there is a significant gap
between the current status of banks in the country and model indicators.
Private Banks had the highest percentages, and state banks had the lowest
percentages. The highest degree of conformity was related to process
dimension indices. In summary, as mentioned, in most banks, corporate
governance indices are limited and scattered, and the results are significantly
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different from the desired goals and outcomes, and serious steps must be taken

to establish the corporate governance system ultimately.

Also, in analyzing the efficiency and effectiveness component of the model
under study, the performance of banks was categorized in the framework of
CAMEL's indices and the form of 5 criteria. The results show that in this group
of indicators, private banks have the highest score, and state banks have the
lowest score. Given the status quo of the total of quantitative and qualitative
indicators, the corporate governance model in private banks is relatively
higher than in private-state owned -owned banks and state banks. In this study,
the relationship between components of corporate governance system also
showed a positive correlation with the coefficient of 0.58 at 99% confidence
level. Accordingly, it can be concluded that improving the status of input and
process indicators of corporate governance model, achievement of goals and
results will improve the efficiency and effectiveness of banks. Accordingly, it
can be said that private banks are more in line with inputs and processes in
terms of model indicators and consequently, in terms of goals, results, and
performance. They are in better position than private-state and state-owned
banks. Also, the correlation between the components of corporate governance
model and the performance of banks can be considered as a confirmation of
the model developed in the framework of systematic thinking.

Here are some suggestions:

— To improve the performance and achieve the expected goals and results
of corporate governance in banks, appropriate structure according to the
proposed model is defined and created, the relationships between system
components and their properties are determined.

— To assess the corporate governance status of banks by their stakeholders,
the methodology of this study can be used because of its
comprehensiveness.

— To implement an efficient corporate governance system in banks, all the
proposed model indicators should be taken into consideration
comprehensively by banks.

— To improve corporate governance in banks according to the proposed
method, assessing of the current status of indicators of corporate
governance in the banks must be done by central bank and banks'
performance on this issue should be periodically determined and be
notified.
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In many economies, commodity price volatility is one of the sources of signaling to
market players. Different experiences of price shocks have led economists to reconsider
price shocks. Considering the effects of monetary policy on the inflation rate, the present
study investigates the impact of monetary policy shock on the price of storable food
commodities. In this regard, data for 2006: 01 to 2016:12 for Iran was investigated. The
results show that a one percent increase in money supply and the interest rate on deposits
increases food prices in the long-term by 0.18 percent and 0.82 percent, respectively.
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1 Introduction

The most important goals of macroeconomic policies in general and monetary
policies, in particular, are price stability, economic growth, and favorable
employment level. Following a monetary system based on monetary wholes
control, in Iran, it is tried to provide the cash needed for the manufacturing
and investment sectors and avoid monetary expansion disproportionate to
liquidity and inflation targets set out in the expansion plans (Central Bank of
the Islamic Republic of Iran).

A review of central bank goals shows the special attention of monetary
policymaker to inflation so that recently control of inflation has become a top
priority of the central bank. In this context, the IMF, also by recommending
inflation targeting, emphasizes that expansionary monetary policy in
economies in which food and energy share in the consumption basket is more
will have a stronger impact on inflation (IMF, 2011; Siami-Namini et al.,
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2017). Rising food prices will directly affect the cost of living. The importance
of this impact on the poor and low-income households’ doubles because food
is a significant part of their income. In this context, the monetary policymaker
should monitor the effects of its policies on food prices and adopt policies to
minimize the burden of social and economic costs. Review of internal studies
show that there has been no study in this area, so this study seeks to investigate
the effect of monetary policy shocks on food prices (using the model
Szilagyiova (2014) used in her doctoral dissertation on the British economy).
The structure of the paper is as follows: in the second part, the theoretical
foundation and research background are discussed in two subsections. Then,
in the third and fourth sections, the research method and findings are
presented. Finally, policy conclusions and policy recommendations are
presented in the final section.

2 Theoretical Foundations and Research Background

The present section examines past studies and the progress of the issue in two
parts of the theoretical foundation and research background. In this regard, the
first part presents the theoretical foundations related to the theory of pricing
of the storable and non-storable goods, and the second part presents the
mutation theory; then, the research background is presented.

2.1 Theoretical Foundations

2.1.1 Theory of Determining the Price of Storable and Non-Storable
Goods
In economics, the term "commodity" is a general term that can refer to various
products. In this context, they may differ in terms of production, extraction,
use of inputs, and storage capacity, which requires the application of
appropriate theories based on the behavior of different goods (Szilagyiova,
2014). Nissanke (2010) divides goods into two groups of storable and non-
storable. In this context, he refers to non-storable goods as a small group of
products such as electricity and applies to storable commodities as goods such
as oil, food, and metals. Turnovsky (1983) recognizes the distinction between
storable and non-storable commodities in that storable products can be
purchased at the final price and stored until the expiration of the futures
contract.

The criterion of Chevallier & Ielpo (2013) is for the classification of
storable goods based on flexibility. In this framework, he divides the storable
goods into two categories: Group 1: Storable goods such as gold and silver
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whose stock fluctuates are slight; Group II: Storable goods such as agricultural
goods and oil products which may not be immediately convertible and
available. Besides, Pindyck (2001) highlights the role of innovation in the
markets for storable commodities such as oil and food commodities and states
that innovation reduces finished prices.

Emmons & Yeager (2002) knows the price of futures contracts as a
measure of the distinction between storable and non-storable goods. He states
that the price of futures contracts is not usually significantly different from the
spot price and represents the sum of the spot price and shipping cost; whereas,
in the case of non-storable goods, it is substantially different from the spot
price and considered it to be due to unexpected changes in supply and demand.

The prediction hypothesis examines the relationship between future price
changes and monetary policy. The emphasis of the prediction hypothesis is
based on the prediction accuracy of future prices. If the prediction is more
likely to be accurate, this will help in understanding the future price
movements and will, therefore, send a valid and earlier signal about expected
inflation (Yang et al., 2001). In this context, food prices can be predicted
according to monetary and currency policies, as well as control policies
directly through agricultural-specific policies (such as pricing of agricultural
products, guaranteed purchases and subsidies) or indirectly (such as upstream
policy on essential goods) and to be a tool in the hands of policy-maker to
control inflation (Gospodinov, 2018).

2.1.2 Overshooting Theory

The famous overshooting theory was first presented by Dornbusch (1976) as
an explanation for exchange rate fluctuations. He showed that foreign
exchange jumps occur when spot prices respond too much to unexpected
changes in the money supply, and thus exceed its long-term equilibrium value
and, in other words, jump. After each initial jump, the exchange rate should
return to its long-term equilibrium. Subsequently, Frankel (1986) based his
argument on the assumption that monetary policy has a significant effect on
real commodity prices. Increasing inflation leads to the transfer of money to
the commodity market. Therefore, increasing demand for goods combined
with rising inflation expectations will lead to lower commodity prices. As he
further explains, the rise in the nominal interest rate due to rising inflation will
lead to the exit of the commodity market. Frankel (1986) directly applied the
overshooting model presented by Dornbusch (1976) through the simple
substitution of foreign exchange prices for agricultural commodities. Frankel's
(1986) model assumption on overshooting is that a tight monetary policy
(which can be seen as a long-run supply decline) results in a decrease in
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commodity prices; in the short run, however, there is no price change under
this condition.! The Arbitrage condition (which is a certain assumption of the
Frankel model) is held for storable goods, meaning that interest rates gain
cannot exceed the expected rate of increase in the price of goods and the cost
of their storage. The price of the commodity is expected to jump to achieve
more capital gains (which is sufficient to offset higher interest rates). Bogton
and Branson (1988) extended Frankel's (1986) original model to the
relationship between raw material prices and product prices. In this context,
they incorporate the theoretical relationship between raw material prices and
product prices with the role of expectations in price changes due to monetary
policy changes. They assumed that in the case of unexpected monetary
decisions, the price of raw materials would jump, and this jump would shift to
the price of the product as well (Szilagyiova, 2014).
Frankel's (1986) model is as follows:

m —aPm —(1-a)Pc =gy — i (1)

In equation (1), Pn Denotes commodity price; P. raw material price; m:
logarithm of nominal money; & : product share in consumer price inflation,
y: real output, and i: official nominal interest rate which applies to the
relationship between inflation of expected commodity prices and interest rate.
Thus, i=P.+b, where b represents net storage costs and real gain of storage of
raw material for end-use. Based on relation (1), graph (1) is plotted, where S
represents the money market equilibrium.

! Because it is assumed that the price of goods in the short run is constant. The decline in money
supply will lead to an increase in interest rates.
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Figure 1. Commodity Prices and Production Prices. Source: Szilagyiova (2014)

Graph (1) shows the relationship between raw material prices and product
prices that are reversed. In equilibrium and at the point E , it is expected that

the price of raw materials will remain at the current level, and the interest rate
will be equal to the actual earnings of the storage of raw material for end-use.
In this context, the question arises: What is the reaction of commodity and raw
material prices to monetary shocks? In response to the question, Bogton and
Branson (1988) state that commodity prices are gradually adjusted, but raw
material prices are rapidly adjusted with new information about future
inflation expectations. Therefore, in the short term, because of the higher rate
of adjustment of the price of raw materials, the cost of products will increase
temporarily. The rise in raw material prices, until they are considered a jump,
can be explained by assumption of the (money supply change) model and
short-term official interest rate fluctuation. Keynes (1930) named this market
condition as the Gibson paradox because classical economics theory assumed
that the nature or complete equilibrium of the market for interest rates were
constant over time. If this were true, then upward changes in market rates
would generally create a gap between the natural rate and the market, causing
a decreasing gap between desirable savings and investment rates.

Similarly, downward changes in market interest rates will lead to
inflationary pressures (Sargent, 1973). The truth is that this theory does not
match the pattern inherent in the Gibson paradox. Keynes (1930) interprets it
as the relationship between price and interest rate and states that when market
rates are lower than average, commodity prices tend to rise. In this case, the
natural interest rate is considered as net storage costs and actual raw material
maintenance income for end-use (Szilagyiova, 2014).
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In the long run, the overall price level will adjust to the changes in the
money supply and the price of raw materials will drop; that is, it will move so
high parallel to the line S that the money supply curve, interest rate, and price

will reach a new long-term equilibrium at E, (graph 2). The concepts above

show how a monetary shock leads to a price jump.

Pm

Pc

Figure 2. Monetary Shock Resulting in a Jump. Source: Szilagyiova (2014)

Figure 3 illustrates the response of raw material prices to supply-side
shocks based on the assumption that price increases do not lead to monetary
policy. The black line represents the main equilibrium in the market; a supply-
side shock shifts the equilibrium upwards, so the initial line P, moves down
towards the line P, and creates a new long-run equilibrium.
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Figure 3. Supply-Side Shock. Source: Szilagyiova (2014)

When monetary policy falls out of the model, raw material prices rise to a
new equilibrium E and will continue to rise, while product prices will fall

toward a new equilibrium E, . Although traditional theories explain the

motivation for storage, they are not suitable for interpretation of the
commodity market in the 2000s. Within this framework, new approaches to
traditional theories and explanations for factors influencing price increases
have been proposed. Although these theoretical models of price behavior help
understand commodity prices traditionally, they were less able to explain what
happened in the 2000s. Continued increases in the price of storable
commodities indicate that prices are influenced not only by traditional factors
but also by factors such as liquidity surplus and speculation that go beyond
supply and demand theory. According to Bafis and Haniotis (2010), the main
driver of commodity price changes (especially food commodities) is the strong
relationship between energy prices and non-energy commodities. They also
reject the hypothesis that environmental fuels significantly determine food
commodity prices. According to Gilbert (2010), the origin of price changes
during 2007-2008 is monetary policies that led to higher food prices by
investing in agricultural futures markets. Carter et al. (2011) know the main
core of food commodity price increases in supply and demand shocks
(coupled with a decrease in stocks) and monetary expansion policy, which
resulted in pressure to raise food prices. Belki (2013) found that food prices
coincide with global liquidity, thus stating that food prices are highly
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dependent on liquidity changes, indicating that monetary expansion policy
through excessive liquidity was the main cause of these changes.

2.2 Research Background

Theoretical studies consider three main pillars of the price of goods. First, as
many commodities are used as inputs in the production process, their demand
and prices will increase as the world economy grows (Kilian, 2009; Kilian &
Murphy, 2013; Alquist & Coibion, 2013). Second, because the price of
commodities is determined by the US dollar, the depreciation of the dollar will
lead to a decline in commodity prices in the local markets, and as a result of
increased demand for such commodities, their prices will increase. Thus, the
exchange rate affects the competitiveness of the production and purchasing
power of consumers (Schuh, 1974; Frankel, 1986; Saghaian et al., 2002; Cho
et al., 2002). Third: Since monetary policy affects commodity prices, low-
interest rates lead to a decline in production at present and increase the
incentive to maintain inventory, which will result in increased demand for its
commodity derivatives. As a result, base commodity prices will rise (Cabrales
et al., 2014). In this sense, the low-interest rates pursued by most central banks
in developed countries will lead to excess liquidity; thereby, this liquidity will
flow to the commodity market (Baffes & Haniotis, 2010). In this context, there
are numerous empirical studies and evidence that investigated the effect of
monetary policy changes on variables such as interest rates (Kuttner, 2001;
Landier et al., 2013), exchange rates (Fatum & Scholnick, 2008), stock returns
(Bernanke & Kuttner, 2005) or market bubbles (Fischbacher et al., 2013).
Using Dornbusch overshooting hypothesis, Frankel (1985) suggests that
monetary policy and interest rates are factors influencing commodity prices.
In the Frankel model, a decrease in the nominal money supply will result in a
decrease in the real money supply. It will lead to an increase in interest rates,
which in turn will lower real commodity prices. So the last change will lead
to overshoot of the new equilibrium downward, thereby meeting people's
expectations of higher interest rates. In the long run, all real effects will
disappear. Besides, the decline in interest rate will lead to higher commodity
prices above the equilibrium level in the short run. As a result, firms start to
innovate, and investment projects will be profitable; As a result, commodity
supply will increase, while simultaneous demand for future commodities will
fall as investors believe prices are above equilibrium. During this time of
adjustment, the level of aggregate prices will move along a path similar to that
of commodity prices.
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Reviewing most empirical studies show that they are focused on the effect
of monetary policy and oil prices throughout the whole economy (Bernanke
et al., 1997; Ardeni & Freebairn, 2002; D’ Amico & King, 2010; Neely, 2010;
Hancock & Passmore, 2011; Krishnamurthy & Vissing-Jorgenson, 2011;
Wright, 2011). However, some other studies have considered the monetary
policy to be an element contributing commodity price fluctuations, since
commodity prices respond to monetary changes in the long run, but there is a
predictable deviation from neutral in the short term. This case states that
monetary changes can have short-term effects on commodity prices. Here are
some of the critical points in empirical studies.

Schuh (1974) examined the relationship between commodity prices and
monetary policy and found that the value of the US dollar hurt US agricultural
exports. Chambers & Just (1982), Frankel (1986), Orden & Fackler (1989),
Dorfman & Lastrapes (1996), and Saghaian et al. (2002) found that increased
money supply would result in higher commodity prices. Frankel (1986) found
that prices of manufactured goods responded less strongly to monetary shocks
than the prices of agricultural commodities. He argues that the relatively slow
pace of adjustment in the prices of manufactured goods to monetary changes
has resulted in a price jump in agricultural commodities. Siami-Namini et al.
(2016) concluded that US monetary contracts had a significant negative effect
on the price index of total commodities and commodity sub-indices such as
food price index, agricultural raw material price index, corn price, and crude
oil price, all of which reinforce the overshooting hypothesis. Also, in another
study, Siami-Namini and Hudson (2017) concluded that the exchange rate
fluctuation has transmitted to international prices of agricultural commodities.
However, some other empirical studies reject the prediction of the commodity
price overshooting hypothesis. Robertson and Orden (1990) and Belongia
(1991) argue that the price of the commodity initially reacts less strongly to
the level of the money stock. Lapp (1990) stated that monetary shocks did not
affect commodity prices. Lai et al. (1996) found that if monetary shocks are
unexpected, commodity prices will jump, but if the price of manufactured
goods reacts consistently, the reverse will happen for commodity prices. Choi
and Kove (1993) conclude that the positive monetary shock will result in a
short-term jump in agricultural commodity prices and that macroeconomic
variables will affect agricultural prices but not in the reverse direction. Cho et
al. (2002) stated that long-run changes in the real exchange rate have a
significant negative effect on the long-run changes in relative commodity
prices and the inflation rate influences the relative commodity price changes
in the short run. Frankel (2006), Scrimgeour (2010), and Anzuini et al. (2012)
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concluded that lower interest rates would lead to higher commodity prices. By
giving an important role to commodity prices in total inflation and production,
asset allocation, and investor sentiment, Gospodino and Jamali (2013) argue
that one should pay more attention to monetary policy impact on commodity
prices. Arsenio and Ledios (2013) examined the effect of monetary policy on
commodity prices through storage level and found that endogenous changes
in interest rates had undesirable effects on commodity prices through storage.
Roza (2013) also provided evidence that monetary policy influenced
commodity prices. However, his research has focused on traders' reactions to
information on monetary policy decisions, macroeconomic status, and news
on maintained reserves. Rosa (2013) found supportive evidence that
commodity prices strongly responded to information provided on interest rate
changes and oil reserves.

3 Research model

This study, citing Szilagyiova's (2014) modeling, highlights the following
VECM relationship for modeling the relationship between monetary policy
and food price index:

d(log(F,) = EC(Bylog(Fi_1)) + By log(M;_;) + B3log(l;_,) + B,) +
C1d(log(F;—1))+ Cod(log(M;_1))+ C3d(log(l;—1))+ C4 + C5 d(log(0y))

Where, F: food price index, M: liquidity volume, O: crude oil price index,
I: interest rates on state bank deposits; d: Difference; Log: Logarithm; EC:
Long-term to short-term error correction coefficient. This study uses monthly
data to model the relationship between monetary policy and commodities
(especially crude oil and food) during 2004-2016. Preference of monthly data
over seasonal and annual data is due to answering research questions
satisfyingly. In other words, the statistical analysis based on the expected signs
of the coefficients and their significance in the monthly data is better than the
seasonal and annual data. In this context, it should be noted that according to
the study by Anzuini et al. (2012), crude oil price index (O) and food price
index (F) are used to move the prices of the storable commodity. But unlike
their study, data on the total commodity index is not included. Because this
index is not a good source of information needed to assess the impact of
monetary policy shocks (Szilagyiova, 2014). Brent oil prices are extracted
from the Statistics Center of the International Energy Agency (IEA, 2017) and
are used as a global oil price index. The index is a simple average of three oil
prices of Brent, Fateh Dubai, and West Texas Intermediate. The FAO index
(2017) is also used for the food price index which shows the average price of
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the five major commodity groups (including legumes and cereals, vegetable
oils, dairy products, meat, and sugar) and the weight of the commodities are
determined based on their share in each group. The monetary volume (M)
available from the central bank is used to measure monetary policy or, in other
words, to measure the effect of liquidity as an indicator of money supply. On
account interest rates on state bank deposits (I) are also used to calculate the
indirect effects obtained from the Central Bank of Iran Web site. To avoid the
problem of heteroskedasticity all variables were logarithmized. It should be
noted that all data have been seasonally adjusted using Dagum's (1979)
method in EViews.9 software. Finally, EViews.9 has been used to estimate
the research model.

4 Research Findings

The present section reviews the research findings in several subsections. In
this regard, the unit root test, cointegration test, vector error correction model,
impulse response analysis, and variance analysis are presented respectively.

4.1 Unit Root Test
Before estimating the model, it is necessary to perform a unit root test. The
results of the test are presented in Table (1).

Table 1
Unit Root Test
test Augmented Dickey-Fuller (ADF) Phillips-Perron
' levels difference levels difference Result
variable Critical Critical Critical Critical
quantity Prob. quantity Prob. quantity Prob. quantity Prob.
M 0.11 0.96 -10.30 0.00 0.05 0.96 -10.56 0.00 1(1)
F -0.10 0.94 -4.59 0.00 -0.38 0.90 -13.18 0.00 I(1)
1 -1.51 0.52 12.40 0.00 -1.52 0.52 -12.40 0.00 1(1)
(6] -2.42 0.13 -10.27 0.00 -2.41 0.13 -10.30 0.00 1(1)

Source: Research calculations

As table 1 shows, all variables in the model are I (1). Therefore, the
Johansen test is used to determine the number of cointegrating vectors, and
the long-run relationships are investigated through VECM models.

4.2 Cointegration Test
According to Sims, it is necessary to the number of lags in the VAR model.
Because of the over parameterized, we must rely upon the Parsimony
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Principle. The Bayesian-Schwartz and Akaike and Hanan-Quine criteria are
used to determine the optimal VAR pattern. Table (2) shows the test results of
all three models. As shown in Table (2), it is clear that, according to the AIC,
SC and HQ criteria, the appropriate lag lengths are 1, 1, and 1, respectively.
The last step before estimating the model is to determine the cointegrating
vectors by the maximum eigenvalue test and the trace test.

Table 2
Test to Determine the Optimal Lag for the Model
AIC SC HQ Lag

1261 1224 1246 1
-12.55 -11.95 -12.31 2
-12.41 -11.45 -12.08 3
-12.42 -11.14 -12.07 4
-12.29 -10.78 -11.90 5

Source: Research calculations

Based on the information in Table 3, the results of the trace test and the
maximum eigenvalues test are different according to the type of pattern.
According to the fifth model and the trace test, this study considers one long-
run relationship among model variables.
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Table 3

Number of Long-Term Relationships Based on the Selected Pattern

Model Status Test Number . of
relationships
Trace 2
1 No intercept and trend maximum 0
eigenvalues
Trace 1
2 restricted intercept and no trend maximum
eigenvalues 0
Trace 0
3 unrestricted intercept and no trend maximum
eigenvalues 0
Trace 1
4 restricted intercept and trend maximum
eigenvalues 0
Trace 1
5 unrestricted intercept and trend maximum 0
eigenvalues
Source: Research calculations
4.3 Vector Error Correction Model
The results of the VECM are presented in Table (4).
Table 4
VECM Estimation
Intercept Log(I) Log(M) Log(F)
-0.82 -0.18
309.36 (4.17) (-3.79) 1.00
Short-term relationship
EC log(O) D(log(D)) D(log(M)) D(log(F))
-0.004 0.02 -0.009 -0.04 -0.12
(-1.80) (2.97) (-0.44) (-0.22) (-1.26)

Source: Research calculations

The VECM model is presented in Table (4) as a standard form. In the long-
run relationship, all variables are significant at the 99% level. In the standard
long-term relationship format, all variables on the left side of equality and the
right equal zero, so for the analysis of the sign of the variables, the food price
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variable on the left side of equity remains, and other variables are moved to
the right by changing the sign. In this context, a one percent increase in the
money supply would result in a 0.18 percent increase in food prices in the long
run. Given the error correction relationship, it can be said that the short term
effects of money supply changes on food commodity prices are not significant.
The above findings confirm the shock effect of Frankel (1968) and
Szilagyiova (2014). The premise of Frankel's (1968) model of shock is that a
tight monetary policy (which can be seen as a long-run supply increase) results
in an increase in commodity prices; however, in the short run, there is no
action under these conditions because it is assumed that the price of goods is
constant in the short-run (Szilagyiova, 2014). A one percent decrease in the
profits rate of the deposit will cause a 0.82 percent decrease in long-term food
prices. Given the error correction relationship, it can be said that the short-
term effects of deposit interest rate changes on the food commodity prices are
not significant. In this context, the arbitrage condition (which is a particular
assumption of the Frankel model) holds to the storable goods, since the
interest rate yields are higher than the expected rate of increase in the price of
goods and their storage cost. The price of commodities is expected to
overshoot to achieve more capital gains (which is sufficient to offset higher
interest rates).

Given the error correction relationship, it can be said that the effects of oil
prices (included in the model exogenously) on the increase in food commodity
prices are significant. This result is in line with the claims of Bogton and
Branson (1988); they argue that world food prices are often the result of bad
supply shocks or significant increases in input costs (which increases the
likelihood of supply shocks).

4.5 Impulse Response

The most critical step after model estimation is to evaluate the dynamic and
interrelated relationships between the endogenous variables of the model. In
this framework, the effects of the dynamic response of the model's
endogenous variables to the food price shock are examined. Figure 4 shows
the dynamic response of food price variables, liquidity volumes, and on
account interest rates on government bank deposits to food price shocks. The
impulse response functions are orthogonal. In this graph, the horizontal axis
is time, and the vertical axis is the magnitude of the deviation from the initial
value. The confidence interval indicates the significance of the shock effect,
so the effectiveness of the food price shock effect is evaluated by being in the
range of two dashed lines outside the horizontal axis. That is, the food price
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shock has a significant impact on the model's endogenous variables when the
two dashed lines are outside the horizontal axis; otherwise, it is said that the
impact of the shock is stochastic.

Response of LOGM to LOGFOOD

.003

.002

.001

.000

-.001 -

-.002

-.003 T T T T T T T T ——=

.03

02-
.01 //

.00 et

-.01 T T T T T T T T T
1 2 3 4 5 6 7 8 9 10

Figure 4. Dynamic Response of Model Endogenous Variables to Food Price Shock.
Source: research findings
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According to chart (4), it can be said that a 1% increase in food prices will
not have a significant effect on interest rates on state bank deposits for up to
three months; but then they experience a 0.012 percent increase. Also, rising
food prices have no significant effect on the money supply.

5 Discussion and Results Analysis

As can be seen from the results, the increase in money supply, and the interest
rate on deposits has led to a rise in food prices. For the reasons, we can say
that consumers (as opposed to policymakers) focus on item prices rather than
price indices, and thus significant changes in energy or food prices can be an
essential signal to people that inflation is rising and thus raise inflation
expectations. According to Bullard (2011), relative price changes can lead to
a significant shift in consumer inflation expectations as they observe
commodity prices; but on the producer side, it is the oil price that affects
production and distribution costs. So rising oil and food prices can pose
challenges for policymakers to anchor inflation expectations. As Bernanke et
al. (2004) stated, unanchored inflation expectations can only lead to monetary
policy inefficiencies. Given the results associated with the impulse response
analysis, it can be stated that commodity price disruption will have a
significant impact on the economy. In this regard, the results of Lucia &
Bartlett (2014) and Timilsina et al. (2011) also show that when the magnitude
of the effect of commodity price increases is examined, the main focus is on
the source of them. They stated that throughout history, most commodity
shocks have been caused by supply disruption and have resulted in increased
inflation and reduced output (De Gregorio, 2012).

6 Conclusion and Policy Recommendations

In many economies, commodity price volatility is one of the sources of
signaling to market players (Monacelli, 2013). The mechanism of
transmission and the magnitude of the effects of commodity price volatility
depend on the prevailing view on monetary policy (Szilagyiova, 2014). For
example, commodity price shocks in recent years are very different from those
experienced in the 1970s and 1980s. Contrasting experiences of price shocks
have prompted policymakers and academics to re-examine how are the
responses to price shocks. Temporary shocks are generally considered to be
short-term price shocks that do not require reaction of politicians, but
unexpected increases in the commodity prices in the 2000s, which were
deemed to be temporary shocks by policymakers, lasted in the market. Since
the size and continuity of the rise in the price of goods were not anticipated,
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policymakers had made their decisions on the assumption that the shocks were
transient. On the other hand, the persistence of commodity price shocks not
only results in an adjustment of the economy but also an adjustment in the
decisions of policymakers; because with the inflationary environment,
adopting diminishing policies on commodity prices can lead to high costs that
raise inflation expectations. The results showed that a one percent increase in
money supply and the interest rate on deposit would increase food prices in
the long-term by 0.18 percent and 0.82 percent, respectively. In this regard,
considering the significance of model variables in the long-term,
policymakers are recommended to set their policies based on long-term goals
in planning for monitoring and controlling commodity prices.
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To analyze the labor market through search and matching theory, we need deep
parameters, namely, the rate of inflow to the unemployment pool and job-finding rate. In
other words, these rates are primary parameters of matching function; hence, estimating
these parameters is an essential step for the use of search and matching theory in every
economy. In this paper, we estimate these rates of Iran’s economy using the Simulated
Method of Moments (SMM) as a baseline for future studies in this framework. We use
the unemployment rate and the number of unemployed workers who were unemployed
for less than one month. We find estimates of around 0.1 and 0.32 for the rate of inflow
to unemployment and job-finding rate, respectively, which are lower than the amounts
estimated for the United States and other developed countries. It is a sign of some labor
market irregularities in Iran's economy. For example, it shows that the probability of
experiencing long-term unemployment/employment by unemployed/employed ones is
high because of lower job-finding and inflow to unemployment rates.
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JEL Classification: C78, F16, J64

1 Introduction

Search and matching models in the labor market were introduced by Diamond
(1982) and Mortensen and Pissarides (1994). This theory plays an essential
role in the new unemployment theories, for it explicitly models labor market
outcomes, namely unemployment, employment, job vacancies, worker flows,
and transitions. Moreover, the advent of the model has encouraged the
development of relevant data sets.’ Primary inputs of these models are the rate
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of inflow to unemployment and job-finding rate, which we provide estimates
of these rates in this paper.

The variation of the unemployment rate over time can be created by the
change in inflow to the unemployment rate (the rate in which workers lose
their job) or/ and job-finding rate (the rate in which the unemployed find a
job). The share of these rates in the variation of U.S. unemployment rate is
estimated in some studies such as Elsby et al. (2009), Fujita and Ramey
(2009), Hall (2005a, b), Shimer (2005, 2012), Blanchard and Diamond (1990),
Davis and Holtiwanger (1990), Darby et al. (1985) and Yashiv(2007a). Some
of these papers found that high rate of inflow to unemployment is the main
characteristic of recessions (Blanchard and Diamond (1990), Davis and
Holtiwanger (1990), Darby et al. (1985)). On the other hand, some studies
such as Shimer (2005) that suggest the low job-finding rate is the reason for
high unemployment. These studies highlight that the precise measurement of
inflow to the unemployment rate and the job-finding rate is greatly beneficial
to explain trends and fluctuations in the labor market.

Various approaches and frameworks are used to estimates parameters of a
search and match model in a specific country. Hobijn and Sahin (2009)
compute job-finding and separation rates for OECD countries using the GMM
approach. In contrast, Elsby et al. (2013) use inflow to unemployment instead
of the separation rate, and they mentioned two reasons for this difference.
First, a separation typically means a quit or layoff from an employer. In the
presence of job to job transitions, such termination need not lead to an
unemployment spell. Second, some unemployment spells originate from non-
participation rather than a separation from employment. We follow Elsby et
al. (2013) in this study and estimate inflow to unemployment.

In terms of the approach, we follow Shimer (2005) that presents new
measures of the parameters. He proposes two strong assumptions in his paper,
which are essential in the process of his estimation; workers neither enter nor
exit the labor force but transit between employment and unemployment, in
any period all unemployed workers have the same job-finding probability, and
all employed workers have the equal exit probability. The method of Shimer
was used by some other authors afterward, such as Elsby et al. (2013). In this
paper, we employ primary conditions introduced by Shimer (2005) via the
SMM method to estimate inflow to the unemployment rate and job-finding
rate.

There are a few studies that estimate the search and match model in Iran.
For instance, Farahzadi and Rahmati (2018) estimate a structural dynamic
discrete choice model of married female labor participation using microdata
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from Iran. They estimate the separation rates non-parametrically for various
groups of their study. However, their research focuses just on a restricted
sample of married females, which cannot be generalized to the whole
economy. Moreover, their approach is to estimate separation rates with
suffering from previously mentioned challenges. Also, Ebadi et al. (2018)
expect a logical range for the job-finding and inflow to unemployment rates;
besides, they highlight some probable Institutional problems in Iran’s labor
market. It is noteworthy that this paper uses a different method to obtain the
exact value of these parameters.

Section 2 describes the model. Section 3 demonstrates how the SMM
approach is employed on Iran’s data. Results and discussion are presented in
Section 4.

2 Model

Shimer (2005) introduces the following equation to discuss the dynamics of
unemployment:

(1-e~f%)x

T I, + e =%y,

Uty1 =

U;41 i1s unemployment in period t+1, f is the job-finding rate, x is the
inflow to unemployment and [; is the size of the labor force, which is assumed
to be constant. This theoretical equation may not hold in real data either
because of heterogeneity in observations and potential mismeasurement or
simplicity in the underlying assumptions. Therefore, we may add a random
part (¢, ~ N(0,1)) to this equation as a proxy for other factors which can
affect unemployment

e fx

Uppy = (1;7)"@ +e Sy + g (1)

Besides, we have the law of motion for unemployment asu;,; =
(1 = F)uy + ui,;. This equation states that the number of unemployed in
period t+1 is equal to the unmatched unemployed persons in period t
((1 = F)uy) plus the short term unemployed workers (u7, ;). In this Equation,
F is the job-finding probability and f = —log(1 — F)."! So we can assess the
short-term unemployment rate from:

! For more information in this part refer to Shimer (2005).
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The law of motion for unemployment and Equation (2) is the necessary
conditions we employ to estimate the parameters via the simulated method of
moments. The next section explains the estimation strategy and data.

3 Estimation Strategy

We use the Simulated Method of Moments (SMM) to estimate inflow and

outflow rates of unemployment. The basic idea of this model is to generate

simulated series from the model and match moments of simulated series with

actual moments from data. First, we should solve the model numerically as a

function of unknown parameters (in our framework, the unknowns are x

andf’). Therefore, the components of the estimation are:

— Actual data (z;), (quarterly unemployment rate and short-term
unemployment)

— Moments derived from actual data (M1 (2))

— Simulate data (y;(b)), (simulate unemployment rate and short-term
unemployment)

— Moments derived from simulated data (My (v (b))

— Assume that My (2) — pu(z) when T = o and My (y(b)) — u(y(b))
when N — oo. u(z) and u(y(b)) are population moments, N =T X H
where T is the number of observed data, and H is the number of
simulations.

— Through SMM, we can find true parameters among a grid of feasible
values. Let by, be the vector of true parameters, then u(z) = p(y(by)),
which is the link between data and theory.

— Appropriate weight as introduced by Lee and Ingram (1991) and
optimization as:

bry = argmin[My(2) = My (y(8))] Wy [M7(2) = My(y(5))]

In other words, a simulation estimator is an estimator that minimizes the
weighted sum of squared errors of the model moments from the data moments.
This estimator is a consistent and asymptotically normal estimator of by. Wy
is a symmetric n X n weighting matrix. We will explain this matrix below.

For estimation, we should follow these steps,
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1) For any value in the feasible grid of b; b, we should simulate a series of
unemployment and short-term unemployment. For making this simulation
we use random draws from normal distribution as it has appeared in these
series formulas and b’.

2) Compute data moments and simulation moments with data and artificial
series respectively and evaluate the objective function:

J() = [Mr(2) = My (y(01))] W [Mr(2) = My (3(5)]

3) Choose a new value for b, for which the amount of objective function in
this new value is smaller in comparison to the last value.

We should use the same random draw throughout each simulation;
otherwise, we wouldn’t converge to an estimate because the change in the
objective function can stem from variations in draws. To derive the optimal
weighting matrix (W), notice that the vector of moments is

Zt

m(zt)=[ (z¢t-2) ]

(zt-2)(zt-1-2)
(zt—2)(zt—2—2)

1 1 1 .
My(z) = T t=1m(z;) and My (y(b)) = T 21:1;2.{:1 m(y{ (b)) which

H=20. We can estimate W in two ways:

1) Let

fT,j = %Zz:=j+1[m(zt) — M7 (2)][m(z,-;) — Mr(2)]

Denote the j-th autocovariance of m. the estimated sample variance-
covariance matrix of (m(z,)) is given by S, =Tro+X]_;(1-
)T+ )

Where i(T) is the key to the Newey-West correction (is equal to 4 in this
paper) and weighting matrix is fz,T which we call it W*. This matrix is
estimated by the true data.

2) We can use simulated data for computing W. In this way, we will estimate
“b”, by W=I as the first step, and then with the use of this consistent “b”,
we can estimate the variance-covariance matrix. The weighting matrix is
the inverse of the mentioned matrix.

In this paper, we use the true date for constructing the weighting matrix.
We use the unemployment rate and the number of unemployed workers
who were unemployed for less than one month. The data is collected quarterly



496 Money and Economy, Vol. 13, No. 4, Fall 2018

by the Statistical Center of Iran under the title of the labor force survey. We
use quarterly data, and the period is from 1384-1 to 1393-1.

4 Results

. T .
We first draw a series of a random sample {{eg‘}t: 1}’,{=1. We will use the same

draw in the whole estimation process. Given the parameters’ value, we can
construct the desired series. Our objective is to choose x; and f; so that the
weighted sum of squared residuals between the model moments and data
moments is minimized (moments are described in the last part). Figure 1 plots
the objective function weighted by this matrix. The values which minimize
the objective function are f = 0.32 & x = 0.1, and their standard errors
respectively are equal to 0.05 & 1.1.

Objective Function Sk (=)

e I |
amd T
0.015 x
0.01

0005 4.

Figure 1. Objective function of the estimated method

The estimated parameters are lower than the amounts calculated for the
United States, as shown in Table (1).
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Table 1
Comparing inflow to unemployment and job-finding rates for Iran and the
United States

countries eters | x (inflow to unemployment) | f (job-finding rate)
Iran 0.1 0.32
United States* 0.12 0.7

*: Blanchrd and Gali (2010)

The estimated values are different from the estimates for developed
countries. It is a sign of some labor market irregularities in Iran's economy.
For instance, the job-finding rate is double in the U.S. compare to Iran, which
suggests high flexibility in the mature labor market. The question of what
institutional framework causes this irregularity suggests a future line of
research. We conjecture that the declining productivity trends in
manufacturing firms (Pilevari and Rahmati 2018) and glooming prospects for
future growth prevent firms from recruiting new employees.

Moreover, the government, a decade ago, was a significant player in the
job market. After the new wave of privatization, stagnating firms care less
about aggregate employment and prefer to stabilize their profit by
economizing their laborers. Therefore, the shrinking size of the government
may explain part of the decline in the job-finding rate.

5 Conclusion

In this paper, we provide estimates of job-finding rates and inflow to
unemployment status through a simulated method of moments. We find that
the forecast of job-finding rate and inflow to unemployment status are equal
to 0.32 and 0.1, respectively. The former is significantly less than the
corresponding estimates in developed countries. We conjecture that the low
job-finding rate is because of declining productivity trends in the real
economy (Pilevari and Rahmati 2018), and glooming prospects for future
growth prevent firms from recruiting new employees.

Moreover, the government, a decade ago, was a significant player in the
job market. After the new wave of privatization, stagnating firms care less
about aggregate employment and prefer to stabilize their profit by
economizing their laborers. Therefore, the shrinking size of the government
may explain part of the decline in the job-finding rate. Besides, it shows that
the probability of experiencing long-term unemployment/employment by
unemployed/employed ones is high because of lower job-finding and inflow
to unemployment rates. It should be considered that we need more studies in
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this field to find the underlying roots and to have precise and accurate
suggestions.

These rates play a decisive role in search and matching literature; besides,
they are essential features in calculating unemployment fluctuations. Hence,
this paper is a fundamental one for future studies.
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The aims of the present study are developing a financial stability index (FSI) using
banking indices to measure financial stability in Iran, and examining the relationship
between financial stability and macroeconomic variables for policymaking. To these
ends, we have employed principal-component analysis, out of sample forecasting,
Autoregressive Integrated Moving Average (ARIMA) method, and Vector Error
Correction Model (VECM). The monthly data period is spanning 2007:3 through 2017:2.
We find evidence of one cointegrating vector. According to the cointegration test, there
is a long-run relationship running from inflation, Gross Domestic Product (GDP) growth
rate, and unemployment to FSI. Also, the results of the Engle-Granger test indicate
bidirectional causality between FSI and unemployment. Forecast evaluation shows that
VECM-based FSI prediction is more accurate than the ARIMA model.
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1 Introduction

A good deal of research has recently been carried out on financial stability by
banks and financial institutions, and even central banks and some institutions
such as international monetary fund (IMF) have released annual financial

stability reports in recent years.

The financial crisis in 2008, which originated in the United States as a
result of the collapse of the U.S. housing market and real estate mortgage
crisis, was enough to motivate the academics to begin research in this area,
concentrating more on the banking sector influences on the financial stability.

There are two objectives to this study. The first objective is to build a
composite financial stability index (FSI) and then forecast the future behavior
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f Monetary and Banking Research Institute, Iran; abbas.fadaie@gmail.com (Corresponding
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of this index and make a judgment about its performance. The other objective
is to unravel the relationship between the FIS and macroeconomic variables.
In particular, the paper examines whether any short-run and long-run
relationships exist between the FSI and some selected macroeconomic
variables. Also, the present study makes a comparison between the forecasting
of the FSI in the ARIMA model and the VECM model.

The paper is structured as follows. Section 2 reviews the empirical
literature on the Financial Stability Index. Section 3 presents the data and
methodology. Section 4 describes the relationship between the FSI and
macroeconomic variables. Section 5 deals with forecasting. The final section
offers a conclusion.

2 A survey of the literature

Financial Stability Index (FSI) is a continuous and quantifiable measure that
is used to gauge the stability level of the banking sector. Financial Stability is
a broad concept. European Central Bank gives the following definition for it:

It is a condition that the financial system can resist against macroeconomic
shocks. This process may lead to less interruption in financial intermediation
and make a role in the optimum devoting of savings to profitable investment
opportunities (ECB, 2009).

Schinasi defines it as ‘the ability to facilitate and enhance economic
processes, manage risk, and absorb shocks.” (Schinasi, 2007) Mishkin states
that “financial stability occurs when shocks to the financial system interfere
with information flow so that the financial system can no longer do its role of
channeling funds to those with productive investment opportunities.”
(Mishkin,1999).

According to these definitions, the index for financial stability should
represent macroeconomic elements, and the banking sector’s state at the same
time. It should reflect the imbalances of the whole economy and show the
effects of shocks on the financial system and welfare, and the growth of the
economy.

Some studies in measuring financial stability, have concentrated on the
construction of a financial stability index for a specific country. Illing and Liu
(2003) introduced a metric of stress in the Canadian financial system aiming
to quantify the results of the macro-financial stress test. This index included
criteria for possible losses, risk, uncertainty in banks, the exchange rate, debt,
and capital markets. The proposed index provides a single measure of
macroeconomic stress that changes with successive fluctuations in the values
of other variables in such a way that abnormal amounts are reflected in the
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form of a crisis. Factor analysis, economic standardization, and GARCH'
econometric modeling were used to provide information on financial stress
through changing financial variables. The significant point in the study is that
the variables which contribute to building the index are not extracted from any
structural model.

Hanschel and Monin (2005) employed an indicator to measures the stress
level of the banking sector in Switzerland at a specified time (1987-2002)
using balance sheet data. They used raw stress indicators with variance equal-
weighted method to create a seasonal stress indicator for the Swiss banking
sector. Macroeconomic disequilibria were used for rapid warning signs of
bank stress. It evaluates the recognition of critical periods based on the
available information (events) and compares stressful periods.

Papuska (2014) presented a simple index of the banking sector in
Macedonia to address the effects of the banking crisis in 2008. The index is
built on the main elements of CAMELS? financial stability indicators.

Brave and Butter (2011) used several econometric criteria, such as the
Kalman Filter technique, to construct and forecast the Financial Stress Index.
Indices were based on US interbank monthly data from 1970-2010. They used
this indicator to predict financial stress and then evaluated the other indicators.
In the end, they tried to test the performance of the index with some techniques
such as the Markov-switching model.

Morales and Estrada (2010) made a composite financial index, which
included profitability, liquidity, and the probability of default of banks and
financial institutions variables in Colombia during 1995-2008. They weighted
the variables in three major ways: principal component analysis, Variance
Equal-weight, and count data approach. In the next step, they built the FSI
index in terms of the type of institution. In the last step, they forecasted the
index for policymaking objects with a Vector Error Correction Model
(VECM) and Autoregressive Integrated Moving Average (ARIMA) model,
and tested it with forward and backward-looking approaches. It is consistent
with historic economic events and captures the main events in the Colombian
economy.

Along this strand, we can also mention (Hakkio and Keeton, 2009; Louzis
and Vouldis, 2012; Oet et al., 2011; van Roye, 2014). Other studies include
making metrics for financial stability for a group of countries. (Cardarelli et

! Generalized Autoregressive Conditional Heteroskedasticity
2 Capital adequacy, Asset quality, Management, Earnings, Liquidity, and the Sensitivity to
market risk
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al., 2011; Cevik et al., 2013; Hollo et al., 2012; Vermeulen et al., 2015). The
difference in these indices includes the selection of variables, frequency of
data, and methods of construction. However, they suggest a similar index to
measure financial stability.

A new strand of studies deals with the relationship between financial
stability and economic activities. (Hakkio and Keeton, 2009; Hollo et al.,
2012; van Roye, 2014). They have a similar line of reasoning. More stress
leads to more risk-averse behavior in firms and families. Therefore, they
postpone the consumption and investment decisions, and as a result, economic
activities decrease. (Real Options Channel). In an uncertain situation,
economic agents have a lower net worth in their assets and collateral to get a
loan. So, their ability to invest decreases significantly. (Financial Accelerator
Mechanism).

Moreover, bank income and capital value are at-risk positions, so the banks
tend to give fewer loans. This sequence can lead to an economic recession
(Ferrer, 2018) (Bank Capital Channel)

Most studies in the field of financial stability have only focused on
constructing the FSI index. Previous studies have not much dealt with the
relationship between the FSI and macroeconomic variables. Also, researchers
have not treated forecasting of the index in much detail. The principal
methodology to investigate the co-movement of the time series is more on the
application of different VAR models. So far, this method has only been
applied to investigate this relationship. However, far too little attention has
been paid to long-run and short-run dynamic relationship running from the
FSI to macroeconomic variables or vice versa. In this paper, a report on this
kind of relationship is presented, setting the VECM model.

Several factors have motivated this study. First, there are very few
published studies dealing with the links between financial stability and
macroeconomic variables for Iran. Second, it enriches the existing literature
on financial stability by forecasting based on ARIMA/VECM approach.
Third, there has been little research on constructing the FSI with banking
balance sheet data for Iran.

3 Data and Methodology
Monthly data are available from the Central Bank of Iran. The balance sheet
data are from 36' banks and financial institutions and have a monthly

! The number of banks and financial institutions is not equal during different years. (unbalanced
panel)
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frequency (120 observations) and the period spanning 2007:3 through 2017:2.
The main descriptive statistics of the data are presented in Table 1.

Table 1
Statistical Summary of Research Data
Mean Std.Dev.  Min. Max.

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

Source: Research Findings.

ROA is a return on assets that implies the profitability of banks and
financial institutions to total assets. It shows the efficiency of using assets to
generate profits. ROE is a return on equity. It shows the effectiveness of the
entity when it uses the investor's resources. NPL is total non-performing
loans1 (past due 90+ days plus nonaccrual) to total loans. LL is the ratio of
liquid liabilities to liquid assets. TL_TAS is the ratio of total liabilities to total
assets, and IF is the ratio of interbank funds to liquid assets.

3.1 Methodology

Considering CAMELS indicators and IMF standards, credit risk, liquidity
risk, and profitability variables were used to make the FSI. The variables were
selected in terms of the systemic relevance, importance, availability, and
frequency of the data. For instance, the rate of return on assets and equity was
considered as a measure of profitability and nonperforming loans as a measure
of credit risk indicators and the ratio of liquid liabilities to liquid assets as a
measure of liquidity risk indicators. Figure 1 shows how the study narrowed
down the choices to select essential variables.

! “A nonperforming loan (NPL) is the sum of borrowed money upon which the debtor has not
made his scheduled payments for at least 90 days.” (Investopedia)
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Figure 1. Financial Stability Index Structure. Source: Kremer and Hollo, 2012

To make a comprehensive composite financial stability index, a researcher
needs to consider all building blocks such as infrastructures, and all market
segments (See Figure 1). This paper just focused on intermediaries and
ignored the other parts for simplicity. The key concept is that the FSI should
represent profitability and probability of default to reflect the fragility of the
financial system (Aspachs et al. 2006). The contribution of the present study
is to apply banking sector sub-indices as a microelement, construct a
composite indicator out of them, and examines the relationship of the built
indicator with macroeconomic variables via ARIMA and VECM approaches
to model and forecast the FSI.

3.1.1 Variance Equal-Weighted Method
The first step is to standardize the variables, which means subtracting the
mean of each observation and dividing it by its standard deviation so that they
can express in the same unit. In the Variance Equal-Weighted method (VEW),
the sample mean can be calculated by:
Xit—Xi

o

— Vk
I= i=1Wi

(M

The next step is to combine the variables into a single variable, which calls
for the vector of weights and defining the sign for each variable.

Since six variables have contributed to making the FSI, the weight for each
variable would be 0.166. Despite its straightforward estimating and
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satisfactory goodness of fit, VEW suffers from several significant drawbacks.
First, it applies the same weight for all variables. Second, the composite index
created by this approach cannot be sufficiently representative.

Contrary to expectations, it is a common approach in the literature. Another
critical issue is the sign that each variable would take in the equation. For
instance, the sign for ROE and ROA is positive because they are profitability
indices and have a positive effect on stability. However, the sign of NP and
LL, TLA, and IF are negative due to a negative impact on stability. For the
visual inspection purpose, Figures three and four are provided.

3.1.2 Principal Component Analysis

The principal component analysis is a method to reduce the dimension of the
data. We look at some patterns in data, identifying their similarities and
differences. In other words, PCA compresses big data into something that
represents the essence of the original data. It figures out a set of components
that summarize the correlation between variables (Morales, 2010). For
instance, subjects have a 3-D dimension, but whatever TV shows have a 2-D
dimension without losing too much information. PCA gets the data with many
dimensions and gives the one that is more important so it can be examined
appropriately. "PCA has two general objectives. First, moving from many
original variables down to a few composite variables (data reduction) and
figuring out which variables play a larger role in the explanation of total
variance (interpret)".! In another way, we combine variables so that “most of
the total variance generated by the variables are taken into account by the
combination." (Morales & Estrada, 2010) Considering the drawbacks of the
VEW, the PCA is applied in this study.

3.1.2.1 Principal Component Model

Although p components are required to reproduce the total system variability,
often, much of this variability can be accounted for by a small number of the
k principal components.

Let x = (x;....x,)" be a random vector with the covariance ZX.
Geometrically, these linear combinations represent the selection of a new
coordinate system obtained by rotating the original system with x;. ....x, as
the coordinate axes. Consider the linear combinations:

! https://jonathantemplin.com/files/multivariate/mv05psyc990/psyc990_10.pdf
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y1 = aix. (3)
Vp = QpX.
With the variance and covariance:

var()’i) = al{ Zai . i=1...p (4)
cov(y.y)) =a} Sag. ik=1..p

The principal components are those uncorrelated linear combinations
Y1----Yp Whose variance is significant. First principal component = linear
combination y; = ajx that maximize var (ajx) subject to aja; = l...ith
principal component = linear combination y; = a;x that maximize var (a;x)
subject to aja;, = 1 and cov(a;jx, a;x) =0 fork <i,i=1,...,p.

Let A4,..., Ay > 0 be the Eigen-Value of the matrix X and let H = (hy,..., hy)
be an mxm orthogonal matrix such that H'XH = diag(4,,..., 4,) = A, so that h;
is a eigenvector of X corresponding to the eigenvalue 4; .

Now, the covariance between any linear combination a’x and a linear
combination based on an eigenvector h;x is given by cov(a'x, a;x) = a'Zh;
= );a’h;. Hence, cov(a'x, a;x) = 0 is the same as a and h;to be orthogonal.
3.1.2.2 Measures of the Total Variation
In transforming to principal components, the measures trZ and || of total
variations are unchanged, for

trE=tuH'ZH=tA =3 Al (5)
| = |H'ZH| = |A| = [TF_, Ai

25;1 Al is the variance of the first k principal components. In the principal
component analysis, the hope is that for some small k, this variance is close to
trZ, i.e., the first k principal components explain most of the variation in X,
and the remaining p—k principal components contribute little (Martin Singull
2010).
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Table 2
Eigen-Values: (Sum = 6, Average = 1)
Value Difference Proportion Cumulative Cumulative
Value Proportion
1 3418634 2.111106  0.5698 3.418634 0.5698
2 1.307529  0.402561 0.2179 4.726163 0.7877
3 0.904967 0.636568  0.1508 5.63113 0.9385
4 0.268399  0.190499  0.0447 5.899529 0.9833
5 0.0779 0.055329  0.013 5.977429 0.9962
6 0.022571  --- 0.0038 6 1
Source: Research Findings.
Table 3
Eigen-Vectors (loadings)
PC 1 PC 2 PC3 PC 4 PC5 PC 6
ROA 0.475068  0.379201  -0.16357  0.086016 -0.118501 0.7631
ROE 0.394296  0.553592  -0.17093  -0.2616 0.485636 -0.4523
LL 0.398852  -0.52591  0.186003  0.344667 0.631174 0.112065
IF -0.3456 0.514798  0.367096  0.670952 0.174631 -0.01049
TLA -0.51214  0.058465  0.091277  -0.490557 0.533868 0.447546
NPL 0.279331  0.068715  0.87541 -0.33845 -0.190322  -0.01181
Source: Research Findings.
Scree Plot

K

Eigenvalus

3

4

Principal Component

Figure 2. Scree Plot. Source: Research Findings.
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After applying the PCA approach and running Proc component process in
the SAS' software, we obtain an underlying index with associated weights:

[PC = 0.475068 ROA + 0.394296 ROE + 0.279331 NPL +
0.398852 LL — 0.512144 TL_TAS — 0.345602 IF (6)

Visual inspection of the data shows that there is one main fracture in the
Scree plot in Figure 2. Hence, Principal component 1 (PC1) and associated
weights are selected from Table 3 in equation 7.
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Figure 3. Financial Stability Index Diagram in VEW and PCA Methods. Source:
Research Findings.
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Figure 4. FSI Diagram Using VEW Method and PCA Method after Seasonal
Adjustment. Source: Research Findings.

4 The Relationship between the FSI and Macroeconomic

Variables

In the time series method, it is necessary to consider the interactions among
variables in the form of a system of simultaneous equations. If the equations
have a structural pattern, including lagged variables, it is called the
simultaneous dynamic equations system.

In the structural equations, economic theory is used to model the
relationships between variables, but economic theory often cannot create a
dynamic statement that can explain all of these relationships. Also, when
endogenous variables appear on both sides of the equation, estimation, and
inference of the results encounter some problems.

Economic theories do not provide information on the parameters of short-
term relationships or the dynamics of models. Typically, theories determine
long-term or static relationships between variables. Besides, it is not evident
that which variable is dependent and which one is an independent variable.
This type of link does not include feedback between variables and presents the
estimation of coefficients incorrectly. Also, the lack of proper specification of
the dynamics of the model in the traditional approach may result in weak
predictions and reject economic theories. (Enders, 2008)
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These issues led economists to use unstructured methods to model
relationships among time series variables. One of these approaches is the
vector autoregressive (VAR). Sims adopted this approach between 1972 and
1980 as an alternative to macro-econometric models. The most basic form of
a VAR treats all variables symmetrically without referring to the issue of
dependence versus independence (Enders, 2008). VAR models are introduced
based on the empirical relationship between inputs. These models correspond
to a reduced form of simultaneous equations. Each of the variables is allowed
to depend on its past realizations and the previous realization of other
variables. Therefore, in these models, there is no need to specify short-term
structural relations or causal relationships between variables.

The way variables are taken into account is based on the relations between
the macroeconomic variables such as inflation, GDP growth rate,
unemployment rate, and financial stability index.

Time series must be examined for cointegration. Cointegration analysis
helps to specify long-run economic relationships between two or several
variables and to avoid the risk of spurious regression. Cointegration analysis
is essential because if two non-stationary variables are cointegrated, a Vector
autoregression model (VAR) in the first difference is misspecified due to the
effect of a common trend. Cointegrated variables have an error correction
representation such that each variable responds to the deviation from the long-
run equilibrium.

In an error-correction model, the short-term dynamics of the variables in
the system are influenced by the deviation from equilibrium. If the variables
are cointegrated, the residuals from the equilibrium can be used to estimate
the error correction model in a dynamic Vector error-correcting mechanism
(VECM) (Georgantopoulos, 2012).

One necessary condition to set VECM is to make sure that there is a long-
run relationship among variables. A VECM model is set up using the error
term of the long-run relationship. The first condition that must be met is that
all variables should be integrated of the same order. If it turns out that there is
a long-run relationship, the next step is selecting the optimal number of lags
of the VAR model. The last step is to apply the Johansen-Juselius test that
allows for the existence of multiple cointegrating relationships.

4.1 Unit Root Test

Cointegration analysis requires determining the features of each series in the
model. This study firstly examines the stationary properties of the univariate
time series. Augmented Dickey-Fuller (ADF) is employed to test the presence
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of a unit root. The estimated results of the unit root test are reported in Table
4.

Table 4
Unit Root Test
t-statistics  probability ~ Variable t-statistics  probability
FSI -.990046 .9329 D(FSI) -18.42228  0.000
P -3.3497 .0737 D(P) -4.6086 0.0039
GDP growth -1.9282 .6208 D (GDP growth) -7.7502 0.000
Unemployment rate ~ -2.3915 3773 D  (Unemployment -9.4222 0.000
rate)

Source: Research Findings.

The Dickey-Fuller (DF) test (1979) is one of the most widely used unit root
tests. The ADF test is created by the autocorrelation of the non-systematic
component in DF models (Dickey and Fuller, 1981). Compared to DF, the
ADF test can be used for time series models that are more extensive and
complicated. (Shao et al., 2019) According to ADF test results, the series
follows an I (1) process, which means contain a unit root.

The result of the unit root analysis indicates the need for cointegration
among these series. We, therefore, proceed to test for cointegration using the
Johansen-Juselius test that allows for the existence of multiple cointegrating
relationships.

4.2 Selecting the Optimal Number of Lags of the VAR Model

The optimal number of lags of the VAR model was selected based on some
model selection criteria such as Akaike Information Criterion (AIC), Schwartz
Bayesian Criterion (SBC), Hannan-Queen Information Criterion (HQ) and
Likelihood Ratio (LR) and Final Prediction Error (FPE). Table 5 shows the
optimal number of lags of the VAR model. All the mentioned measures
suggested the inclusion of four lags.
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Table 5

Selecting the Optimal Number of Lags of the VAR Model
lag LogL LR FPE AIC SC HQ
0 -236.61 NA 16.47889  14.15352 14.33309 14.21476
1 -179.12  98.07121 1.447757 11.71293 12.61079 12.01913
2 -14997  42.86794  0.69735 10.93939 12.55554 11.49054
3 -123.011 3330172 0.409401 10.29477 12.6292 11.09088
4 -69.6553  53.35576%  0.057287*  8.097373* 11.15009%  9.138438*
5 -543311 1171852 0.091995  8.137124 11.90813  9.423146
6 -39.8973  7.641444 0226875  8.229252 12.71855  9.76023

* :

—

ndicates the optimal number of lags of the model. Source: Research Findings.

4.2.1 Testing for Cointegration

If there exists a long-run relationship between the series, one possible
approach to model the data is setting a Vector error correction model (VECM).
The Johansen cointegration test is used to find out the long-run relations of the
series.

Two statistics, namely, maximum Eigen-value and Trace test, in the
Johansen-Juselius test, can be used to determine the number of cointegrating
vectors. The Eigen-value tests the null hypothesis that the number of the
cointegrating vector is r against the alternative of r+1 cointegrating vectors.
Trace statistics test the null hypothesis that the number of distinct
cointegrating vectors is less than or equal to r against a general alternative.

Table 6
The Johansen-Juselius’s Tests Results
Maximum Eigen-value Trace test
HO H Test Critical value HO H1 Test Critical value
1 Statistics 95% Statistics 95%
=0 r= 27.21076 27.58434 =0 r™>= 5145777 47.85613
1 1
<= r= 11.50615 21.13162 <= r>= 24.24701 29.79707
1 2 1 2
<= 1= 6.738247 14.26460 <= =3 12.74085 15.49471
2 3 2

Source: Research Findings.

Trace test indicates 1 cointegrating equation at the 0.05 significance level,
and the Maximum-eigenvalue analysis indicates no cointegration at the 0.05
significance level. According to Granger's representation, the long-run
equilibrium relationship requires the structure of the vector error correction
model.
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4.3 VECM Model Estimation

The vector error correction model aims to make a relationship between the
long-run equilibrium of variables and the short-run dynamics of them. In this
model, the first difference between series and long-run error term are used.

Table 7
VECM Model Estimation
Coefficient Probability

a 0.381382 0
B -1.380427 0
% -1.295481 0
1) -0.967372 0
£ -0.006449 0.0012
0 -0.002548 0.1582
9 -0.000897 0.6152
u 0.013289 0.1571
p -0.002589 0.7294
o -0.010872 0.1046
T -0.000573 0.8261
0] 0.003107 0.366
w -0.000863 0.7449
€ -0.024542 0.0003

Source: Research Findings.

D(IPC) = a (IPC(—1) + 0.023GR(—1) — 0.049U(—1) + 0.0011P(—1) +
0.51) + B D(IPC(~1)) + y D(IPC(—2)) + 6 D(IPC(-3)) +

£ D(GR(-1)) + 6 D(GR(—2)) + 9 D(GR(—3)) + u D(U(-1)) +
pD(U(=2)) + o D(U(-3)) + tD(P(~1)) + ¢D(P(—2)) + wD(P(-3)) +

€ (7
Table 8
Model Estimation
R-squared 0.922427 Mean dependent var -0.007868
Adjusted R-squared 0.876588 S.D. dependent var 0.088016
S.E. of regression 0.03092 Sum squared resid 0.021033
Durbin-Watson stat 1.697255

Source: Research Findings.
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a is interpreted as a speed of adjustment parameter. The larger a is, the
greater the response to the previous period’s deviation from the long-run
equilibrium and vice versa.

Since the coefficient of cointegrating relationship, o, is positive and
significant, there is a diverging long-run relationship running from growth rate
(GR), inflation (P), and unemployment (U) to financial stability (IPC).

4.4 Engle-Granger Test

The Engle-Granger test allows investigating the causality relationship
between the FSI and macroeconomic variables. The null hypotheses
mentioned in Table 9. Results of the short-run test indicate unidirectional
causality running from inflation (P) to GDP growth rate (GR). The results also
indicate bidirectional causality between financial stability (IPC) and
unemployment (U). Therefore, IPC can be taken into account for the Granger
Cause of U.

Table 9

Engle-Granger Test
Null Hypothesis: F-Statistic Probability
P does not Granger Cause IPC 0.40392 0.7512
IPC does not Granger Cause P 0.58883 0.6271
GR does not Granger Cause IPC 0.62181 0.6064
IPC does not Granger Cause GR 1.56752 0.2178
U does not Granger Cause IPC 5.62397 0.0035
IPC does not Granger Cause U 4.58775 0.0093
GR does not Granger Cause P 1.37933 0.2681
P does not Granger Cause GR 3.07828 0.0424
U does not Granger Cause P 1.38892 0.2653
P does not Granger Cause U 1.41486 0.2578
U does not Granger Cause GR 0.11703 0.9494
GR does not Granger Cause U 1.082 0.3717

Source: Research Findings.

5 Forecasting

It is necessary to forecast the FSI index to prevent financial system
vulnerabilities, to have policy-making hints, and to do banking supervision.
One objective of the study is to assess the accuracy of the index. Since
financial stability is a broad concept, and stability levels are unknown
variables, evaluation of the FSI turns out to be complicated. In some studies,
such as those by Popovska (2014), Puddo (2008) and Hanschel and Monin
(2005), regression has been run, where the dependent variable is the FSI, and
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independent variables are macroeconomic variables such as the
unemployment rate, inflation rate and the growth rate of the economy. In line
with the literature, the stability level is compared with the historical
evaluations of the financial crisis. It is expected that when a financial crisis
occurs; the index shows low stability levels. It is also expected that the index
detects major events. The variables which are considered in the index have a
dynamic relationship with the stability level of the financial system, so one
can conclude that the behavior of these variables in period t may determine
stress events in period t+1. The implicit assumption is that the index includes
the necessary information to explain future variations of the stability index]1.
Therefore, an autoregressive analysis is applied. In this model, FSI is
considered as a dependent variable.

5.1 Forecasting Based on the ARIMA Model

According to the Augmented Dicky Fuller test, the FSI index is an integrated
series of order one I (1). So, we employ an ARIMA?(p,r,q) model. Based on
some model selection criteria such as Akaike Information Criterion (AIC),
Schwartz Bayesian Criterion (SBC), Hannan-Queen Information Criterion,
and the correlograms graphs, the most parsimonious® model was an ARIMA
(3,1,3). See Table 10.

(1= L)FSI, = ag + ay(1 — L)FSI,_; + ay(1 — L)FSI,_, + a5(1 —
L)FSI;_3 + bo€r + bi€r_1 + by€r_5 + b3€r_3 (8)

Where FSI, is the stability index, L is the lag operator, and € is the error
term.

! Morales 2010
2 Autoregressive Integrate Moving Average.

3 A parsimonious model fits the data well without incorporating any needless coefficients.
(Enders, 2008)
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Table 10

Model Selection
ARMA order Akaike Schwarz Hannan-Quinn
0,0 -2.007947 -1.965291 -1.992643
0,1 -2.202661 -2.074695 -2.156748
0,2 -2.191993 -2.021372 -2.130776
0,3 -2.390214 -2.176937 -2.313692
1,0 -1.95203 -1.824064 -1.906117
1,1 -2.160053 -1.989431 -2.098835
1,2 -2.149995 -1.936718 -2.073473
1,3 -2.347898 -2.091966 -2.256072
2,0 -2.269735 -2.099113 -2.208517
2,1 -2.428469 -2.215192 -2.351947
2,2 -2.854861 -2.598928 -2.763034
2,3 -3.005266 -2.706678 -2.898135
3,0 -2.951333 -2.738056 -2.874811
3,1 -3.136502 -2.880569 -3.044676
3,2 -3.193114 -2.894526 -3.085984
3,3 *-3.358167 *-3.016924 *-3.235732

note. * indicates the best model. Source: Research Findings.

¥ { Y :
.08 . 3
.04
0o
-.04

.08
2007 2008 2008 2010 2011 2012 2013 2014 2015 208 2017

Residusl ==== Actual Fitted

Figure 5. Actual, fitted and residual for IPC in the ARIMA (3,1,3). Source: Research
Findings.
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— = DIPC ———- D1 —— STAT1
——— DIPC+2*SE1 ———— DIPC-2*SE1

Figure 6. Out of sample forecasting for IPC in the ARIMA (3,1,3). Source: Research
Findings.

It is possible to perform out of sample forecasting to evaluate the
performance of the prediction of the FSI by applying this model. In this
method, the in-sample period is between the second quarter of the year 2007
and the last quarter of 2012 and out of sample period starts from the first
quarter of 2013 and ends in the first quarter of 2017. Figure 5 shows out of
sample forecasting results in dynamic (D1) and static approach (Statl). The
difference level of the FSI in the Principal-component approach denotes
DIPC. Visual inspection shows that the forecast can capture the trend of the
index. According to forecast evaluation measures (See Table 11), the dynamic
forecasting is more accurate than static forecasting.
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Table 11
Evaluation of the Static and Dynamic out of Sample Forecasting for IPC in

ARIMA (3,1,3) Model

Forecast RMSE MAE MAPE SMAPE Theil
D1 0.126743 0.107326 215.5334 157.8796 0.629297
STATI1 0.129498 0.107417 237.3809 150.1041 0.640838

Source: Research Findings.

5.2 Forecasting Based on the Vector Error Correction Model

Similarly, the in-sample period is between the second quarter of the year
2007and the last quarter of 2012 and out of sample period starts from the first
quarter of 2013 and in the first quarter of 2017. Figure 6 shows out of sample
forecasting results in a dynamic approach. It is possible to make a comparison
between the evaluation of forecasting based on VECM and ARIMA methods
with some measures such as RMSE. Table 12 shows that all forecast
evaluation measures in the VECM model are more accurate than in the

ARIMA.

3
2007 2008 2000 2010 2011 202 2013 2014 2005 2048 2(C

IPC (WARSCEM) (125

Figure 7. Out of Sample Forecasting for IPC in the VECM Model. Source: Research
Findings.
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Table 12
Forecast Evaluation of IPC in VECM and ARIMA Models
RMSE MAE MAPE Theil
IPC in ARIMA 0.126743  0.107326 215.5334  0.629297
IPC in VECM 0.109172  0.093852 347.1691  0.524484

RMSE: Root Mean Square Error

MAE: Mean Absolute Error

MAPE: Mean Absolute Percentage Error
Theil: Theil inequality coefficient

Source: Research Findings.

6 Conclusion

According to ECB, financial stability is a condition in which the financial
system can resist against macroeconomic shocks. The present study is
designed to construct the financial stability index according to the Variance-
Equal Weighted method and principal component analysis and then to
determine the relationship between the FSI index and macroeconomic
variables. The principal component analysis helps us compress the data to
retain the majority of variance and show the economic changes in a better way.
Considering the drawbacks of the VEW, the PCA is applied in this research.
The behavior of macroeconomic and banking variables set in the VECM
model shows the evidence of one cointegrating vector. The results indicate
that there is a diverging long-run relationship running from inflation, GDP
growth rate, and unemployment to FSI. Results of the short-run test indicate
bidirectional causality between financial stability (IPC) and unemployment
(U). Forecast evaluation shows that VECM-based FSI prediction is more
accurate than the ARIMA model.

It is difficult to explain this result, but it might be related to short-run
policies with short-run objectives in both the banking sector and the economy
of Iran. There are, however, other possible explanations. Further research is
needed to examine the links between the FSI and macroeconomic variables
more closely, considering data limitations.

Out of sample forecasting was performed in ARIMA, and the VECM
model and findings indicate that forecast evaluation measures are more
accurate in the VECM model.

Financial Stability is a broad concept. The findings of this study have
several important implications for future practice. If we want to have a
comprehensive indicator, it is better to include different markets such as stock
exchange and world economic indicators to enhance the model and improve
the forecasting results. Future studies can be done by developing the index by
adding indicators of other related economic sectors.
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Though financial services outsourcing has been increasing during the last decades, most
outsourcing projects have failed due to qualitative criteria used in decision-making as
well as being unaware of differences in environmental circumstances. This study aims at
designing a model of deciding on outsourcing in state banks. The data of this applied,
developmental research was collected, using descriptive-survey method and two
instruments, namely, interview and quantitative were used in qualitative and quantitative
sections, respectively. The sample of the study comprises of banking experts working in
six state banks and the Central Bank of Iran. The initial model was derived, based on an
analysis of the aspects of variables as well as the indices obtained from the theoretical
principles and previous studies. The final research model, which consists of 6 factors and
22 subfactors was developed, using the Fuzzy Delphi Method and in triple consultation
with 20 banking experts. The criteria were weighted, and the relationship between the
criteria was examined, using F-DEMATEL method and ANP. The results of the study
indicate that the following are the most significant criteria driving the decisions made by
state banks on activities outsourcing: reliance on service providers, cost, the rapid
delivery of services by the contractors, gaining competitive advantage, the existence of
multiple contractors, improved control and overseeing.

Keywords: Making Decision, Outsourcing Activities, State Banks
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1 Introduction

Considering the significant advances in the business environment, including
globalization, information technology advances, public sector reforms,
increased competitive pressure, rapid technological change and the diffusion
of knowledge across different companies and markets with geographically
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different positions in the last two decades have forced organizations to
respond increasingly to customers’ needs. For this purpose, many
organizations that were hierarchically controlled in the past have been forced
to outsource their activities to specialist suppliers (Mcivor, 2008). In this
regard, managers in Iran have faced continuous emergence of management
tools in recent decades. In the last two decades, endless waves of tools such
as ISO 9000, productivity improvement systems, organizational excellence
models, administrative transformation programs, service compensation
systems, process reengineering, outsourcing, strategic planning, etc. have
been introduced into work plans of organizations (Akbari and Nikzad, 2011).

Nowadays, organizations consider outsourcing as an operational necessity
and plan many services for outsourcing. Due to the involvement of different
decision making groups as well as the interrelationships between outsourcing
criteria and options, outsourcing decision making on processes is a process
that requires examining different and sometimes conflicting theories of
experts considering the multiple and complex quantitative and qualitative
factors. Inaccurate and wrong decision-making is associated with the payment
of the cost for errors, and it is irreversible in some cases and requires the use
of robust and practical techniques in the area (Masrur et al., 2018).

Numerous previous studies have investigated the phenomenon of
outsourcing and its various aspects, different types of outsourcing in terms of
the nature and scope of activity, and sourcing models in terms of service
delivery and seller location. A large volume of the previous studies has
focused on outsourcing IT-related activities (Delen et al., 2019) such as digital
logistics (Teo et al., 2014), e-commerce (Al-Qirim, 2007), customer
relationship management (Hung et al., 2010). Some previous studies have also
considered the benefits and risks associated with outsourcing (Fan et al., 2012)
and have focused on success and failure of outsourcing projects (Law, 2018).
Besides, past studies have also investigated the factors affecting the
outsourcing of logistics (Zhu et al., 2017).

Outsourcing of financial services has grown in recent decades. Banks,
along with other organizations around the world, are increasingly outsourcing
their activities. Regardless of non-core activities such as maintenance
services, security services, property, and buildings maintenance, preparing
food, etc., which their outsourcing has become obligatory in some cases, many
banks are significantly outsourcing IT processes, administrative affairs, and
human resources (Tabatabaei and Mohammadi, 2015).

Despite increasing knowledge of managers of this issue, most outsourcing
projects in financial institutions are facing problems such as increased costs



Developing a Decision-Making Framework for Activities Outsourcing ... 527

(Rahman, 2011), reduced employee motivation and reduced organizational
learning ( Liapopoulos and Moschuris, 2013) due to the qualitative nature of
decision-making criteria and lack of attention to differences in environmental
conditions and various risks.

Some previous studies conducted on outsourcing in the banking industry
have investigated some of the advantages and disadvantages of outsourcing in
the banking industry (Tayauova, 2012). Moreover, a large number of studies
have investigated outsourcing of IT in the banking industry in Iran
(Feyzizadeh, 2013) and foreign countries (Blumenberg et al., 2009) as well as
information systems in this industry (Adeleye et al., 2004). Another study
conducted by Hanafizadeh et al. in Iran in 2017 investigated the factors
affecting the decision-making on e-banking outsourcing. However, very little
research was conducted to investigate the decision-making process for
outsourcing activities in banks.

This study investigates the decision-making criteria for the outsourcing of
activities in Iran’s state banks. According to the general policies of Article 44
of the Constitution, the stocks of Iranian Banks, including Melli, Sepah, Sanat
and Madan, Keshavarzi, Maskan, and Tose'e cannot be transferred to the
private sector. Given the critical role of these banks in Iran’s economy and the
intense competition of the banking network, outsourcing the activities of these
banks from a scientific point of view can significantly help these banks to
improve their efficiency and effectiveness.

In Iran, no comprehensive research has been conducted on providing an
indigenous model of decision-making on outsourcing of state banks based on
the conditions of the banking industry to the banking industry, and no specific
and well-organized guideline has been introduced as reference for policy-
making and monitoring on banks. Accordingly, this research has tried to fill
the theoretical gap with having a comprehensive and systematic approach to
outsourcing decisions and taking into account various factors including
internal and external factors as well as the involvement of experts from 6 state
banks and central bank. The results of the research can also be used in the
preparation of future relevant circulars.

Hence, the present study seeks to answer the question of what are the
principles and criteria for deciding on outsourcing of activities in Iran’s state
banks, given the specific sensitivity and duties of state banks and financial
Institutes, and how are the effects between criteria, weighting, and priority of
activities for outsourcing.

The research literature is reviewed first to become familiar with the
concept of outsourcing and in particular, the factors affecting the decision-
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making of outsourcing activities. Next, the research methodology is discussed.
Then, the research model and results are presented, and finally, the conclusion
of the research is presented.

2 Literature Review

2.1 Definition of OQutsourcing

It can be stated that the idea of outsourcing was first mentioned in Adam
Smith's book entitled “Wealth of Nations.” Adam Smith states "It is a true
term that the foresighted master of a family never tries to build something at
home that can cost him more than its purchasing” (Bagheri et al., 2015).

Experts have provided different definitions for outsourcing. In a general
description, outsourcing is defined as the allocation of internal duplicate
activities as well as the decision-making power to external contractors under
a contract (Khalili, 2014).

In general, outsourcing of activities consists of four main stages. The first
stage is preparation in which the advantages and disadvantages are examined.
In the second stage, the outsourced business and its supplier are selected. In
the third stage, the organization negotiates with the company that supplies the
service. In the last step, the activity is also outsourced and controlled (Bagheri
etal., 2015).

The decision-making criteria for outsourcing internal and external
activities and factors affecting these decisions can be divided into the
following dimensions.

2.2 Criteria for Making Deciding on Outsourcing of Activities in
Banks

2.2.1 Criteria Related to Enhancing Organizational Capability

Radlo (2011) examined the extent and barriers to outsourcing in Polish banks.
He found that the main reason for the increase in outsourcing in banks was the
restructuring of costs and assets and gaining more profit and competition and
an improvement in capability in general. Outsourcing, in addition to
maintaining the knowledge within the organization, provides the conditions to
promote it and use knowledge of the organization to achieve the organization's
goals (Gavious and Rabinowitz, 2003). Besides, outsourcing is a strategic tool
for risk-sharing and transfer of investment and business risks by forming an
investment portfolio for different areas of its business. It cuts the costs, uses
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capital and force of other companies, and reduces the risk of lack of
technology, technical knowledge, and skill (Parvyzyan, 2006).

2.2.2 Security Criteria

The data and information of banks have considerable value, and banks must
consider strict security issues to protect these data. As major part of banks’
data is collected and stored through information technology, it is clear that
outsourcing some functions, including information technology, will reduce
the banks' security (Nahavandi et al., 2010). In general, banks need to ensure
that service providers meet security-related indicators and criteria
(Hanafizadeh, 2017).

2.2.3 Technological Criteria

The use of new technology tools and the development of business enterprises
has many benefits for gaining advantage and growth of organizational
capability in global competition. Hence, much attention should be paid on
deciding to deploy new technology due to its sensitivity, high cost, and risk of
success (Farzad et al., 2012). It can be concluded that when the organization
activities are associated with more technology uncertainty, the tendency to
outsource the activities will be higher (Alvani and Ashrafzadeh, 2012).

2.2.4 Management Criteria

Outsourcing management goals include managers’ access to more time,
reducing managers' trivial tasks, and facilitating the management of
challenging tasks. Moreover, outsourcing is usually associated with a
decrease in the size of the organization and a decrease in the job security of
employees. Therefore, in evaluating outsourcing decision, it is necessary to
consider its effects on morale, motivation, and loyalty of the employees (Olfat
and Barati, 2010). Quality improvement, including quality planning, quality
control, and quality assurance can also be considered as management goals. If
the service quality of the organization improves after the outsourcing, it can
be used as a strategy for improvement and development of the organization
(Assaf, 2011).

In a study entitled "Outsourcing of accounting tasks and its impact on the
quality of financial reporting," Hoglund (2016) showed that outsourcing of
accounting tasks such as providing legal, financial statements as well as
having long-term relationships with service providers enhances the quality of
reporting. However, outsourcing of other tasks such as payment of wage does
not lead to higher quality in this area.
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2.2.5 Criteria Related to Service and Goods Suppliers

To outsource an activity, a company requires potential suppliers for that
activity. If there is only one supplier, the company needs to show a lower
tendency to outsource the activity, because it is associated with a risk of
complete dependence on the supplier. Besides, lack of paying attention to the
contractor's background and experience along with the tools, capabilities and
technical knowledge of supplier in the outsourced process can lead to failure
in outsourcing process (Masrour et al.2014).

In a study entitled “risk identification and providing a model for IT
outsourcing in Chinese financial institutions,” Kin (2012) showed that the
most critical risks associated with outsourcing in these institutions include
contractor selection constraints, cultural conflicts, and non-commitment of
contractors.

2.2.6 Criteria Related to the Characteristic of the Activity Outsourced
The question that arises in outsourcing is to what extent performing an activity
in the organization is necessary and important and if lack of performing it
actually disrupts the system or not (Kuhani et al., 2013). Some service
activities, such as preparing foods for airline passengers, are highly
standardized and some others, such as teaching, are less standardized and
regulated. Standardized services are easily replicated, and the quality of the
delivered service is also maintained. Therefore, as service activities focus
more on standardization, the tendency to outsource those activities will be
stronger (Alvani and Ashrafzadeh, 2012).

2.3 External Influential Factors

2.3.1 Social Criteria Influencing the Outsourcing of Activities

The expansion of civil community and the establishment of democracy in
communities, along with other social developments in Western communities
have led the development of new perspectives that rely on the renewal of
government intervention in civil affairs, assigning the activities to non-public
sector, privatization, outsourcing, and so on (Lewis, 2001). Additionally,
during outsourcing, many employees may be fired because of outsourcing
contracts. Outsourcing reduces the demand for low skilled workers and can
increase unemployment. Therefore, outsourcing:

— Reduces the wages and increases unemployment for low skilled workers

— Increases inequality between high and low-income groups.

— Increases the cost of social insurance (Keuschnigg, 2009).
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People satisfaction, the reaction of the media and the press are among the
influential social factors in this field.

2.3.2 Economic Factors

The banking industry around the world has changed dramatically in the last
two decades. The technological process and globalization of the financial
services have made banks face increased competitive pressure and focus on
optimizing operations and productivity, often performed through merging and
acquiring the ownership of companies and outsourcing (Fiorentino, 2009).
Due to government restrictions in financing the domestic economy
(inefficiency of the tax system) in Iran, the control of the government over the
banking system has increased. Unfortunately, despite the strong tendency to
reduce the authority of government, it has not been achieved so far, and the
stock market and securities boom failed to increase the depth of the financial
markets, so the firms' ability to attract capital has weakened (Isa Zadeh and
Saheri, 2012).

2.3.3 Political and Legal Factors

One of the significant barriers to outsourcing is the conflict between unions
and labor unions because, despite processes such as privatization and
outsourcing, many employees of the organization will lose their jobs, and take
actions such as protest. The authorities have not been able still to solve this
issue thoroughly and deal with it (Rajabzadeh, et al., 2010). Privatization and
the transfer of control of affairs to the private sector have been on the agenda
of Iran’s authorities in past decades. According to the relevant laws (National
Service Law, Article 44 of the Constitution, 20-year Vision 1404, five-year
development plans laws, etc.), outsourcing of the processes and activities of
organizations and changes in this regard have been emphasized by senior
officials of Iran (Bagheri and et al., 2015).

2.4 Internal Influential Factors

2.4.1 Mission and Strategy of the Organization

As the mission of the organization is proving guidance for doing the works
and adopting different strategies, those activities that are consistent with the
organization's vision must be maintained, and rest of activities must be
outsourced to external organizations (Dastyari et al., 2014). According to the
subject literature and interviews with experts, making organization agile and
decentralization are among the significant objectives (missions) in the issue
of state bank outsourcing. Reforming organizational structure and processes,
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human resource development, and so on are among the strategies of the study
banks in the strategic planning process.

2.4.2 Cultural Factors

Although companies around the world are nowadays moving toward
outsourcing, differences in organizational cultures and the complexity of
managing relationships created in outsourcing can lead to failure or
dissatisfaction (Rezaei et al., 2015).

Proper work interaction among employees of a company reduces time and
increases productivity. Companies whose relationships are based on personal
communications among the employees not merely based formal contracts
have stronger relationships. Secure communication between two
organizations will result in increased problem solving, cooperation, mutual
trust, mutual satisfaction, and confidence in the relations of the parties
(Gottschalk, 2006).

2.4.3 Size of Organization

The size of the organization increases the ability of the organization to pay
training and maintenance-related costs. Increasing the size of the organization
improves the ability to access large amounts of the resources required and
increases the ability to manage the risks associated with outsourcing.
Moreover, large companies have more experience with suppliers’
management than smaller ones. As a result, they will be probably more
successful in managing and signing outsourcing contracts (Gray, 2006). Since
company side activities are costly and time-consuming, it is cost-effective for
large companies that perform these activities on a large scale and costly for
smaller companies with a lower work scale (Dastyari et al., 2014).

3 Research Methodology

This study was conducted to identify the dimensions and components of

decision-making regarding outsourcing of Iran’s state banks. To answer the

main question, the following questions were asked in the research:

— What are the elements of the decision-making model of outsourcing of
activities in the state banks?

— How is the interaction of elements of the decision-making model of
outsourcing of activities in the state banks?

— What is the priority of each of the factors?
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— What are the effective factors (internal and external) in the outsourcing
decision-making model?

— What is the appropriate model for outsourcing activities in state banks?

The research is an applied and developmental study in terms of objective
and descriptive-survey in terms of method of collecting data and information.
In this study, a questionnaire on a Likert scale in fuzzy Delphi method, as well
as DEMATEL and Vikor questionnaire, were used to investigate the effects
of criteria, weighting, etc. for fuzzy calculations. The geographical domain of
the research is limited to Tehran, and it was carried out between autumn 2017
and winter 2018.

The opinions and views of experts, university professors, and related
experts in the banking system were used in this study. Since the survey
included six state banks, the relevant heads of departments (organization and
human resources, etc.) who had more than 15 years of employment history in
state banks, including experts in the areas of organization, management of
studies and baking regulations and human resources of the Central Bank were
selected to join the Delphi Group. Snowball technique was used to choose the
experts. In this technique, some managers with characteristics such as having
relevant postgraduate studies, relevant scientific experience primarily
managerial experience, sufficient motivation for participation and cooperation
were selected. Then, 20 individuals (14 from state banks and 6 central banks)
were identified with similar characteristics. Moreover, in the data analysis
stage, 7 banking experts’ views were used.

The main stages of this research are:

1) Initial identification of the elements of the decision-making framework
for outsourcing activities in Iran’s state banks after reviewing the
outsourcing literature and various decision-making models and
exploratory interviews.

2) Developing and testing the initial model by selecting the fuzzy Delphi
method and using the views of banking system experts and designing the
final model.

3) Collecting information using questionnaires and finally using fuzzy
DEMATEL and fuzzy ANP methods for inter-criteria effects, weighting
and prioritizing of decision-making criteria

According to experts, there is a relationship between the dimensions and
components of the internal relationships model, so this study uses a
combination of DEMATEL and ANP techniques to analyze the data.
According to Kumar and Dixit (2018), DEMATEL is a mathematical
approach that can be used to analyze the causal dependence and relationship
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between the dimensions of a problem for compound management and efficient
problem solving, and the ANP method can be used for calculating the relative
weight of criteria based on a set of hierarchical and internal relationships
between criteria (Yeh and Huang, 2014).

4 Designing and Identifying the Elements of the Decision-
Making Model

In the theoretical stage, the conceptual model and theoretical framework were
developed based on the theoretical foundations and different models. At this
stage, the dimensions, components, and indicators extracted from theoretical
foundations and studies conducted on the subject and exploratory studies were
used as a base for the identification of the conceptual model. Then, during
several stages of an exploratory interview with banking system experts and
after numerous reviews and consultation with 15 honorable professors of the
university, dimensions and components were identified, and the initial model
was designed.

4.1 Model Identification Using Fuzzy Delphi Method

The fuzzy Delphi method was invented in the 1980s by Kaufman and Gupta
(Cheng and Lin, 2002). Using this technique to make a decision and reaching
a consensus on issues whose goals and parameters are not explicitly stated
yields precious results. At this stage, the conceptual model and a questionnaire
with 29 questions (each question representing one factor) were sent to 20
expert group members, and their agreement on each of the factors was
obtained, and they suggested, and corrective views were applied. These
questionnaires are scored qualitatively on a five-point Likert scale ranging
from extremely important to unimportant. At this stage, the conceptual model
presented along with a questionnaire with 29 questions (each question
representing one factor) was sent to 20 expert group members and their
agreement with each of the factors obtained along with their suggested and
corrected points of view. Split. These questionnaires were qualitatively based
on five Likert ranges from extremely important to unimportant.

Then, the second questionnaire was prepared and sent back to the expert
group along with the previous views of each individual and their differences
with the views of other experts were sent to expert groups. In the second stage,
the expert team members again responded to the questions based on the
opinions of the other group members. According to the views presented in the
first stage and comparing with the results of this stage, if the difference
between the two phases is less than the threshold of 0.2, the survey process
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stops. As expert groups reached a consensus in some of the components and
the rate of disagreement in the first and second stages was less than the
threshold of 0.2, the survey on these factors stopped and the factors in which
the defuzzified mean of the experts’ view was less than 8 were excluded from
the conceptual model of the research. At this stage, 24 factors stopped, and a
survey was performed on rest of 5 factors in the third stage.

Finally, during the three-stage survey of 29 factors, 7 factors were excluded
from the final conceptual model of the research, and the final model consisted

of 22 factors.

Table 1

Factors and Secondary Factors Affecting the Decision-Making on
Outsourcing of Activities

Main factors Secondary factors Abbreviations
Lack of access to confidential organization Cin
Security Ci information by the contractor
Defect in dependency on companies providing service | Ci2
Defect in disclosing information of clients Cis
Improving the capability and releasing the human C
N resources within the organization 2
Organization’s NEVT —
capability C Eliminating non-core activities Cn
P Y2 Obtaining competitive advantage Cas
Access to the specialty of contractors Co4
Lack of human resource in applying technology Csi
. Complexity of technology Cs
Technological
Cs Access to new technology Css
Technological —uncertainty (rapid changes in
Cs4
technology)
Improving controlling and monitoring Cu
Management Improving service quality Ca
Cs Motivation and morale of employees Css
Cost Caa
- Speed of provision of services by contractors Csi
Suppliers - p
Multiple and potential contractors Cs2
market Cs -
Experience and background of contractors Css
Activit Standardization of activities Cel
covity Simplicity or complexity of the activity Ce2
characteristic - .
Ce Tangibility of activity Ce3
The level of dependency of activity to other activities Coa4
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5 Results
The step of examining the internal relationships between the factors using the
F.DEMATEL method is as follows:

To prepare the fuzzy direct relationship matrix, the experts answered the
level of effectiveness of each of the factors influencing each other based on
the scale ranging from very high impact (4), high effect (3), medium effect
(2), low effect (1) and no effect (0). Then, the answers were converted to fuzzy
numbers, and arithmetic mean of opinions was obtained. Table (2) and (3)
show the fuzzy direct relationship matrix for the primary and secondary
factors.

Table 2
Matrix of Fuzzy Direct Relationships between Factors
Cl C2 C3 C4 C5 C6
L M U|[L M U|L M UJL M U|JL M U|L M U
0. 0. 0 o 0. 0. [o. 0. 0.
S R O O O E R N
5 5 3 5 5 5|5 5 5
0. 0. 0. 0 0. 0. 0. 0. 0
clo. 5 T 00 o oy 0| & oo T gl g g
5 5 5 6 5 5 5 5 5
C o. %o % 0 O g O fg O Odg 00
301 3 S |3 5 g0 o 0|1 S 6|, 6 8| 5 7
5 5 5 5 5 5 5 5
c|% o %% o %o OO 0. % oo o ¢
J12 5 1703 ¢ 81, s o 0 oy 4 7 305
5 515 5 3 5 5 5
0. 0.]o0. 0. 0 0. o 0. 0
R P S S PRI
5 515 5 6 5 5 5 5
clo % oo o 2% O o |0 0 g % o o
cla 4 S 3 S |3 . g0 2 $|3 & g0 0 o0
5 515 6 5 5 5
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Table 3

Matrix of Fuzzy Direct Relationships between Secondary Factors

Cn Cn C. Ce3 Cea
L M U L M U L M U L M U

Cn 0 0 0 0.125 0.292 0.542 0.125 0.292 0.542 0.125 0.292 0.542
Ci 0.042 0.208 0.458 0 0 0 0.208 0.417 0.667 0.125 0.292 0.542
Ci 0.417 0.625 0.833 0.083 0.25 0.5 0.125 0.292 0.542 0.042 0.208 0.458
Ca 0.125 0.292 0.542 0.292 0.5 0.708 0.125 0.292 0.542 0.125 0.292 0.542
Cx 0.042 0.208 0.458 0.042 0.208 0.458 0.167 0.375 0.625 0.375 0.542 0.708
Cx 0.333 0.5 0.708 0.375 0.583 0.792 0.125 0.292 0.542 0.125 0.292 0.542
Ca 0.083 0.25 0.5 0.292 0.5 0.708 0.083 0.208 0.458 0.042 0.167 0.417
Cs1 0.083 0.25 0.5 0.417 0.625 0.792 0.167 0.333 0.583 0.167 0.333 0.583
Csx2 0.042 0.208 0.458 0.458 0.667 0.833 0.125 0.292 0.542 0.083 0.208 0.458
Cs3 0.125 0.292 0.542 0.333 0.542 0.75 0.125 0.292 0.542 0.167 0.333 0.583
C4 0.042 0.167 0.417 0.292 0.5 0.708 0.125 0.292 0.542 0.042 0.167 0.417
Car 0.542 0.75 0.875 0.417 0.625 0.792 0.417 0.583 0.75 0.375 0.542 0.708
Ca 0.083 0.208 0.458 0.292 0.5 0.708 0.167 0.292 0.5 0.083 0.208 0.458
Ca3 0.125 0.292 0.542 0.25 0.458 0.667 0.25 0.417 0.625 0.25 0.417 0.625
Ca 0.333 0.5 0.708 0.333 0.542 0.75 0.167 0.333 0.583 0.167 0.333 0.583
Csi 0.042 0.167 0.417 0.208 0.417 0.667 0.083 0.208 0.458 0.083 0.208 0.458
Cs2 0.208 0.417 0.667 0.542 0.75 0.875 0.042 0.167 0.417 0.125 0.292 0.542
Cs3 0.333 0.542 0.75 0.167 0.375 0.625 0.042 0.208 0.458 0.042 0.167 0.417
Cel 0.042 0.167 0.417 0.167 0.333 0.583 0.083 0.25 0.5 0.125 0.292 0.542
Ce2 0.167 0.333 0.542 0.292 0.5 0.75 0.125 0.292 0.542 0.208 0.417 0.667
Ces 0.167 0.333 0.542 0.167 0.333 0.583 0 0 0 0.042 0.208 0.458
Ces 0.042 0.167 0.417 0.333 0.5 0.708 0.167 0.333 0.583 0 0 0

Note: Due to the small size of the page and the large size of the matrix (24 x 24), the matrix has
been summarized.

Then, using other steps of fuzzy DEMATEL, the normalized fuzzy direct
relationships matrix was formed. Finally, the sum of column elements and
the row of matrix T was calculated for the primary factors and their

secondary factors and presented as D (influencing) and R (influenced)
vectors. The calculations are presented in Table 4.
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Table 4
The values of D, R, D + R, D -R
~ ~ D ~ = | Result
D R = D—-R
+R
Security 3.01 3.11 6.12 | -0.097 influenced

Lack of access to confidential
organization information by the | 0.249 | 0.228 | 0.478 | 0.02109 | influencing
contractor

Defect in dependency on companies
providing service

Defect in disclosing information of
clients

Organization’s capability 348 | 336 | 6.83 | 0.12 influencing
Improving the capability and releasing
the human resources within the | 0.37 | 0.363 | 0.734 | 0.00691 | influencing
organization

0.239 | 0.255 | 0.494 | -0.0167 | influenced

0.242 | 0.247 | 0.489 | -0.0044 | influenced

Eliminating non-core activities 0.359 | 0.334 | 0.694 | 0.02489 | influencing
Obtaining competitive advantage 0.373 | 0.429 | 0.802 | -0.0561 | influenced
Access to specialty of contractors 0.361 | 0.336 | 0.697 | 0.0243 influencing
Technological 3.21 3.08 629 |0.13 influencing
Lack of human resource in applying | o 375 | 392 | 0.764 | -0.0202 | influenced
technology

Complexity of technology 0.377 | 0.379 | 0.756 | -0.0021 | influenced
Access to new technology 0.397 | 0.387 | 0.784 | 0.00988 | influencing
Technological ~ uncertaint rapid . .
changos 1'1% technology) y o m@pid | 63551034 | 0.692 | 0.01242 | influencing
Management 344 | 3.6 7.03 | -0.162 influenced
Improving controlling and monitoring 0.432 | 0.429 | 0.86 | 0.00312 | influencing
Improving service quality 0.408 | 0.422 | 0.83 | -0.0136 | influenced
Motivation and morale of employees 0.387 | 0.366 | 0.753 | 0.02159 | influencing
Cost 0.453 | 0.465 | 0.918 | -0.0111 | influenced
Suppliers’ market 2.86 | 2.93 5.79 | -0.064 influenced
Speed of provision of services by | 109 | 236 | 0.425 | -0.0475 | influenced
contractors

Multiple and potential contractors 0.196 | 0.217 | 0.413 | -0.0213 | influenced
Experience and  background of . .
PR 0.213 | 0.145 | 0.358 | 0.06884 | influencing
Activity characteristic 2.92 | 2.85 5.77 | 0.073 influencing
Standardization of activities 0.291 | 0.287 | 0.578 | 0.00414 | influencing
Simplicity or complexity of activity 0.292 | 0.306 | 0.598 | -0.0142 | influenced
Tangibility of activity 0.272 | 0.275 | 0.547 | -0.0033 | influenced

The level of dependency of activity to

other activities 0.285 | 0.272 | 0.557 | 0.01334 | influencing
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Based on table 4, the factors that have positive R-D show that these factors
are influential and factors that have negative R-D show that these factors are
influenced by other factors. Therefore, among the primary factors
“technological” is the most influencing factor, and “management” is the most
influenced factor. Generally, positive R-D factors are considered triggering
factors and negative R-D factors are considered as influenced factors.

5.1 Weighting of Factors by Fuzzy ANP Method

The Network Analysis Process Method was presented in 1996 by Saaty for
multiple criterion decision making. It aims to provide a model to breakdown
complex multiple criterion decision-making problems into smaller
components to make the final decision by giving reasonable value for simple
components and then merging these values.

In this study, the fuzzy ANP was solved based on the general relations
matrix showing to what extent these factors are influencing or being
influenced. In this section, the general relations matrix was first normalized,
and the fuzzy weighted supermatrix was calculated. After normalization, the
weighted supermatrix was converged to form a limited supermatrix.

Finally, weights of factors and secondary factors were identified, as shown
in Table 5.

As Table 5 shows, the highest weight belonged to the factor of “defect in
dependency on companies providing service,” which is a secondary factor of
“security”, so it was ranked first. The second priority belonged to “cost”
factor, the third priority belonged to speed of providing the services by
contractors, the fourth priority belonged to “competitive advantage”, the fifth
priority belonged to “presence of multiple and potential contractors”, and sixth
priority belonged to “improvement of control and monitoring” among the 22
factors. They approximately accounted for 35.65% of the total weight of the
factors, indicating the high importance of these secondary factors.

Figure 1 shows the priority of the primary factors, and Figure 1 shows the
final priority of secondary factors by the F.ANP method.
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Table 5

Weight and Priority of Factors Affecting Outsourcing Decision Making

Weight and relative priority of | code Weight and relative | Weight and final
primary factors priority priority
Security 0.163 Cn 1 0.2789 0.0454 10
Ci 3) Ci2 3 0.4198 0.0683 1
Ci3 2 0.3013 0.0491 7
T Cai 2 0.2265 0.0412 14
Organization’s | ;¢ [ 1 02116 0.0385__ 17
capability
C) 2 Cas 3 0.3213 0.0585 4
Co4 4 0.2405 0.0438 11
Csi 4 0.2949 0.0479 9
Technological 0.162 Cs2 2 0.2569 0.0417 13
Cs “) Cs3 3 0.2603 0.0422 12
Cs4 1 0.1879 0.0305 22
Cai 3 0.2668 0.054 6
Management 0.202 Ca 2 0.2425 0.049 8
Cs ®) Ca3 1 0.1932 0.0391 16
Cas 4 0.2975 0.0602 2
Suppliers’ 0.147 Csi 3 0.4011 0.0588 3
market (1') Csz 2 0.3877 0.0568 5
Cs Cs3 1 0.2112 0.031 21
Activity Co1 3 0.2611 0.0376 18
characteristic 0.144 Ce2 4 0.2832 0.0408 15
Co 6) Ces 2 0.2329 0.0336 19
Ce4 1 0.2228 0.0321 20
0.25
0.2
0.15
0.1
0.05
O 1 T T T T T 1
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Figure 1. Relative Priority Diagram of Primary Factors.
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Figure 2. Final Priority Diagram of Secondary Factors.

6 Conclusion
This study aims to identify the criteria and standards for decision making
regarding the outsourcing of activities in Iran’s state banks.

The results of the literature review and Delphi three rounds showed that 6
main factors influence the outsourcing decisions in Iran’s state banks. Among
the factors, goods and service suppliers, organization’s capability and security
criteria had the highest priority. Among the secondary factors, the highest
weight belonged to the factor of "defect in dependency on companies
providing service," which is a "security" factor.

The literature on outsourcing activities has discussed numerous risks in this
regard. An organization can rely on a few service providers, and accordingly,
it is influenced by them (Klaas et al., 2001). Banks have a lower tendency to
outsource activities or processes related to security issues.

As expected, the cost factor is an essential criterion in the outsourcing of
activities in Iran’s state banks. In general, an organization can perform its
services at a lower cost than its competitors with outsourcing its activities can.
Reduced workforce and operational expenses are outcomes of outsourcing
(Dastyari et al., 2014).

“Speed of providing service by contractors" is the third priority among the
criteria of deciding on outsourcing the activities in state banks. This secondary
factor indicates that managers expect that providers to provide the required
services of the bank in the shortest possible time, as lack of it will reduce the
competitive power of the bank. It is highlighted when there is a competition
among the banks (Nahavandi et al., 2010).
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“Gaining competitive advantage” is the fourth priority among the criteria
of deciding on outsourcing the activities in state banks. Outsourcing enables
banks to use their resources more effectively to create value and gain
competitive advantage by focusing on their core activities. Hence, in
outsourcing decisions, managers did not show a tendency to outsource
activities that create a competitive advantage for the organization (Olfat and
Barati, 2010).

“Existence of numerous and potential contractors” is the fifth priority. To
outsource an activity, a bank requires potential suppliers for that activity. If
there is only one supplier, the company needs to show lower tendency to
outsource the activity, because it is associated with a risk of complete
dependency on the supplier, which this secondary factor is highly related to
the secondary factor of “defect” in companies providing services, as stated
before. Thus, the greater the number of potential suppliers, the tendency for
outsourcing the activity will be higher (Masrour et al., 2014).

Finally, “improving the process of controlling and monitoring” is the sixth
priority among the criteria of deciding on outsourcing the activities in state
banks. Outsourcing not only involves assigning the activity by the outsourced
organization but also involves assigning the right of decision-making to an
external supplier. By attaching the right of decision-making, the external
supplier will make the decision, and it will be responsible for the
consequences of its decisions to the outsourcer organization. Hence, it allows
the outsourcer organization to focus more on its core competences. It will also
help the bank improve the process of controlling and monitoring other
activities.

This research was conducted to develop a model to deal with the
complexities of decision making in the real world. As the research sample is
selected from state banks, the results will not be generalizable to the entire
banking system. The results of this study included guidelines in theory and
practice areas. In general, the results of this study emphasize that the one-
dimensional outlook of the outsourcing decision-makers will not lead to the
desired results. As Iran’s economy is a bank-centered economy and banking
system affects the economy and lives of citizens, if the focus of decision-
makers is merely on cost factors or a limited set of factors, we cannot be
optimistic for future of such decisions.
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