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Abstract 

The Sukuk market has become the fastest growing segment of the Islamic financial services 

industry. Governments and other corporate entities have started tapping the local and 

international Sukuk markets in order to raise the required funds. The investor base is also 

expanding and Sukuk has now become a popular and obvious choice for retail investors in a 

number of jurisdictions. However, because of lack of suitable market conditions and some 

cross-border restrictions, the international Sukuk market is not developed enough in Iran. 

Using international Sukuk issuance data for 2001–2015, this study investigates the 

determinants of international Sukuk issuance and the capacity of issuing such securities in 

Iranian financial market. We use ANOVA analysis and PCA to explore main factors. Using the 

data of 34 indicators for 21 countries that have issued international Sukuk, we found that the 

main determinants of international Sukuk issuance are the ratios of bank deposits to GDP (%), 

Stock market capitalization to GDP (%), International debt issues to GDP (%) and outstanding 

international public debt securities to GDP (%). After determination of the basic factors for the 

countries, using the discriminant model, we estimated the Iranian financial market’s capacity 

for issuing international Sukuk.  

Keywords: Islamic finance, International sukuk, Sukuk issuance, Iranian financial market. 
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1. Introduction 

The Islamic finance industry is a component of a broader financial system in 

which the design and operation of financial instruments, institutions, markets, 

and infrastructure are based, where relevant, on contracts and governance 

arrangements which apply Shariah rules and principles (Sundararajan, 

Ahmed, & Kohli, 2011, p. 3). In recent years, financial activities conducted 

under the banner of “Islamic finance” have grown significantly in volume and 

scope, attracting significant attention worldwide.  

The Islamic capital market is an important component of the overall 

Islamic finance system although it has been a late entrant into the industry, 

starting only in the mid-1990s. Notably, the sector has picked up positive 

momentum and is now attracting diverse investors and issuers from around 

the world growing steadily in depth and size. Broadly, Islamic capital markets 

comprise three main sectors: The Islamic equities market facilitated by the 

availability of Shariah-compliant indices, The Sukuk, and the Islamic funds 

market (IFSB, 2015, p. 17). 

The Sukuk market has become the fastest growing segment of the Islamic 

financial services industry. It has clearly emerged as a key capital market 

instrument used by issuers ranging from sovereigns, quasi-sovereigns, 

financial institutions and corporates for project financing and infrastructure 

purposes etc. The government and other corporate entities have started tapping 

the local and international Sukuk markets in order to raise the required funds. 

The investor base is also expanding and Sukuk has become a popular and 

obvious choice for retail investors in a number of jurisdictions. Sukuk is 

considered to be the most appealing component of the activities constituting 

Islamic finance in general (IIFM, 2016; IFSB, 2015, p. 8). 

With a history of more than half a century of activities, the Iranian Islamic 

capital market is one of the fast-growing markets gaining momentum after the 

ratification of the Securities Market Act and the issuance of general policies 

regarding privatization stipulated in the Constitution. As a result of this policy 

boost, the total value of the market has increased by 40 times in the past 

decade. Furthermore, the introduction of Sukuk has led to a diversity of 

instruments and a continuous expansion of investment in the market (Nili, 

2014, p. 195). However, because of lack of market conditions and some cross-

border restrictions, the international Sukuk market is not developed enough  

in Iran. 
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This paper first provides an analysis on determinants of international 

Sukuk issuance. Then it estimates the capacity of Iranian financial market for 

issuing international Sukuk. So we have two main questions to answer in this 

paper: 

1. What factors influence the development of international Sukuk 

issuance? 

2. How much is the capacity of Iranian capital market for issuing 

international Sukuk? 

The rest of the paper is as follows. Section 2 explains the background of 

the matter. Section 3 examines the related literature. The main questions are 

explained in section 4.  Section 5 describes the methodology including the 

model variables and data selected for this paper. The main results are 

presented in section 6. Section 7 includes our concluding remarks. 

 2. Backgrounds 

2.1. International bond market 

The ability to attract foreign participation in local currency bond market has 

important benefits for industrial and developing economies alike (Warnock & 

Warnock, 2005). At the other end of the spectrum are developing economies, 

which presumably have a greater need for foreign capital but are unfortunately 

unable to attract foreign investors to their local currency bonds. 

This inability to attract foreign investors has led to a reliance on foreign 

currency-denominated debt (Burger & Warnock, 2007; Eichengreen & 

Hausmann, 2005). 

International bonds are government (sovereign) or corporate bonds issued 

in a country in a foreign currency to the investor (Arnold, 2015, p. 205). The 

international bond market has been much more innovative than the domestic 

bond market in the types of instruments offered to investors. This market 

encompasses two basic market segments: Foreign bonds and Eurobonds. A 

foreign bond issue is one offered by a foreign borrower to the investors in a 

national capital market and is denominated in that nation’s currency. It is 

usually given a name that relates to the country of the currency of issue, e.g. 

Samurai bonds are issued in Japan in yen by a non-resident issuer. Eurobond 

issue is one denominated in a particular currency but sold to investors in 

national capital markets other than the country which issued the denominating 

currency. An example is a Dutch borrower issuing Dollar-denominated bonds 
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to investors in the U.K. (Eun & Resnick, 2004, p. 157; Arnold, 2015, p. 205). 

Different types of bonds are outlined in Table 1. 

Table 1. The Attributes of the Different Types of Bonds 

Type of 

bond 

Currency of 

issue 

Nationality 

of issuer 

Place of 

issue 

Primary 

investors 

Domestic 

bond 
Domestic Domestic Domestic Domestic 

Foreign 

bond 
Domestic Foreign Domestic Domestic 

Eurobond 

Eurocurrency 

(Euroyen 

Eurodollars, 

Eurosterling, etc.) 

Any International International 

Source: (Arnold, 2015, p. 206) 

The majority of international bonds are issued in US Dollars or Euros, 

with the Euro now having overtaken the dollar – of all the international bonds 

outstanding 45% are denominated in Euros and 36% in Dollars (Arnold, 2015, 

p. 206). Bond issuance remained an important source of external financing for 

many low and middle-income countries, totaling $242 billion in 2014, up 

marginally from 2013 (World Bank, 2016, p. 7). 

Eurobond segment of the international bond market accounts for 

approximately 80 percent of new offerings (Eun & Resnick, 2004, p. 165). 

Eurobonds present significant advantages to their issuers relative to domestic 

bonds. Table 2 lists the advantages and drawbacks of Eurobonds. 

2.2. Sukuk 

According to IFSB 1 ’s definition, Sukuk are certificates that represent a 

proportional undivided ownership right in tangible assets, or a pool of tangible 

and other types of assets. These assets could be in a specific project or specific 

investment activity that is Shariah-compliant (IFSB, 2016). 

Sukuk, which is plural for Sakk, refers to an investment certificate. It could 

also mean a trustee certificate. It seems that Sukuk were used extensively by 

Muslims in the middle Ages as papers denoting financial obligations from 

 
1. Islamic Financial Services Board. 
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commercial activities. Some have argued that the contemporary term check 

has its origins in the word Sakk. 

Table 2. Advantages and Drawbacks of Eurobonds 

Advantages Drawbacks 

Large loans for long periods are 

available. 

Only for the largest companies and 

only those with good ‘name 

recognition’ or good credit rating 

Often cheaper than domestic bonds. More exchange rate risks 

Ability to hedge interest rate and 

exchange rate risk. 

The secondary market can be illiquid. 

The bonds are usually unsecured. The 

limitations placed on management are 

less than those for a secured bond. 

 

The lower level of regulation allows 

greater innovation and tailor-made 

financial instruments. 

 

Issuance procedures are relatively simple  

Being outside the control of governments 

they cannot be frozen in an international 

dispute. 

 

Enhances the international profile of the 

borrower. 

 

Source: (Arnold, 2015, p. 224) 

Sukuk are also called Islamic bonds or Islamic securities, which structure 

securitized leases (Ijarah) and other Islamic financing contracts, such as 

Murabahah (sale with markup), Musharakah (a combination of equity 

contribution and proportional profit and loss sharing on the basis of 

partnership), and Mudharabah (partnership between one person who 

contributes capital and another who provides managerial skills) (Ismath Bacha 

& Mirakhor, 2013, p. 172; Zulkhibri, 2015, p. 238). 

Sukuk securities are a subset of broader Islamic banking, investment, and 

finance products (Safari, Ariff, & Mohamad, 2014, p. 125). In fact, Sukuk 

consist of a specific class of shariah-compliant financial instruments which 

provide an alternative source of financing especially for the giant corporate 

and sovereign entities compared to the conventional bonds. Sukuk are 

innovative debt securities which are similar to the conventional bond with 
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respect to cash flow and risk (Klein & Weill, 2016, p. 2; Alam, Hassan, & 

Haque, 2013, p. 22). Sukuk serve as a vital tool for resource mobilization and 

a key instrument for the development of Islamic financial industry (Wilson, 

2008; Jobst, Kunzel, Mills, & Sy, 2008). 

The major distinguishing features of Sukuk compared to bonds are the 

prohibition of a fixed interest payment, the exclusion of transactions involving 

extreme uncertainty or a deliberate lack of transparency (harar), the exclusion 

of gambling (maysir), short selling, arbitrage and excessive speculation (Aloui 

et al., 2015a,b; Bouslama and Lahrichi, 2016). Moreover, the return on Sukuk 

should depend upon the return of the underlying investments that have to be 

compliant with Islamic rules. Hence, Sukuk should not be driven by interest 

rate changes in the same way as conventional bonds. Unlike bonds which 

constitute a nominal debt that the issuer has to re-pay at maturity, Sukuk 

represents a share in the project and its value at maturity has to reflect the 

current market value of the underlying investment (Maghyereh & Awartani, 

2016, pp. 246-247). 

Table 3. Sukuk Variation by Different Criteria 

Criteria Types 

Underlying 

Contract 

Mubadalah 

(transaction) Contracts 

Ijarah, Wakalah, Salam, 

Murabahah, Istisna, Ju’alah, Bay’-

al-Dayn 

participation (risk-

sharing) Contracts 

Musharakah, Mudharabah, 

Muzara’ah, Musaqah 

Non-profit Qard-ul hassan, Vaqf (endowment) 

Hybrid Two or more contracts 

Issuer Type Sovereign, Quasi-Sovereign, Corporate 

Domicile Domestic, International 

Maturity Short-term, Mid-term, Long-term 

Profit rate Fix, Variable 

Currency MYR, USD, SAR, BHD, GBP, etc. 

Discourse Asset-backed, Asset-based 

Marketability Tradable, Non-tradable 

Listing Listed, Not-listed 

Rating Rated, Not-rated 

Source: Authors’ 
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As all Islamic finance products and transactions must be based on a 

Shariah-compliant contract, Sukuk are typically designed on one or more such 

Shariah-based contracts (Ismath Bacha & Mirakhor, Islamic Capital Markets; 

a Comparative Approach, 2013, p. 176). Also, Sukuk have been classified 

according to different criteria like issuer type, domicile, maturity, currency, 

etc.  Table 3 shows the different types of Sukuk.  

The Sukuk market is seen as a way to channel the world’s growing pool of 

Shariah-compliant capital to be used to promote sustainable and equitable 

economic development (Thomson Reuters Zawya, 2015). Sukuk serve as a 

vital tool for resource mobilization and a key instrument for the development 

of Islamic financial industry (Jobst, Kunzel, Mills, & Sy, 2008; Wilson, 2008). 

Sukuk have also become a significant tool for raising finance effectively and 

efficiently in term of the allocation and mobilization of resources on 

international capital markets (Zulkhibri, 2015, p. 237). Also Sukuk can be used 

in the strategic asset allocation and hedging of portfolio fund managers 

(Maghyereh & Awartani, 2016, p. 260). Furthermore, since global markets in 

many Muslim countries are largely untapped, Sukuk have a competitive 

advantage for international institutional investors (Zulkhibri, 2015, p. 242). 

2.3. Sukuk market 

The Islamic finance industry reached an overall total value of USD1.88 trillion 

in 2015 with expectations of market size to be $3.4 trillion by the end of 2018 

(IFSB, 2016, p. 7) . An important sector of Islamic finance is comprised of 

Sukuk, which reached a global issuance level of about $767 billion by 

September 2015 (IIFM, 2016, p. 6).  

The Sukuk sector is the fastest-growing segment of the global Islamic 

financial industry with a compound annual growth rate (CAGR) close to 20 

percent between 2009 and 2014. The issuance of Sukuk has increased rapidly 

but there is still potential for further growth. Global Sukuk issuance totaled 

about US$114.5 billion in 2014 (Zulkhibri, 2015, p. 238). In the recent years, 

the market for Sukuk has grown fast from less than USD1,172 million in 2001 

to USD137,599 billion in 2012 and slowed down to just over USD60,693 

million issuances in 2015 (IIFM, 2016, p. 5).  

Recently, many Muslim and non-Muslim countries have become 

interested in Sukuk as an alternative for finance and investment beyond 

conventional finance. Morocco, Nigeria and South Africa in Africa, France 

and the United Kingdom in Europe, Kazakhstan in Central Asia, and Brunei 
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in East Asia have modified their regulations to allow Sukuk to be issued in 

their financial markets, and many other countries are planning to do so. Sukuk 

are becoming an increasingly important Islamic financial instrument in both 

Muslim and non-Muslim countries (Zulkhibri, 2015, p. 237). The more 

exciting development of the Sukuk market is the acceptance of Sukuk outside 

the Muslim world as manifested by its issuance in non-OIC nations, 

namely, UK, Senegal, Hong Kong, South Africa, and Luxembourg (Ibrahim, 

2015, p. 189). 

Asian continues to be the dominant player in the global Sukuk market. In 

terms of region, Asia accounts for 74% of global Sukuk issuances since 

inception of the market. GCC is the second largest destination of Sukuk with 

22% of global Sukuk issuance. Malaysia is the reason behind the dominance 

of Asia in the Sukuk market. The country has to its credit slightly over 67% of 

the total global Sukuk issuances until the end of 2015. Other issuers in order 

of their share in the global market are the UAE (8.1%), Saudi Arabia (7.8%), 

Indonesia (3.7%), Qatar (3.0%), Bahrain (2.76%) and Sudan (2.1%) (IIFM, 

2016, p. 33). 

The market for Sukuk has flourished, but Islamic financial markets are 

having difficulty in fully developing in many emerging Muslim countries 

because Islamic financial instruments are still limited with respect to 

conventional financial instruments (Zulkhibri, 2015, p. 238). 

2.4. International Sukuk 

Global Sukuk can be either domestic or international. According to above, we 

can say that international Sukuk are government (sovereign) or corporate 

Sukuk issued in a country or a foreign currency to the investor. The 

international Sukuk market is the key driver of the Sukuk market though it 

forms just under 20% of overall global Sukuk issuances since 2001. 

Denominated in USD and other stable currencies, international Sukuk are now 

being issued in longer tenors of up to 30 years. While in recent years, 

sovereign and quasi-sovereigns seem to be on the rise, historically since 

inception, roughly 47% of all international Sukuk issues have been in the 

corporate sector, which includes financial institutions, corporate and others 

(IIFM, 2016, p. 23). 

Total international Sukuk issuances stood at USD20.88 billion in 2015 as 

against 2014 level of USD26.4 billion which was the highest ever value of 

issuances recorded since the inception of the Sukuk market.  There have been 
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a total of 359 Sukuk issues worth USD148.8 billion between Jan 2001 to Dec 

2015.  UAE together with Saudi Arabia gained roughly over 50% of the entire 

international Sukuk issuances since inception (IIFM, 2016, p. 6). Figure 1 

illustrates the regional break-up of the total international Sukuk issuance 

during the period Jan 2001– Dec 2015. 

Figure 1. Regional Break-Up of International Sukuk Issuance 

from Jan 2001 to Dec 2015 (USD millions) 

 

 

The share of sovereign/quasi-sovereign issuers in the international Sukuk 

market has risen steadily from only 28% of the entire issuance in 2001-2008 

to 66% in 2013-2014. From the period 2013-2014 to the year 2015, however, 

we spot a marked shift from sovereign to quasi-sovereign with the latter 

forming 43% of the entire international issues in 2015 (IIFM, 2016, p. 18). 

In the international Sukuk market, Ijarah Sukuk has traditionally been a 

more popular structure for issuance. The share of Ijarah among Sukuk issues 

consistently increased from 39% of total issuance in 2001-08, to 42% in 2013-

14. In 2015 however, we see a sudden shift from Ijarah (14%) to Wakalah 

model (63%). USD13 billion or 63% of the total international Sukuk issuance 

in 2015 made use of the Wakalah model. On an overall basis, it seems that 

Ijarah Sukuk has historically been the favorite structure of international 

sovereign and corporate issuers while quasi-sovereign issuers seems to have 

favored the Wakalah structure (IIFM, 2016, pp. 28-30). 
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2.5. Sukuk issuance in Iran 

Ratification of the Securities Market Act in 2005 provided the opportunity to 

design and employ Sukuk to be traded in Iran capital market as trading 

conventional bonds has been banned since the Islamic Revolution of Iran. 

Previously these instruments were mostly traded in the banking system in the 

form of money market but as of today different kinds of Sukuk in full 

compliance with Sharia laws are registered with SEO1 and traded in the capital 

market. The first Musharakah Sukuk was issued in August 2005 and the annual 

issuance of Sukuk has experienced a promising upward trend ever since. To 

put this in perspective, Sukuk issuance in IFB2 and TSE3 recorded the value of 

$500 million in 2014 alone (SEO, 2014, p. 66).  

Today along with common Sukuk traded on exchanges as Musharakah, 

Murabahah and Ijarah, there are others designed by market experts and ratified 

by Shariah committee to be used in the markets including Mudarabah, 

Manfa'ah and Istisna. The total amount of the Sukuk issuance from 2005 to the 

end of 2014 was USD1.6 billion. About 66% of this amount related to Ijarah 

and Murabahah Sukuk (SEO, 2014, p. 66). Table 4 shows the flow of finance 

through Iranian capital market during 2010-13. 

Despite the relative development of the Sukuk market in Iran, most of the 

Sukuk issued in Iran have been domestic. Accordingly, one of the well 

potential markets in the Iranian financial market is international Sukuk. This 

paper attempts to estimate Iranian market capacity for issuing international 

Sukuk based on selected variables. 

3. Related Literature 

Compared to the literature on conventional bonds, the existing research on 

Sukuk is relatively thin, largely consisting of qualitative rather than 

quantitative work. The bulk of the literature focuses on operational matters of 

Sukuk issuance and structure in practice, which revolve around their need to 

be Shariah-compliant. However, empirical studies on economic factors impact 

on Sukuk market development and estimation of market capacity for issuing 

Sukuk are limited in numbers. There are few studies that look into the 

influence of changes in macroeconomic variables on Sukuk market.  

 
1. Securities Exchange Organization. 

2. Iran Fara Bourse.  

3. Tehran Stock Exchange. 
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Table 4. Financing in Iranian Capital Market (Billion Iranian Rials) 

Description 2010 2011 2012 2013 

Establishment of public 

joint stock companies 
3,268 1,413 2,555 1,500 

Capital raising in public 

joint stock companies 
95,431 98,324 113,950 189,927 

Musharakah Sukuk 14,450 1,000 2,750 3,200 

New Islamic financial 

instruments 
291 3,416 2,639 8,137 

Subtotal 113,440 104,153 122,894 202,764 

IPO in stock exchange and 

Farabourse market 
49,722 9,400 3,536 21,965 

Offering in Farabourse third 

market 
17,698 14,000 29,774 30,484 

Salam (forward) and 

deferred payment 

transactions in mercantile 

trade 

73,579 96,000 180,314 207,062 

Major & transfer 

transactions in stock 

exchange and Farabourse 

market 

66,823 65,032 62,780 197,844 

Subtotal 207,822 184,432 276,404 457,355 

Total 321,262 288,585 398,298 660,119 

Source: (Nili, 2014, p. 206) 

Cakir and Raei (2007) examine the risk-reduction advantages of issuing 

sovereign Sukuk. Using a sample of sovereign Sukuk and Eurobonds from the 

same issuer, they estimate and compare Value-at-Risk (VaR) for a portfolio 

that includes both instruments to a pure Eurobond portfolio. They found that 

the VaR is reduced when Sukuk are added to the portfolio of fixed-income 

securities, demonstrating that these investment certificates create 

diversification benefits for investors. 

Jobst, Kunzel, Mills and Sy (2008) in their seminal paper summarize some 

of the issues encompassing the Sukuk market. They advocate that, despite the 

global financial crisis, there is still a strong demand from both Islamic 

countries and conventional financial institutions for Shariah compliant 

securities like Sukuk.  
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Mohd Ashhari, Chun and Nassir (2009) study the impact of Sukuk and 

conventional bonds announcement on shareholder wealth for firms listed on 

the Bursa Malaysia (stock market of Malaysia) for the period of 2001 to 2006. 

The study finds that there is a wealth effect on Sukuk issues announcement but 

not for conventional bond announcement.  

Ahmad and Radzi (2011) investigate the role of prevailing economic 

conditions in the country on the issuance of Sukuk and conventional bond. The 

study finds significant effects of GDP, Malaysian Ringgit exchange rate 

with USD and market liquidity on the issuance of Sukuk in Malaysian 

capital market whereas conventional bonds issuance was only affected by 

exchange rate. 

Ahmad, Daud, and Kefelia (2012) examined macroeconomic influences 

on Sukuk issuance in Malaysia based on aggregate level data Vector 

autoregressive model (VAR). The findings indicate that the causality runs 

from Sukuk to GDP. In the short-horizon, Sukuk is driven by its own dynamics. 

The study argues that since Sukuk issuance Granger-causes GDP, policy 

makers should introduce policies to modernize the functional aspects of 

Islamic capital market (Zulkhibri, 2015, p. 247). 

Alam, Hassan, and Haque (2013) examine the impact of Sukuk and 

conventional bonds issuance announcement on shareholder wealth and their 

determinants using 79 Sukuk and 87 conventional bonds over 2004–2012 in 

six developed Islamic financial market. The study shows that from a short-run 

perspective, the effect of announcement of Sukuk on firm value is negative, 

while the effect of announcement of conventional bond is positive for all 

periods except for the post-crisis period. Therefore, in spite of having a 

religious motivation to issue Sukuk, the negative effect might hinder firms in 

raising funds for Sukuk.  

Said and Grassa (2013) investigated similar issues on the determinants of 

Sukuk market development in ten countries. The results show macroeconomic 

factors-GDP per capita, Muslim population, economic size, and trade 

openness as well as regulatory quality-have a positive impact on the 

development of a Sukuk market. However, the amount of Sukuk issued has 

declined considerably in recent years, and the financial crisis has negatively 

affected the development of the Sukuk market. At the same time, conventional 

bond markets contribute positively to the development of the Sukuk market. It 

appears that the conventional bond market and the Sukuk market are 

complements rather than substitutes.  
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Godlewski, Turk-Ariss and Weill (2014) examine the market reaction to 

conventional bond issues vs Sukuk issues. They found that there is no 

significant market reaction to conventional bond issues, but a significant 

negative stock market reaction to Sukuk issues. Some studies have established 

that changes in macroeconomic variables contain important information for 

stock market participants.  

Balcilar, Cerci, & Demirer (2016) examined the international 

diversification benefits of Sukuk for equity investors in conventional stock 

markets. The authors compared the diversification benefits of these securities 

with their conventional alternatives from advanced and emerging markets. 

They found that asymmetric shocks are observed from conventional stocks 

and bonds into Sukuk. Compared to emerging market bonds, Sukuk are found 

to display a different pattern in the transmission of global market shocks. 

Klein & Weill (2016) investigated the determinants for firms to choose 

Sukuk over conventional bond. They examined the potential impact of 

information asymmetries through moral hazard and adverse selection to 

explain why firms prefer using Sukuk. They performed logit regressions of the 

choice of debt type to determine which characteristics lead a firm to issue a 

Sukuk rather than a bond and they found evidence of the influence  

of information asymmetries and adverse selection on the choice of the  

Sukuk market. 

The present study adds to the scarce literature on the empirical 

determinants of international Sukuk issuance and Iranian financial market 

capacity for issuing such securities.  

4. Methodology and the Model  

In this section, we will present the methodology. Empirical finding on 

determinants of the international Sukuk market development are also 

presented for 21 countries namely: Bahrain, China, France, Germany, Hong 

Kong, Indonesia, Japan, Kazakhstan, Kuwait, Luxembourg, Malaysia, 

Pakistan, Qatar, Saudi Arabia, Singapore, South Africa, Sudan, Turkey, 

United Arab Emirates, United Kingdom & United States. The sample is for 

2000-2015 and contains important indices in financial structure and financial 

development based on World Development Indicators (World Bank, 2016). 

Accordingly, we use the data of 34 related economic and financial indicators 

for 21 countries. Also, we use a dataset of international Sukuk issuances from 
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2001 to 2015 using International Islamic Financial Market (IIFM), Thomson 

Reuters Zawya and Bloomberg databases. 

We do not have any international Sukuk market in Iran. In this paper we 

predict international Sukuk capacity using Calibration method. First of all, we 

use ANOVA analysis and PCA to select indicators which discriminate 

countries with more than average international Sukuk issuance in the world. 

Second, we use discriminate analysis to select important indicators that affect 

Sukuk issuance. Third, we estimate capacity of issuing international Sukuk in 

Iran, using calibrated coefficient of important indicators.  

4.1. ANOVA analysis and variable selection 

Initially, the univariate analysis of variance (ANOVA) test was applied to the 

34 indicators which have discriminating ability for the country that issue 

international Sukuk more than average and others in the year before. Table 5 

presents means and standard deviations of the indicators for the two groups 

(non-failed and failed), and significance tests for the equality of group means 

for each indicator. F statistics and their observed significance levels are shown 

in the last two columns. 

Indicators are presented in ascending order, according to the significance 

level of F statistics in Table 5. The significance level is small (<5%) for the 

first 18 indicators. Hence, the null hypothesis that the two group means are 

equal is rejected at 5% significance level for these indicators. The other 

indicators displayed in Table 5 were excluded from the analysis, since they 

were not able to split the countries into the non-failed and failed groups. 

Equality of group means for these indicators cannot be rejected at 5% 

significant level. 

The other test statistics calculated in Table 5 is Wilks’ lambda (  ) which 

is the ratio of within-groups sum of squares to the total sum of squares.   

takes the value between 0 and 1 ( 0 1  ). 1  means all observed group 

means are equal. Values close to 0 occur when within - group variability is 

small compared to the total variability. That is, most of the total variability is 

attributable to differences between the means of the groups. As can be seen in 

Table 5, the group means of the first 12 indicators are most different for non-

failed and failed countries. 
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These factors can influence international Sukuk issuance. For instance, the 

higher level of GDP growth, the higher level of need to external funding and 

the greater is the development of the international Sukuk market. Also, there 

is a strong negative relationship between inflation and Sukuk market 

development. A stable economic environment is favorable to the development 

of both bonds and Sukuk market. 

In the following sections, Principal Component Analysis (PCA) was 

applied to the 13 indicators and the important factors in explaining 

international Sukuk issuance were determined. Factor scores were calculated 

for each of the countries, and these scores were used as independent variables 

in estimating parsimonious discriminant model.  

4.2. Principal Component analysis 

The main objective of the principal component analysis (PCA) here is to 

determine the important determinants (characters) which can explain 

international Sukuk issuance of the countries. PCA explores underlying 

patterns of relationship between the indicators; they must be correlated to each 

other for the PCA to be appropriate. Therefore before proceeding to the PCA, 

appropriateness of indicators to the PCA was evaluated. The evaluation was 

performed by Bartlett’s test of sphericity. Bartlett’s test can be used to test the 

null hypothesis.  

Table 6 presents the results of Bartlett’s test of sphericity. The value of the 

Chi-square test statistic for sphericity is large and observed significance level 

is small enough (<1% significance level), so the null hypothesis, can be 

rejected. 

Table 6. Results of KMO and Bartlett’s Test of Sphericity 

Description Value 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .753 

Bartlett's Test of Sphericity 3115.748 

df 66 

Sig. .000 

Source: Authors’. 

 

In PCA, four-common factors are needed to represent the indicators. 

Percentages of total variances explained by each factor were estimated 
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(eigenvalues). Table 7, presents the estimated factors and their eigenvalues. In 

PCA, indicators are expressed in standardized form, with a mean of 0 and the 

standard deviation of 1. 12 indicators were used in the study; then each 

indicator’s standardized variance is 1 and total variance is 12. Only those 

factors that account for variances greater than 1 (eigenvalue>1) were included 

in the model. Factors with variance less than 1 are not better than a single 

indicator, since each indicator has a variance of 1. Hence, the first 4 factors 

[bank deposits to GDP (%), stock market capitalization to GDP (%), 

international debt issues to GDP (%) & outstanding international public debt 

securities to GDP (%)] were included in the model. The estimated four- 

common factor model explains 70.39% of the total international Sukuk for 

countries. 

Table 7. Eigenvalues of the Factors 

Component 

Initial Eigenvalues 
Extraction Sums of Squared 

Loadings 

Total 
% of 

Variance 

Cumulative 

% 
Total 

% of 

Variance 

Cumulative 

% 

1 3.250 27.085 27.085 3.250 27.085 27.085 

2 2.261 18.839 45.924 2.261 18.839 45.924 

3 1.547 12.890 58.814 1.547 12.890 58.814 

4 1.390 11.585 70.399 1.390 11.585 70.399 

5 .967 8.056 78.455    

6 .787 6.558 85.013    

7 .725 6.045 91.058    

8 .397 3.305 94.363    

9 .329 2.741 97.104    

10 .186 1.551 98.656    

11 .108 .900 99.556    

12 .053 .444 100.000    

    Source: Authors’. 

Ratio of bank deposits to GDP is the most important determinant in 

explaining international Sukuk issuance. It explains 27.08% of the total 

variance of the indicators. It is one of the financial structure indicators and 

affects the development of financial markets including international Sukuk 

market. Low bank deposit is a sign that shows that country does not have a 

strong investor base for investment in financial markets. 
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The second most important ratio is stock market capitalization to GDP that 

explains about 18.84% of the total variance. To approximate the size of stock 

markets, the most common choice in the literature is stock market 

capitalization to GDP. Stock market size is used as a measure of the overall 

degree of capital market depth and is one of the important factors that indicates 

the development of a country’s financial market. 

International debt issues to GDP and outstanding international public debt 

securities to GDP are the next two main factors that determine international 

Sukuk issuance. They explain 12.89% and 11.85% of the total variance, 

respectively. These are two important factors to measure the depth of a 

financial market.  

The other objective of the PCA is to calculate factor scores for each of the 

countries according to the four factors determined. In PCA, all indicators are 

standardized, with a mean of 0 ( 0  ) and the standard deviation of 1 

( 1  ) according to Eq. (1), r represents indicators and C represents 

countries;  

𝑍𝑐𝑟 =
𝑅𝑐𝑟 − 𝜇𝑟

𝜎𝑟
 r= 1,2,…,12 c= 1,2,….,21 (1) 

Estimated factors can be expressed as a function of the observed original 

variables (indicators). In order to estimate the jth factor score (Fcj) for Country 

C, Eq (2) was used below: 

𝐹𝑐𝑗 = ∑ 𝑊𝑟𝑗𝑍𝑐𝑟
12
𝑟=1              j=1, 2,..,4 (2) 

where, Wrj is the factor score coefficient, for the  jth factor and  rth indicator 

and Zcr is the standardized value of the rth indicator for country C. Table 8,  

presents the factor score coefficient matrix (Wrj) estimated by PCA.  
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Table 8: Factor Score Coefficients Matrix (Wrj) 

 

Indicator 
Component 

F1 F2 F3 F4 

R1 .716 -.101 .171 .263 

R2 .582 -.541 .241 .356 

R3 .547 .675 -.341 -.155 

R4 .539 .621 -.359 .071 

R5 .528 .106 .572 -.262 

R6 -.281 .125 .307 -.652 

R7 -.498 .080 -.424 .261 

R8 .758 .332 .049 -.205 

R9 -.105 .774 .405 .403 

R10 -.478 .453 .392 .549 

R11 -.266 .088 .540 -.144 

R12 .565 -.403 .047 .278 

                       Source: Authors’. 

                       Note: Extraction Method: Principal Component Analysis 

Table 9. Factor Loadings 

Indicator 
Component 

F1 F2 F3 F4 

R1 .037 .286 .092 .082 

R2 -.144 .391 .066 .038 

R3 .405 -.110 -.020 -.040 

R4 .383 .005 -.109 .035 

R5 -.025 -.021 .443 .061 

R6 -.071 -.373 .334 -.118 

R7 .045 -.003 -.363 .033 

R8 .231 -.013 .209 -.042 

R9 .081 .041 .056 .509 

R10 -.085 .099 -.060 .511 

R11 -.168 -.114 .273 .158 

R12 -.047 .317 .000 -.019 

Source: Authors’. 

Notes: Extraction Method: Principal Component Analysis. 

Rotation Method: Varimax with Kaiser Normalization. Component Scores. 
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To enhance the interpretability of the factors, the varimax factor rotation 

method was used in PCA. This method minimizes the number of variables that 

have high loadings on a factor. Table 9, presents the factor loadings. Here, 

variables with large loadings for the same factors are grouped and small factor 

loadings (<0.5) are omitted. Estimated factor represents a specific indicator of 

the countries under consideration. 

After determination of the basic factors for the countries, discriminant 

model was estimated according to these factors. The basic assumption of the 

estimation of early warning models are based on that countries can be split 

into two groups; non-failed group and the failed group. Thus, countries can be 

represented by a dummy dependent variable yi such that, yi = 0 if the ith country 

is non-failed, yi =1 if the ith country failed.  

4.3. The Discripant model 

In the discriminant analysis it is considered that any country C is characterized 

by a vector of elements that are measurements of four independent variables. 

For two populations (more than average and others) it is assumed that the 

independent variables are distributed within each group according 

to multivariate normal distribution with different means but equal 

dispersion matrices. 

The objective of this method is to obtain the linear combination of the 

independent variables that maximizes the variances between the populations 

relative to within-group variance. The linear combination of the factor scores 

provide for each country a D-score, according to the estimated canonical 

discriminant model below. 

Dc = 0.20R1 + 0.50R2+ 0.15R3+ 0.57R4+ 0.51R5+ 0.36R6+ 

0.21R7+ 0.73R8+  1.30R9+ 1.21R10+ 1.1R11+ 0.41R12 

(3) 

In Eq. (3), Dc is the D-score for country C and Ri represents the indicators. 

Table 10. The Statistics of the Estimated Discriminant Model 

Eigenvalue Canonical correlation Wilks’Lambda 

0.90 0.574 0.671 

          Source: Authors’. 
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In order to evaluate the effectiveness of the estimated discriminant model, 

the model statistics were calculated in Table 10. An effective discriminant 

model is one that has much between-group variability of D-scores when 

compared to within-group variability of D-scores. Coefficients of the 

discriminant model are chosen so that the ratio of the between-groups to 

within-groups sum of squares of D-scores is as large as possible. Any other 

linear combination of the predictor variables will have a smaller ratio. The 

eigenvalue statistic presented in Table 10, is the ratio of the between groups 

to within-group sum of squares of D-scores. Large eigenvalue (0.90) shows 

that the estimated discriminant model has high discriminating ability. 

Canonical correlation (0.574) is the measure of degree of association between 

D-scores and the group variable that is coded 0 for more than an average 

international Sukuk issuance and 1 for others. As stated previously, small 

value of Wilks’ lambda (0.671) means that most of the total variability is 

attributable to differences between the means of the D-score of the groups. 

Based on its D-score and the calculated cut-off score (C) in Eq. (4), a 

country is classified to more than average or others group. The optimum cut-

off score is calculated approximately equal to 0.83, as the unweighted average 

of the D-scores of the more than average or others group:  

𝐶 =
𝐷𝑠𝑐𝑜𝑟𝑒𝑛𝑜𝑛−𝑓𝑎𝑖𝑙𝑒𝑑 + 𝐷𝑠𝑐𝑜𝑟𝑒𝑓𝑎𝑖𝑙𝑒𝑑

2
= 0.83 

(4) 

where C is cut-off score. 

The classification is made by the following procedure: if D-score > C, the 

country is classified to more than average group, if D-score >C, the country is 

classified to the others. 

The coefficient of indicators is explained in equation 5. ISIc is 

international Sukuk issuance and iR represents the indicators. 

ISIc = 40.99 + 0.42R1 + 0.56R2+ 0.26R3+ 0.35R4+ 0.68R5+ 

0.69R6+ 0.78R7+ 0.99R8+ 0.80R9+ 2.22R10+ 0.50R11+ 1.4R12 

(5) 

4.4. Capacity of international sukuk issuance in Iran 

The Securities Market Act of the Islamic Republic of Iran was ratified by the 

Iranian Parliament in 2005 and subsequently replaced the former one called 
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the Establishment Act of the Stock Exchange approved in 1966. This led to 

development of Iranian capital market and introducing new financial 

instruments including Sukuk. Unfortunately, because of many reasons 

including economic sanctions, the international sector of Sukuk market has not 

been active enough in recent years. However, after the Joint Comprehensive 

Plan of Action (JCPOA) in 2015 known commonly as the Iran Deal, 

conditions have been more favorable and there is an opportunity for potential 

investors in Iranian capital market to take advantage of international financial 

instruments. So estimation of this capacity can help domestic and foreign 

policymakers and investors to get a better view from its potential issuing base 

for international Sukuk.  

In this section we use Coefficients of equation (5) and indicators in Iran to 

estimate the international Sukuk issuance capacity in Iran. Table 11 shows 

the results. 

Table 11. Capacity of International Sukuk Issuance 

in Iran (USD Million) 

Year Capacity 

2000 10,037,300 

2001 11,458,370 

2002 11,332,746 

2003 13,147,851 

2004 15,878,252 

2005 18,667,245 

2006 21715835 

2007 28,022,599 

2008 33,235,377 

2009 32,536,468 

2010 58,080,779 

2011 58,831,124 

2012 49,818,426 

2013 36,563,955 

2014 610,713,735 

                                    Source: Authors’. 
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5. Conclusions 

There is no doubt that Islamic finance has worldwide appeal. This is evident 

not only because of the growth of the industry in terms of volume and asset 

size as well as the number of Islamic financial institutions, but also because a 

large number of Islamic finance transactions to date are cross-border in nature. 

Sukuk are perhaps the most successful and most visible Islamic finance 

product today. Given the range and international diversity of Sukuk issuers, it 

is obvious that Sukuk have become internationally accepted as Islamic 

finance products. 

To fully exploit the potential of Sukuk as vehicles for development, a 

holistic approach is needed to facilitate access to international Sukuk markets 

and the development of domestic Sukuk markets. Agendas for conventional 

debt instruments tend to concentrate on domestic markets. In the case of 

Sukuk, both international and domestic capital markets should be analyzed. 

While countries with pools of Islamic savings are natural candidates to 

develop domestic markets given the domestic Islamic financial ecosystem, 

many countries have found that the international markets are more accessible 

given the critical mass of Islamic investors. This is also true even for some 

countries with a significant Muslim population. 

Iran is one of the largest players in terms of Islamic finance assets. But 

most of these assets are related to Islamic banking sector. So there is a good 

potential for developing other sectors like Sukuk especially in a cross-border 

environment. 

This paper investigated the determinants of the development of the 

international Sukuk market in different countries and estimated the capacity of 

issuing such securities in Iranian financial market. For this purpose, we used 

data from 21 countries in the world during 2000-2015. Well known 

multivariate statistical technique (principal component analysis) was used to 

explore the basic characteristics of the country, and discriminant model was 

estimated based on these characteristics to construct the model. 

Results of the study show that PCA is a useful tool for explicitly exploring 

the determinants of international Sukuk issuances and comparing the countries 

with respect to these characteristics, thus, determining differences in the 

structures of the countries.  
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In the discriminant analysis, for two populations (more than average and 

others) it is assumed that the independent variables are distributed within each 

group according to multivariate normal distribution with different means but 

equal dispersion matrices. Based on D-score and the calculated cut-off score, 

if D-score > C, the country is classified to first group and, otherwise, the 

country is classified to the other group.  

We find that four factors including bank deposits to GDP (%), stock 

market capitalization to GDP (%), international debt issues to GDP (%) and 

outstanding international public debt securities to GDP (%) have had the 

greatest impact on international Sukuk issuances by different countries. 

Finally, we used indicators of Iran and coefficient in PCA model to 

measure the capacity of international Sukuk in Iranian financial market. This 

measure shows if Iran had an international Sukuk market, how much 

international Sukuk it could issue. We do not predict these indicators, thus we 

do not predict future capacity.  

According to this paper, there is an untapped potential for issuing 

international Sukuk in Iranian capital market. The international Sukuk market 

holds high potential to tap for funding for strategic areas such as infrastructure 

development, capital adequacy enhancement, etc. Therefore, different issuers 

including government of Iran, large corporations, public entities and financial 

institutions can use this opportunity to meet their financing needs. For that, 

policy makers and regulators should provide a sound business environment 

through development of legal, operational and economic infrastructures in the 

case of international Sukuk. 
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1. Introduction 

Estimates of instrumental rules can be utilized to describe central bank's 

behavior and monetary policy stance. Empirical estimates of monetary policy 

reaction functions have been an active area since the early 1990s. The 

continued interest in empirical policy rules primarily stems from the ability of 

Taylor (1993) type rules to track real data in a number of countries, initially 

in the developed economies. 

There have been a few empirical studies in the area of identifying 

monetary policy reaction function in Iran. Khatayi and Seyfipour (2006) 

estimated linear hybrid rule in which the growth rate of money supply is 

considered as a monetary policy instrument. In addition to inflation and output 

gap, government consumption expenditure and oil revenues are considered in 

this rule. They concluded that monetary policy in Iran is mostly affected by 

oil revenues and government expenditure and target variables –inflation and 

output gap- do not have an important role in determining the growth rate of 

monetary aggregate. Jalali-Naini and Hematy (2013) also provided linear and 

non-linear estimates for various instrumental rules for Iran. Based on their 

results, linear estimates show that monetary policy in Iran tends to 

accommodate rather than counteract inflationary pressures. The estimates also 

show that the Central Bank of Iran does not systematically follow any of the 

well-known instrument rules or hybrid types. According to non-linear rule 

estimates, in the "low inflation" states, expansionary policies by CBI tend to 

support economic activity. However, during "high inflation" periods, CBI 

does not exercise anti-inflation policy but such a stance cannot accommodate 

output growth. Monetary policy seems to be ineffective if not inappropriate 

in this state. 

The empirical studies mentioned above all employed constant coefficient 

approach to estimate instrumental rule for Iran. In the last decade, 

considerable attention has been given to time-varying parameter (TVP) 

specification of monetary policy rules. There are mainly three reasons that 

emphasize the need for unsteady parameter specification [Yuksel et.al 

(2012)]. First, monetary policy rules are based on the attitude of policymakers 

towards the structure of the economy and opposing objectives of the monetary 

policy.  Therefore, parameters of the policy rules are subject to change because 

of changing nature of the policy objectives and behavior of policymakers. 



Monetary Policy Reaction… 31 

 
Second, central banks utilize broader range of information set while 

building policy decisions instead of relying only on a single policy rule 

equation. Thus, for example, if the policy rule is a Taylor-type interest rate 

rule, then the same levels of output gap and inflation may not produce the 

same level of interest rate in different periods since the information set used 

by central banks will be different in those periods. Monetary policy rules with 

constant parameters likely disregard the impact of model uncertainty in 

evaluating the behavior of central bank. 

Third, unstable nature of the coefficients of a policy rule can be explained 

by the presence of nonlinearities in the central bank's reaction function. There 

are a number of studies that show nonlinearities in the monetary policy rules, 

especially Taylor rule [Taylor and Davradakis (2006), Bunzel and Enders 

(2010)]. Martin and Milas (2004) provided evidence that the Bank of England 

tightens monetary policy in a non-linear fashion if the actual inflation rate goes 

out of a zone around the target inflation rate. Therefore, traditional constant-

parameter reaction functions likely ignore the impact of model uncertainty, 

shifting preferences and nonlinearities of policymaker's choices. This paper 

estimates a time-varying parameter (TVP) specification of monetary reaction 

function in Iran. 

The structure of the paper is as follows. In Section two, we will provide a 

broad survey of the literature on monetary policy rules with a time-varying 

parameter (TVP) specification. In section 3 the estimation methodology is 

presented. In section 4, data used in estimation procedure is identified. Section 

5 presents the results. Section 6 concludes 

2. Literature Review on Time Varying Parameters (TVP) 

Monetary Policy Rules 

Time variation in the coefficients of monetary policy reaction functions has 

been used to demonstrate the potential change in policy maker’s preferences 

and attitude toward policy making. Time varying parameter monetary policy 

rules have been modeled by different estimation methods such as subsample 

analysis, smooth transition regression (STR), Markov switching and the 

Kalman filter. Survey of various methods as well as the type of instrument 

rule and countries studied are presented in Table 1. 
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Table 1. Summary of Literature on TVP Monetary Policy Rules 

Methods Countries Studies 
Type of instrument 

rule 

Existence 

of time 

variation 

Subsample 

Estimation 

US 
Judd and 

Rudebusch (1998) 

A backward-looking 

Taylor rule 
 

US Orphanides (2004) 
A forward-looking 

Taylor rule 
× 

Smooth 

Transition 

Regression 

(STR) 

 

UK 
Martin and Milas 

(2004) 

A forward-looking 

Taylor rule 
 

US Petersen (2007) 
A backward-looking 

Taylor rule 
 

ECB 
Gerlach and Lewis 

(2010) 

A backward-looking 

Taylor rule 
 

Markov 

Switching 

 

US,UK, 

Germany 
Wesche (2006) 

A backward-looking 

Taylor rule 
 

US 

Murray, Nikolsko-

Rzhevskyy and 

Papell (2014) 

A forward-looking 

Taylor rule 
 

Kalman 

Filter 

US Boivin (2005) 
A forward-looking 

Taylor rule 
 

US, UK, 

Germany, 

France and 

Italy 

Trecroci and 

Vassalli (2010) 

A forward-looking 

Taylor rule 
 

Australia, 

Canada, New 

Zealand, 

Sweden, and 

the United 

Kingdom 

Baxa, Horvath and 

vasicek (2013) 

A forward-looking 

Taylor rule 
 

Extended 

Kalman 

Filter 

Turkey 
Hatipoglu and Alper 

(2009) 

Augmented Taylor 

rule (exchange rate 

gap) 
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In order to take into account the potential changes in the conduct of 

monetary policy, one approach is to divide the sample to some subsamples so 

that in each subsample the policymaker’s preferences are different. This 

approach is based on the presumption that the timing of shifts in policy 

(structural breaks) is known, and Policy regimes within each sample period 

are stable. A number of studies that use this approach to estimate monetary 

policy rule are listed below. Judd and Rudebusch (1998) estimated a backward 

looking Taylor rule for the Federal Reserve with emphasis on how FED’s 

reaction function has changed over time. Considering three subsamples 

described by the identity of the Fed Chairman (the terms of Arthur Burns 

(1970:Q1–1978:Q1), Paul Volcker (1979:Q3–1987:Q2), and Alan Greenspan 

(1987:Q3– 1997:Q4)), they found that the parameters of the Taylor type rule 

differ significantly for each sub-period indicating that the monetary policy 

regime varies in time. Orphanides (2004) estimates a forward-looking Taylor 

rule for the Federal Reserve for the periods before and after Paul Volcker's 

appointment as Chairman in 1979. The information that was available to the 

FOMC in real time from 1966 to 1995 is used in estimation. The results 

suggest broad similarities in policy reaction during both periods. Based on the 

results, in these two subsamples, Federal Open Market Committee (FOMC) 

had a strong reaction to inflation forecasts which contradicts the hypothesis, 

based on analysis with ex post data, that the instability of the Great Inflation 

was the result of weak FOMC policy responses to expected inflation. 

Another econometric method for taking into consideration nonlinearity in 

monetary policy rule is Smooth Transition Regression (STR) model. STR 

model is a non-linear regression model that allows the regression coefficients 

to change smoothly from one regime to another – for instance from a low 

inflation regime to a high inflation regime. To be precise, the STR model 

belongs to the threshold type of non-linear time series models. In addition, the 

STR model allows for endogenous regime switches. Martin and Milas (2004) 

estimated a simple nonlinear instrument rule to analyze UK monetary policy 

between 1972 and 2000, focusing on the inflation targeting (IT) regime 

introduced in 1992. They found that the adoption of IT has led to significant 

changes in monetary policy. Before 1992 the influence of output was stronger 

than that of inflation. Results show that the influence of inflation has increased 

a lot after 1992. Petersen (2007) employs the smooth transition regression 

model and examines whether the Federal Reserve changed its policy rule 

according to the level of inflation and/or the output gap. The results show that 

the Federal Reserve followed a non-linear Taylor rule, once inflation 

approaches a certain threshold; the Federal Reserve adjusts its policy rule and 
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begins to respond more forcefully to inflation. Gerlach and Lewis (2010) 

examined European Central Bank (ECB) interest rate setting behavior using a 

smooth transition methodology that allows for a gradual shift between pre-

financial crisis and financial crisis periods. Estimation of reaction functions 

over the period 1999–2010 shows a swift change in the months following the 

collapse of Lehman brothers. The ECB appears to have cut rates more 

aggressively than expected solely on the basis of the worsening of 

macroeconomic conditions. 

Markov switching models are also used to estimate monetary policy 

reaction functions which are unlikely to be constant over time. 1  Markov 

switching is a way to model the sequence of different regimes where switching 

between regimes does not occur deterministically but with a certain 

probability. These regimes are not classified ex ante but are estimated from 

the data. This method allows us to investigate how the weights the central 

bank puts on relevant economic variables like inflation and output change over 

time. Wesche (2006) estimates monetary policy reaction functions for the 

United States, the United Kingdom, and Germany, using a Markov-switching 

model that allows for shifts in the coefficients of the central bank’s reaction 

function as well as for independent shifts in the residual variance. The results 

indicate that central bank policies can be characterized as falling into a low- 

and a high-inflation regime. Over time all central banks have assigned 

changing weights to inflation and the output gap. Using Markov switching 

model and real time data, Murray, Nikolsko-Rzhevskyy and Papell (2014) 

estimated a forward looking Taylor rule for FED. Results demonstrated that 

the reaction of the FED to inflation is regime dependent. They found evidence 

of two separate regimes so that in pre and post-Volcker periods, the Fed did 

and did not follow Taylor principle.  

If there is more than one change in conduct of monetary policy, it might 

be appropriate to approximate the changes with the TVP model rather than 

estimating a multiple break or threshold model. One reason is that this 

approach requires the estimation of many parameters for each coefficient 

before and after break points or thresholds. In addition, this approach requires 

an estimate of the break (threshold) points. In another word, when the number 

of breaks is large relative to the sample size or the break dates are too close to 

 
1. These models were used in business cycle and exchange rate analysis (Hamilton, 1989; Engel 

and Hamilton, 1990). 
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each other, it would be better to use Kalman filter instead of other methods 

mentioned above. 

The Kalman filter is widely used due to its ability to estimate the time 

varying coefficients of a model even if the exact form of the model is not 

known. The important advantage of this methodology is that changes in policy 

regimes and the structure of the economy can be modeled as a gradual 

evolution of the rules’ coefficients.  Some studies that use this approach to 

estimate monetary policy rule are listed below: 

Boivin (2006) estimated the forward-looking Taylor rules for Fed by 

considering an empirical framework that accounts simultaneously for three 

potential issues consisting of 1) changes in the policy coefficients, 2) the 

heteroskedasticity in the policy shock, and 3) the real-time nature of the data 

used. His findings suggest important but gradual changes in the rule 

coefficients which cannot be adequately captured by the usual split-sample 

estimation. 

Baxa, Horvath and Vasicek (2013) examined the evolution of monetary 

policy rules in a group of inflation-targeting countries including Australia, 

Canada, New Zealand, Sweden, and the United Kingdom. They apply a 

moment-based estimator in a time-varying parameter model with endogenous 

regressors. Their results demonstrate that the monetary policy rules change 

gradually. In addition, the response of interest rates to inflation is particularly 

strong during periods when central bankers want to break high inflation, such 

as in the United Kingdom or Australia at the beginning of the 1980s. In other 

words, the response becomes less aggressive after the adoption of inflation 

targeting. This result suggests that inflation targeting regime could anchor 

inflation expectations. 

Trecroci and Vassalli (2010) estimated forward-looking interest rate rules 

for five large Organization of Economic Cooperation and Development 

economies (United States, the United Kingdom, Germany, France, and Italy), 

allowing for time variation in the responses to macroeconomic conditions and 

in the variance of the policy rate. The coefficient vectors of monetary rules 

change over time according to the implementation of the Kalman filter 

algorithm. They find that monetary policies followed by the United States, the 

United Kingdom, Germany, France, and Italy are best summarized by 

feedback rules that allow for time variation in their parameters. Estimates 

point to sizeable differences in the actual conduct of monetary policies even 

in countries now belonging to the European Monetary Union. Moreover, the 
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time-varying parameter specification outperforms the conventional Taylor 

rule and generalized method of moment–based estimates of reaction. 

One important issue in estimating the Taylor rule is measuring the output 

gap. The problem of accurately estimating output gap is more difficult in the 

case of developing countries. Basic procedures such as Hodrick-Prescott (HP) 

filters and quadratic de-trending methods are widely used in empirical 

literature. HP filters perform well when estimating potential output in 

developed economies, where output is less volatile. This filter is poorly suited 

to developing and emerging economies, where the output is more exposed to 

exogenous shocks. 

Recently, an extended Kalman filter (EKF) technique has been used to 

estimate simultaneously both time varying parameters (policy coefficients) 

and unobserved variables, such as expected inflation and potential output. The 

Kalman filter algorithm, on the other hand, has several advantages over 

traditional filters [Ozbek and Ozlale (2005) and Orphanides and van Norden 

(2005)]. First, unlike the HP filter or other de-trending methods, the Kalman 

filter allows for greater volatility in the trend component and more flexibility 

in modeling the trend. This is especially crucial for developing economies and 

it has been one of the main criticisms of the HP filter, which produces too 

smooth trend for such economies. Second, by including all possible variables 

in the estimation of the potential output, the Kalman filter utilizes more 

information in the estimation of the potential output, which results in lower 

forecast errors. Thirdly, by using the Kalman filter, the problem of incorrectly 

estimating the trend at the end of the sample period is rather solved. 

There are very few studies done for estimating monetary policy rules in 

emerging economies using DEKF approach. Hatipoglu and Alper (2009) 

estimated an augmented Taylor policy rule for central bank of Turkey (CBT). 

They suppose that CBT responds to an exchange rate gap as well as inflation 

and output gaps. To estimate time-varying parameters and unobserved 

variables such as the exchange rate target and potential output simultaneously, 

they employ an extended Kalman filter (EKF), which allows them to trace any 

changes in central bank behavior, including regime shifts. The results 

demonstrate that the extended model predicted the behavior of CBT better 

than the standard Taylor rule. Using post-2001 data from Turkey, they found 

that CBT has responded to inflation more aggressively over time. Results also 

show that CBT has mostly ignored the movements in exchange rates during 
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the inflation-targeting period, in line with the classical definition of inflation 

targeting. 

3. Model 

We estimate a time varying policy reaction function to analyze the evolution 

of monetary policy in Iran. We try to find out whether there is a significant 

time variation in coefficient of CBI reaction function. In this section, we 

introduce backward and forward looking versions of the hybrid instrumental 

rule and represent the estimation approach used in this paper. 

3.1. Backward looking version of the hybrid rule 

We estimate a backward looking version of hybrid rule in which the growth 

rate of monetary base responds to changes in inflation, output and exchange 

rate gaps according to equation: 

)1()()()( 11111 ttttttttttt oxmxymbcmb   
 

Where all coefficients have a t subscript to emphasize that they are 

potentially time-varying. tmb  is the growth rate of monetary base (monetary 

policy instrument). )( 1  t  is lagged inflation gap defined as the 

difference between past inflation rate and the average inflation1. 1ty  is the first 

lag of output gap. )( 11   tt oxmx is the first lag of exchange rate gap defined 

as the difference between market and official exchange rate.  Equation (1) is 

known as measurement equation in the state-space form. 

Following Boivin (2006) and Kim and Nelson (2006), we allow the 

coefficients assumed to follow a random walk: 

),0(... 2

,,1 ,t
Ndiitttt    

 (2) 

),0(... 2

,,1 ,t
Ndiitttt    

 (3) 

 
1. Average is computed during 1991:2 to 2014:4. We omitted inflation rates that are greater 

than two standard deviation above the mean and then used average of remaining inflation 

rates. Using this approach, the average inflation equals 16.9 percent. 
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,,1 ,t
Ndiitttt    

 (4) 

),0(... 2

,,1 ,t
Ndiitttt    

 (5) 

The transition equations (2) to (5) describe the time-varying coefficients 

as a random walk process without drift. We use Kalman (1960) filter to 

estimate this time-varying parameter model.
 

3.2. Forward looking version of hybrid rule 

We estimate a forward looking version of hybrid rule in which the growth rate 

of monetary base responds to changes in expected inflation and expected 

output gap according to equation (6): 

 

)6()(1 ththtthtthttttt xxy
oxmxymbcmb 


 

 


 ht

 and 
yhty 

 are the expected inflation and output gap, respectively at 

horizons h  and 
yh . Similarly, 

xhtmx 
and 

xhtox 
are the expected market and 

official exchange rate at xh  horizon. Equation (6) is known as the 

measurement equation in the state-space form. We allow the coefficients 

assumed to follow a random walk process without drift.  

The Kalman (1960) filter is usually used in estimating the time-varying 

parameter models. However, a successful application of the Kalman filter 

critically depends upon the assumption that the regressors are uncorrelated 

with the disturbance terms. With endogenous regressors, the Kalman filter 

provides us with invalid inferences of the model (Kim, 2006). 

In forward-looking policy rules, the expected inflation and output gap is 

correlated with the disturbance term ( t ), so the Kalman filter applied to a 

state-space representation delivers inconsistent estimates. Kim (2006) 

proposes a two-step approach for estimating the time-varying coefficient 

model with endogenous regressors. We can write equations (7) to (9) for 

expected inflation, output and exchange rate gap:  
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 (8) 

),0(...)( 2
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 (9) 

 

Where tK , tI  and tJ
 
are vectors of instrumental variables. Following Kim 

(2006), we rewrite the above equations in the form of state space: 

),0(... 2

tettttt NdiieeZX    (10) 

),0(... 2

1 t
Ndiitttt   

 (11) 

Endogeneity in Equation (6) is caused by the correlation between t   

and te . Equations (10) and (11) are the measurement and transition equations 

respectively in state space representation.
 tX  is a vector of endogenous 

regressors. tZ  is a vector of instrumental variables. te  and t  are not 

correlated with each other. 

Two step estimation approach proposed by Kim (2006) is used as follows: 

In the first step, we estimate the state space model given by Equations (10) 

and (11) using conventional Kalman filter. Then, we obtain the standardized 

residual tê . In order to solve the endogeneity problem, we can decompose the 

t  into two components: teê  which is correlated with the explanatory 

variables, and t  which is uncorrelated with the explanatory variables. In 

the second step, we estimate equation (6) by taking into account the bias 

correction term ( tê ) as regressor: 

)12(ˆ)(1 ttehthtthtthttttt eoxmxymbcmb
xxy




 
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Along with transition equations using the Kalman filter. t  is 

uncorrelated with te . In other words, by implementing appropriate bias 

correction terms obtained from the first-step regression, the conventional 

Kalman filter is applied in estimating state space model given by equation (12) 

as measurement and 4 transition equations defined as a random walk process 

without drift. 

4. Data 

We used quarterly data. The sample period is 1990:2-2014:41. The dependent 

variable is the growth rate of money base. The inflation is measured as the 

year-on-year change in the CPI. Following Einian and Barakchian (2012), 

output gap is defined as deviations of log of output (real GDP) from its trend 

using two stage Hodrick-Prescott filter with smoothing parameters 

(lambda=677,1). The cyclical seasonal movements are removed from series 

by implementing a seasonal adjustment method2.  

5. Results 

In this section, we present the estimates of backward and forward looking 

hybrid monetary rules to detect any systematic reaction to the macroeconomic 

variables of interest to the central bank. 

5.1. Backward-looking rule 

The results of the estimation of the time varying backward looking hybrid rule 

are represented in figure 13. The monetary instrument smoothing parameter, 

first lag of the growth rate of money base, is found to have values between 

0.14 and 0.58, which is lower than typically reported by time-invariant 

 
1. Source: CBI. 

2. We use census X12 adjustment method for removing the seasonal component of time series. 
3. Due to the fact that oil revenue has an important role in the economy of Iran, we tested 

another specification for backward PRF in which exchange rate gap is replaced by oil 

revenue gap according to the view point of the referee. The results are reported in 

appendix A. Based on results, the evolution of the coefficient of the oil revenue 

gap is not significant over the whole sample. In addition, there is not a significant 

change in the coefficient of inflation and output gaps under this alternative 

specification. 

http://en.wikipedia.org/wiki/Time_series
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estimates of monetary policy rules [Jalali Naini and Hematy (2013)].  Based 

on confidence bands showed in figure 1A, variation of smoothing parameter 

is significant at 5% level. The graph of this coefficient has two peaks; one in 

1997:2 and the other in 2006:3. 

Examination of the evolution of the reaction of monetary policy 

instrument to the inflation gap indicates that during 1991:2 to 1998:1, the 

coefficients are both positive and significant (Figure 1B). In other words, 

during this period, central bank accommodated the inflationary pressures by 

increasing the growth rate of money base. Note that in this period the economy 

was hit by terms of trade, fiscal and balance of payment shocks and hence, the 

central bank might not have had a clear and obvious policy choice to control 

the growth rate of monetary base. Based on confidence bands, we cannot 

definitely make any conclusion regarding the sign of the coefficient of 

inflation gap during 1998:2 to 2014:2; since the confidence bands include  

zero line. 

Figure 1. Estimates of the Time Varying Backward Looking 

Hybrid Rule 
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Source: Authors’findings. 

Note: Time-varying response coefficients in backward hybrid policy rule along 

with 95% confidence bands. 

 

Based on figure 1C, the coefficient of output gap is negative and 

significant during 1998:1 to 2014:4 (except in 2006:1 to 2007:4). That is, the 

central bank has attempted to close the output gap by reducing the growth rate 

of money base.  

Examining the response of monetary instrument to the exchange rate gap 

indicates that during whole period, this coefficient is negative and significant. 

The negative coefficient implies that the central bank has sold dollars in 

market when there is a gap between market and official exchange rate. As a 

result of selling dollars, foreign reserve of central bank and accordingly, 

money base have decreased.  

5.1. Forward-looking instrumental rule 

The results of the estimation of the time varying forward looking hybrid rule 

are represented in figure 2. According to the results, the coefficient of the 

monetary instrument smoothing parameter evolves between 0 and 0.48. Based 

on figure 2A, the highest amount of this coefficient is seen in 2006:1. In 

comparison to constant coefficient estimation results, the estimated coefficient 

of the smoothing parameter is smaller.1 The forward looking estimates show 

 
1. Jalali Naeini and Hematy (2013) estimated linear form of forward looking hybrid rule using 

GMM method. Based on their result, the estimated smoothing parameter equals 0.75. 
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that the Central Bank of Iran does not systematically follow an instrument rule 

to fight inflation. During the whole sample, there is no quarter in which the 

inflation gap coefficient is negative and significant (Figure 2B). In other 

words, CBI has not modified monetary instrument to close the inflation gap 

during 1991:4 to 2014:4. 

Approximately, similar to backward looking estimates, the coefficient of 

output gap is negative and significant over 2011:4-2014:4 (Figure 2C). That 

is, CBI has attempted to close the output gap. In other periods, we 

cannot argue about the sign of this coefficient since the confidence bands 

includes zero line. 

Unlike backward looking estimates, the evolution of exchange rate 

coefficient is not statistically significant over the sample period. Therefore, 

the hypothesis that “CBI regulates exchange rate market through sale and 

purchase of foreign currency” cannot be confirmed based on forward 

looking estimates. 

6. Conclusion 

Determining how monetary policy reacts to changes in key economic 

variables has been of major interest to monetary economists. Estimates of 

monetary policy rules (reaction functions) are a widely used method for this 

purpose. In practice, estimates of instrument rules have been used to describe 

how the central bank alters its policy in response to expected macroeconomic 

events. In this paper we examined the evolution of monetary policy rule in 

Iran. To be exact, we provided time varying coefficient estimates for hybrid 

instrument rules for Iran applying Kalman (1960) filter. 

Our main findings are threefold. First, monetary policy rule changes over 

time, pointing to the importance of applying a time-varying estimation 

framework. Second, the monetary instrument smoothing parameter is much 

lower than typically reported by previous time-invariant estimates of policy 

rules. Third, Central Bank of Iran does not systematically follow instrumental 

rule to fight inflation. During the whole sample, there is no quarter in which 

the inflation gap coefficient is negative and significant.  
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Figure 2. Estimates of Time Varying Forward Looking  

Hybrid Rule 

Figure 2A- The evolution of the monetary 

instrument smoothing parameter 

 

Figure 2B- The evolution of the response 

of monetary instrument to the inflation gap 

 

 

Figure 2C- The evolution of the 

response of monetary instrument to the 

output gap 

 

Figure 2D- The evolution of the response of 

monetary instrument to the exchange rate gap 

 
 

Source: Authors’ calculations. 

Note: Time-varying response coefficients in forward hybrid policy rule along with 95% 

confidence bands. 

 

What stands out in the empirical tests carried out in this paper is the 

persistence displayed by the policy instruments, in particular, monetary base 

growth rate. Empirical results produced in this paper show that while the 

coefficient of one-period lagged monetary base growth rate tend to fluctuate 

in between periods, it tends to converge to a long run average. Moreover, 
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monetary base growth rate during the 1990:2-2014:4 period is strongly 

depicted as an AR(1) process.  Our interpretation of the empirical findings is 

similar to our previous paper on the subject (Jalali-Naini and Hematy 2013). 

To be more specific, the results imply a process in which either the policy-

maker elects to stick with a policy of accommodation in an environment of 

chronic inflation or inertial inflation trend with occasional fluctuations or flare 

ups of the rate of inflation, due to potentially high cost of breaking the growth 

trend. This approach to policy was more prevalent in both the developed and 

the developing countries during the 1970s and in the early 1980s. 

Alternatively, this process is the outcome of political and economic forces that 

impinge on the policy maker to follow an accommodating monetary stance.  

This is very similar to chronic inflation episodes that used to be widely present 

in the emerging countries, but at long run, it has become a less frequent 

occurrence as a consequence of undertaking macroeconomic reforms and 

institutionalizing more disciplined monetary policies. Economic history has 

shown that individuals and economic systems can live with moderate chronic 

inflation for extended periods of time, because, in many circumstances, the 

stake holders' incentive for changing it is not sufficiently strong. In the 

absence of large external shocks, the rate of inflation in the "moderate chronic 

inflation" regimes fluctuates around an average rate of 15 to 30 per cent for 

the countries in the sample examined by Dornbusch and Fischer (1993) and 

18.46 per cent per annum in Iran during 1990:2-2014:4 period. Under this 

regime, inflation indexation provides some protection for the workers, higher 

prices are passed on by firms to consumers, and with the presence of bracket 

creep inflation tax can help government financing. Periodic nominal wage and 

price adjustments imitate the ongoing price and cost inflation. Wages are set 

to capture all or part of past inflation. Firms periodically adjust their prices to 

cover higher costs. In such a setting, monetary growth becomes endogenous 

with respect to the nominal rescaling of the economy and fiscal (as well as 

quasi-fiscal) requirements instead of reacting to the evolving macroeconomic 

conditions. Since the economic and political costs of stopping chronic 

inflation are significant, ending persistent inflation has always been a 

challenge to policy makers. In the absence of monetary policy autonomy, 

fiscal discipline, and structural measures to enhance productive capacity, 

demand-side growth and redistributive policies require monetary and credit 

expansion.  Prolongation of these policies generate chronic inflation and an 

accommodating monetary process.     
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Appendix  

Figure A1- Robustness Analysis  

Figure 1A- The evolution of the monetary 

instrument smoothing parameter 

 

 

Figure 1B- The evolution of the 

response of monetary instrument to the 

inflation gap 

 

Figure 1C- The evolution of the response of 

monetary instrument to the output gap 

 

 

Figure 1D- The evolution of the 

response of monetary instrument to the 

oil revenue gap 

 
Note: Time-varying response coefficients along with 95% confidence bands. 
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Abstract  

Development of E-banking has modified the structure of banking business and banking 

performance, efficiency, risk and challenges which have also been articulately recognized 

based on the international best practices. E-banking brazenly expedites and streamlines 

financial transactions via enhancing technology and expanding the bank services in 

comparison with conventional banking. Accordingly, online access to the banks’ products, 

financial statements, payment services and even credit scoring has considerably improved 

bank-customer relationships in the context of lending and borrowing practice, deposit 

composition, investment opportunities, trade finance options as well as account management 

diversification. The impact of recent E-banking developments on banking is statistically tested 

for the banking network of Iran using Dynamic Panel Data approach. Results indicate that the 

ratio of ATMs and Electronic Cards to bank assets positively and significantly influence 

profitability ratios. Meanwhile, the ratio of online branches and Pin Pads to the banks' assets 

negatively and significantly affects profitability although the transaction volumes have surged 

for the banks under study.  
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1. Introduction 

Electronic Banking (EB) is considered as a new vehicle for banking system to 

speed up and facilitate financial transactions and communications in both 

developed and developing economies. This process is drastically accelerated 

by the internet and the World Wide Web developments despite the global 

digital gap. The recent communication and electronic innovations tend to 

enhance ability of the banking industry to augment banking products which 

are evidently-extensively associated with the virtual financial transactions in 

order to automate and facilitate the banks-customers' relationship. The  

E-banking has also complicated the banking pillars which means that these 

pillars need to be simultaneously and continuously revised through ratifying 

appropriate rules and regulations, upgrading the supervisory measures and 

approaches, developing risk management principles, restructuring the bank 

services and framework as well as training human resources. The E-banking 

is carried out by different sorts of tools which have constantly been 

streamlining the institutional network among market agents, customers and 

financial entities via developing the intelligent electronic devices such as 

computer, mobile phone and television-based platforms, personal digital 

assistant (PDA), automated teller machine (ATM), kiosk [Aladwani (2001), 

Simpson (2002)], P.O.S, as well as virtual teller machines (VTMs) since the 

mid-1990s (Daniel, 1999; Mols, 1998; Sathye, 1999).  

E-banking provides a widespread spectrum of financial products and 

services to facilitate functional banking operations (corporate banking, 

commercial banking, investment banking, retail banking, specialized banking, 

development banking) for the beneficiary individuals and legal entities [Basel 

Committee Report on Banking Supervision (1998)]. Electronic transactions 

are technically considered as the most important driving force for the banking 

systems which expedites financial transactions comprising lending, 

borrowing, deposit, investment, trade finance, provision of financial advisory 

services, account management for clients, online accessibility to the financial 

statements, payment services and even customers and project risk 

management. 

Development of E-banking has modified the structure and definition of 

performance, efficiency, risk and challenges of the financial and banking 

system. These subjects are clearly characterized based on the international 

best practices. Meanwhile, the impact of recent E-banking profound reforms 

is technically studied for the banking network of Iran via panel data approach 
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as the relationship between the E-banking indicators and the prudential indices 

is statistically examined utilizing the macroeconomic variables as control 

factors for the past few years.  

In this study, the E-banking indicators  such as value and volume of 

transactions as well as payment tools (ATM, P.O.S, internet, virtual branches) 

are periodically evaluated in relation to GDP, broad money, bank deposits, 

and bank prudential measures (Return on Assets, Return on Equity, Profit 

Margin, Non-Performing Loans). Although E-banking is empirically and 

positively assumed to influence macro prudential measures, it should be 

statistically assessed on the economy of Iran.  

The rest of the paper is organized as follows: Section Two reviews the 

literature about the impact of E-banking on the macro-prudential measures 

and also bank business vast development. Section Three discusses the 

comprehensive-complicated reforms over regulation and risk structure along 

with E-banking enlargement while characterizing the restrictions, advantages 

and disadvantages. The E-banking historical achievements are empirically 

presented in section four in the Iranian banking network. The methodology 

and model estimations are both introduced in the next two sections in order to 

specify and evaluate the impact of E-banking proxy indices on prudential 

indicators. Section Seven designates the concluding remarks. 

2. Literature Review 

The global online network development has remarkably accelerated the  

E-banking and E-commerce capacities in order to flourish the world financial 

and commercial transactions. This association is associated with an expansion 

in both volume and size (Harris and Spencer, 2002). Internet banking1 is 

practically reflected by the new set of online banking intermediaries such as 

fund transfers, paying bills, viewing current and savings account balance, 

paying mortgages, purchasing financial instruments and certificates of 

deposits and risk management (Singhal and Padhmanbhan, 2008; 

Ahasanul et al, 2009). In this context, Internet banking also includes  

 
1. The electronic vehicles which are applied in Internet banking include: E–mail, E– books, 

SMS, data base and mobile phones (Chaffey et al. 2006). Meanwhile, cell phone banking is 

potentially considered as a new driver to facilitate and expand future banking services 

(Fisher – French, 2007; Masocha et al. 2011).  
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E–banking, E–payment1, and Online banking (Ozuru et al, 2010; Singhal and 

Padhmanbhan, 2008; Beer, 2006; Jun and Cai, 2001; IAMAI, 2006).  

Internet banking which streamlines the online access to the bank services 

in the light of lending/borrowing interest rates, checking and managed account 

balances as well as loan qualification process is materialized into the real time 

bill payment, and fund transfer in line with money management services for 

the institutions (Khan et al. 2009; Singhal and Padhmanbhan, 2008). The E-

banking also provides great opportunities to lubricate the bank and customers 

relationships, while improving the domestic and global online financial 

transactions safeties, bank procedures, portfolio management timeliness, 

nimble surveillance, and risk management through availability of the huge 

valuable data storage and the complicated statistical techniques (Gonzalez et 

al. 2008; Singhal and Padhmanbhan, 2008; Brodie et al. 2007; Williamson, 

2006; Beer, 2006; Cooper, 1997; IAMAI’s, 2006 and Joseph et al. 1999). 

Although the theoretical views are scarce compared to empirical ones, the 

recent sporadic studies have evidently indicated that the E-banking which is 

also categorized based on service, information set, communication tool kits 

and transactional sources has altered the banks’ costs and revenue composition 

so the efficiency and profitability improve more significantly than 

conventional banking. [Egland et al. (1998), Furst et al. (2000a, 2000b, 2002a 

and 2002b)]. 

Sullivan (2000) also observed that electronic banks were somehow 

associated with higher operating expenses while contemporaneously 

offsetting with higher fee revenue. In this regard, a significant and positive 

relationship has been empirically recognized between Internet banks and 

profitability as the key performance indicator among 105 Italian banks (Hasan 

2002) providing that the banking system has been structurally developed 

based on variety of products and services (DeYoung 2001a, 2001b, 2001c, 

and 2005). Meanwhile, a sectorial survey on 72 Spanish commercial-

multifunctional banks during 1994-2002 which utilize the Internet has 

reflectively underlined more appropriate commission revenues, larger rate of 

 
1. E–payment is technologically recognized as a means whereby banking businesses are 

functionally implemented via electronic processes including personal computers, 

telephones, fax machines, Internet card payments, cell phones and other electronic devices 

(Turban et al. 2006; Ozuru et al. 2010).  
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return on assets and equities and lower expenses albeit the risk structure 

statistically remained unaffected [Hernando and Nieto, (2005)]. 

Furthermore, the banking performance has been enhanced significantly by 

the acceleration of internet services application in the Indian extended banking 

network [Malhotra, and Singh (2009)] while evidently and steadily 

overwhelming the Internet banks over the non-Internet ones (Singhal and 

Padhmanbhan, 2008).  

Given the fact that technology development has gently reduced the 

operational functional cost, the banking network has focused on the 

computerization and automation in the past three decades as electronic and 

Online banking deliveries have fulfilled both customers and bankers' 

expectations in the context of service quality and relationship procedures 

(Lamb et al, 2002; Larpsiri and Speece, 2004; Durkin and Howcroft, 2003; 

Ching, 2008; Masocha et al. 2011).   

New Information Technology has taken an important place in the future 

development of financial services, and banking sector transitions are 

especially affected more than any other financial service provider groups. 

Increased use of mobile services and use of internet as a new distribution 

channel for banking transactions and international trading requires more 

attention towards E-banking security against fraudulent activities. The 

development and the increasing progress that is being experienced in the 

Information and Communication Technology have brought about a lot of 

changes in almost all facets of life. In the banking industry, it has been in the 

form of online banking, which is now replacing the traditional banking 

practice. Online banking has a lot of benefits which add value to customers’ 

satisfaction in terms of better quality of service offerings while enabling the 

banks to gain more competitive advantage over other competitors. This paper 

discusses some challenges in an emerging economy. 

The economies of most developing countries are cash driven; meaning that 

monetary transactions are basically made through the trade of bank notes and 

coins for goods and services. However, this trend is now giving way to a 

modern and sophisticated payment system where the currency and notes are 

converted to data, which are in turn transmitted through the telephone lines 

and satellite transponders. This is as a result of rapid technological progress 

and development in the financial market (Ozuru et al. 2010; Johnson, 

2005).There is faster delivery of information from the customer and service 

provider, thus differentiating Internet enabled electronic banking system from 
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the traditional banking operation (Singhal and Padhmanabhan, 2008; Salawu 

et al. 2007). This transfer process makes money to be carried in information 

storage medium such as cheques, credit cards, and electronic means rather 

than its pure cash form. E–banking has thus become an important channel to 

sell products and services; leading to a paradigm shift in marketing practices, 

resulting in high performance in the banking industry (Christopher et al. 2006; 

Brodie et al 2007; Singhal and Padhmanabhan, 2008). The banking industry 

has been undergoing changes since the mid-1990s, in the form of innovative 

use of information technology and development in electronic commerce 

(Kalakota and Whinston, 1996). This development made E–banking POS as a 

threat to the traditional branch operations, despite the fact that electronic 

commerce is still developing and is rapidly changing (Harris and Spence, 

2002; Turbin et al. 2002). According to Ozuru et al. (2010) “The importance 

of electronic payment system in any country can never be over emphasized, 

due to the dramatic transformation in technological advancements that is being 

experienced by the global financial industry”. 

3. The E-banking Supervision Regulation and Risks  

The Basel committee introduced several prudential requirements to 

monitored-payments in the global banking network including registration and 

maintenance of the banking transactions which necessarily include the 

beneficiary, applicant, consignees and consignors, bank orders, account 

information, all parties' address, recognition of third parties, and non-banks 

clients as well as all the suspicious international transactions information 

based on the Anti-money Laundering and Financing Terrorism Acts.  

Electronic banking, which has functionally enhanced bank services, has 

considerably restructured the risk management procedures and mandates in 

the banking system compared with conventional banking in the context of risk 

assessment, control, monitoring as well as resolution. Some specific risks are 

empirically announced for the E-banking, which are added to conventional 

risks1 including risks of transfer, telecommunication, and cyber-attacks along 

with the international fraud.   

  

 
1. Liquidity, credit, operational, legal, systematic, reputation and market risks. 
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3.1. Risk assessment 

Risk assessment is basically-individually introduced when the bank's business 

plan is primarily-articulately provided by the stakeholders in order to 

recognize the potential risk factors and opportunities which influence the 

banking operations. Although the risks should be specifically characterized at 

the beginning of the business, they are quantitatively, statistically and 

permanently measured in the course of operations in order to compute the 

expected cost of every single risk which is regularly taken into account 

through the adequate provisions and buffers.    

Recognition of risk factors is empirically discovered by the risk and 

market analysts based on the historical evidences as well as other bank 

experiences which are extracted in different episodes and economies. 

Accordingly, the relative importance of risks is technically depended on the 

macroeconomic and institutional conditions as well as the frequency of 

incidence which are obviously varied among different economies and in time 

lapse. Furthermore, the assessment process determines the banks resiliency 

against different levels of risks that are constantly exemplified in the context 

of shocks scenarios to predict adequate buffers as preventive and corrective 

promulgations. The banks should technically patronize some explanatory 

indicators to highlight upcoming undesirable incidence along with designation 

of resolution package for addressing the contingent risks. The risk 

practitioners would specifically just react to those risks which are empirically 

recognized beyond the manifestation norms. Henceforth, they are well aware 

how and when to respond to the undesirable status via mobilizing the bank's 

resources for mitigating the risks' cost. 

3.2. Risk control 

The risk assessment process underscores the micro and macro-risks outlook 

for banks which are simultaneously controlled through enhancing safety 

benchmarks, streamlining the domestic communications, improving the 

financial products, and strengthening banks' fragility against external service 

providers including the Internet Service Providers (ISPs). The control 

mechanism consists of a wide variety of functions such as safeguarding 

measures, internal controls, domestic surveillance, data trustworthiness, and 

timely financial reports. The E-banking is apparently exposed to the cyber-

attacks which should be protected by the implementation of secured 

telecommunication network among banks, NTSC, users, and application 

stores. The security measures are basically introduced at the software and 
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hardware instruments such has data encryption, digital certificate, firewalls, 

antivirus controls, using a PIN, and also the regulatory-supplementary 

procedures. Management and human skills are both considered as crucial 

trigger to enhance internal and external communications between staffs and 

customers. In this context, the control departments which include the IT, 

internal auditing, domestic surveillance, inspections as well as risk 

management give permanent timely feedback to the CEOs and managers in 

order to underline the shortcomings and contingent risks in case 

the  communication chart is forcefully lubricated based on the functions and 

regulations. 

3.3. Risk monitoring  

The bank financial transactions are practically examined in the context of 

assets and liabilities articles which should be regularly managed by the 

Asset/Liability Committee (ALCO) and Risk Committee (RC). The ALCO 

and RC committees which periodically adopt the risk limits based on the 

supervisory benchmarks authorize the credit and investment departments to 

accept the permitted risks while compulsorily monitoring for stakeholders. 

Meanwhile, the electronic transactions should also be processed based upon 

the risk limits by the risk management and IT analysts in order to monitor the 

cyber or accounting errors as well as instant risk position. Furthermore, a 

server would be established in order to save and categorize all financial 

statements, transactions, errors, risk reports, customers and markets' 

information as well as the dissipating financial imbalances for the board 

members and employees. 

3.4. Challenges of risk management in E-banking 

Although E-banking enhances the banks’ financial and non-financial products 

and services to a more competitive business environment, it is also influenced 

by some new sets of challenges which are prominently marginalized in 

developing economies including digital gap, fraud and cyber-attacks, breaking 

into the accounts statements, and telecommunication shortcomings. In the 

meantime, the transactions which have been rapidly escalated in light of size, 

frequency, volume, and error cost over the past two decades are hardly, 

effectively and timely examined by the risk and IT analysts. Undoubtedly,  

the human skills should be remarkably improved to fulfill the new  

functions of banks. 
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The constant technology development has inevitably necessitated to 

continuous investing in software, hardware as well as human skills given the 

fact that the E-banking is technology intensive. Therefore, the banks should 

forcefully vary the financial and non-financial products and services instead 

of persistent raising the banks non-shared revenues and fees. Ultimately, the 

bank which is able to preserve the balance between technology development 

and innovative products is empirically considered as a vital institution. 

Otherwise, it unavoidably confront with the huge challenges in a competitive 

business environment and cost-intensive technology. The E-banking is 

required to outsource some of the technical utilities which are securely 

supplied by the Internet Services Providers (ISPs), telecommunication 

entities, program developers, technology institutions as well as application 

stores, control interface, and storage companies. The supplier-supplementary 

entities are functionally and regularly overseen by the supervisory body in the 

context of license condition, security control, data protection, standard 

procedures, customer privacy, and other micro prudential rules.  

4. Empirical Evidence 

The financial transactions which are practically examined by the ATM and E-

branches are assumed as a proxy of E-banking in this study regarding the data 

shortage in the Iran E-banking network. 

 

     Source: Central Bank of Islamic Republic of Iran. 
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The E-banking transactions have significantly-annually increased by 13.3 

percent as the transactions value reached 581 billion USD in 2015 compared 

with 399 billion USD in 2012 (Fig 1) which highlights the key role of E-

banking in the macroeconomic financial and non-financial transactions as well 

as families’ life style. In this context, the ratio of E-banking transactions to 

GDP also improves from 147 percent to 188 percent during 2001-15 (Fig 2) 

while it is contemporaneously-positively expected to accelerate GDP growth 

too due to the synergy between E-banking and output growth. 

Fig 2. The Ratio of E-banking Transactions to GDP 

 
           Source: Central Bank of Islamic Republic of Iran. 

 

Similarly, the ratio of E-banking transactions to bank deposits and broad 

money are respectively boosted to 236 and 244 percent in 2015 (Fig 3) which 

simultaneously-consequently leads to an upsurge in banks earnings given the 

stability of banks soundness indicators. 

Figure 4 underscores ATM annual transactions in the same period 

boosting to 347 trillion Rials in 2015 owing to the diversification of the ATM 

options while contemporaneously motivating people to use Telephone-

banking, Internet-banking, Mobile-banking, POS, and Pin pad instead of 

going to the branches. Besides, the branches-station transactions slowly-

annually rises from 69 to 81 trillion Rials by about 5.5 percent increase during 

2012-15 as well. 
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Fig 3. The Ratio of E-Banking Transactions to Liqiuidity & Deposits 

 

 

       Source: Central Bank of Islamic Republic of Iran. 

 

Fig 4. The Annual ATM and Branches Transactions 

 

      Source: Central Bank of Islamic Republic of Iran. 
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Fig 5. Share of ATM and Branches in the Transactions 

 
        Source: Central Bank of Islamic Republic of Iran. 

 

In this vein, the share of ATM in the transactions has mounted to 72 

percent in 2015 by about 15 percent constant increase which remarkably 

viaducts the E-branches’ transactions as well (Fig 5). Furthermore, the average 

E-banking transactions rise by about 29 percent which obviously overpasses 

inflation (19 percent). In other words, the average E-banking transactions 

which upturns from 1.8 million Rials in 2012 to 3.8 million Rials,  

also underscores that the transaction volumes have been bigger than  

values (Fig 6). 

Fig 6. The Average Annual E-banking Transactions 

 

     Source: Central Bank of Islamic Republic of Iran. 



E-banking and Soundness Indicators … 61 

 
Eventually, although the direct impact of E-banking on the bank benefits 

is hardly characterized by the current data capacity, the efficiency of 

instruments has been enhanced considerably over the past few years. 

5. Methodology and Data  

E-banking is empirically expected to improve bank profitability. Henceforth, 

E-banking indicators are taken into account as explanatory variables to 

illustrate bank profit margin model. Four key E-banking indicators are applied 

in the banks' profitability regression model including the ratio of ATMs, pin 

pads, online branches, and bank electronic cards to total assets which are 

supplemented by the other macroeconomic explanatory variables such as 

output growth, foreign exchange rate and stock price index. In this context, 

Dynamic Panel Data Model is utilized to estimate the impact of 

macroeconomic variables and E-banking indicators on the banks' profitability. 

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

The financial statements data which constitute 248 samples to estimate 

model entail 31 different banks from 2006 to 2013. The information set is 

extracted from the unbalanced data base of Iran Banking Institute. Equation 

(1) is introduced as a regression model. Meanwhile, the impact of lagged 

explanatory variables is required to apply the dynamic relation approach as 

well. Furthermore, the Sargan test is also conducted to examine the over-

identification restriction and the correlation between the residual terms and 

instrumental variables. 

PMAR.it = C + β1 PMARit-1 + β2 PMARit-2 + β3 ROAit+ β4 NPLE it+ β5LATAit+ + β6 

LATAit-1 +β7LATD it +          β8 LATD it-1 + β9 LATDit-2 + β10ATMAit + β11ATMAit-1 ++ 

β12 ATMAit-2 + β13PIPAit + β14PIPAit-2 + β15OBAit +       β16 OBAit-1 + β17 OBA it-2+ 
β18POSAit-1+ β19POSAit-2+ β20BCAit +  β21GDPit+ β22GDPit-1+ β23GDPit-2+  β24STit + 
β25STit-1+ β26STit-2+  β27EXRit+ β28EXRit-1+ β29EXRit-2 + 𝜀it               

(1) 

A summary of E-banking statistics is shown in table (2) which includes 

the mean, maximum, minimum, and standard deviation of ATMs and Pin Pad 

transactions on total assets ratio, as well as the share of online branches and 

branch cards on total assets. While the average of Profit Margin Ratio 

(PMAR) and the ratio of Return on Total Assets (ROA) both indicate a 

positive yield, the higher PMAR illustrates higher revenue-assets ratio and 
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consequently assets return. The higher average ratio of branch cards 

underlines the customers’ behavioral pivot from ATM, Pin Pad, and online 

branches towards the promoted-virtual payments via POS and wallet 

instruments. 

Table 1. Description of Variables 

Variable Name Definitions 

PMAR Ratio of Banks’ Profit to Earning Assets 

Roa Return on Assets Ratio 

NPLE Ratio of Nonperforming Loans to Equity 

LTD Total Loans to Total Deposits Ratio 

LATA Liquid Assets to Total Assets Ratio 

LATD Liquid Assets to Total Deposits Ratio 

ATMA Ratio of Number of ATMs to Total Assets 

PIPA Ratio of Number PIN PAD to Total Assets 

OBA Ratio of Number of Online Branches to Total Assets 

BCA Ratio of Number of Branch Cards to Total Assets 

POSA Ratio of Number of POS to Totsl Assets 

GDP Gross Domestic Produts  Growth Rate 

ST Stock Market Price Growth Rate 

EXR: Foreign Exchange Rate 

Note: Digits 1 and 2 added to some of the variables denote the first and second lag of 

the variables. 
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Table 2. Summary Statistics 

Variable Min Max Mean Std. Dev. 

PMAR -0.07 0.14 0.02 0.03 

ROA -0.06 0.11 0.01 0.02 

NPLE 0 17.06 1.46 1.89 

LATA 0 0.72 0.14 0.12 

LATD 0.15 232.37 4.97 20.8 

ATMA 0 0.16 0.02 0.02 

PIPA 0 0.39 0.04 0.07 

OBA 0 0.09 0.01 0.02 

BCA 0 727.23 95.2 149.5 

           Source: Authors’ calculations. 

The correlation matrix generally highlights the linear association between 

E-banking and performance variables. Table (3) generally indicates low 

correlation between two sets of explanatory variables including E-banking 

indicators and banks’ performance variables. It is evidently observed that the 

E-payment drivers are stringently correlated mainly because of the 

supplementary features. Besides, bank financial indicators’ correlation 

confirms the empirical evidence. For instance, there are positive correlations 

between return on assets ratio with profit margin, loans to assets ratio, and 

loans to deposits ratio. Ironically, the relationship between NPLs and profit 

margin is negatively correlated as it was expected based on literature survey. 

Table 3. Correlation Matrix 

 PMAR ROA NPLE LATA LATD ATMA PIPA OBA BCA 
PMAR 1         
ROA 0.93 1        
NPLE -0.35 -0.35 1       
LATA 0.55 0.68 -0.24 1      
LATD 0.06 0.09 -0.11 0.04 1     
ATMA -0.31 -0.32 0.25 -0.14 -0.09 1    
PIPA -0.29 -0.32 0.21 -0.18 -0.07 0.9 1   
OBA -0.32 -0.34 0.24 -0.21 -0.1 0.83 0.84 1  
BCA -0.31 -0.32 0.31 -0.14 -0.11 0.89 0.76 0.69 1 

Source: Authors’ calculations. 
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6. Model Estimation Results 

The results indicate that the ratio of ATMs and Electronic Cards transactions 

to bank assets positively and significantly influence the profitability as we 

expected [Table (4)]. The ratio of online branches and Pin Pads transactions 

to the bank assets negatively andsignificantly affects the profitability owing 

to the rapid increase in the NPLs and loan/loss expenses which have 

consequently shrunk Shared Revenues over the past eight years. Accordingly, 

a set of bank products which are functionally supplied at the counter of online 

branches would increase maintenance- and consequently- branch cost 

considerably. Meanwhile, given the fact that the Pin Pads transactions are 

technically accomplished at the branch counters, the branches should face 

overheads which mitigate profit margin via higher maintenance and 

operational costs.  

In this regard, the impact of output growth, stock price index and nominal 

exchange rate stimulate the profit margin in accordance with the empirical 

evidence1. In other words, an upturn in economic growth and stock price index 

streamline macroeconomic flow of funds positively while reducing NPLs and 

loan/loss expenses which consequently inspire profit margin. Nonetheless, 

exchange rate depreciation weakens profit margin due to positive impact of 

exchange rate depreciation on NPLs, loan/loss expenses, and subsequently, 

higher provision requirement. In this regard, banks should be committed 

mandatorily to surge provisions as cushion buffer in case the economy might 

confront a downturn in GDP growth, a dip of the stock market price, or 

depreciation at the foreign exchange market. 

 The Sargan test rejects over-identification hypothesis which simultaneously 

enhances the reliability of the instrument variables as well.   

  

 
1. Bastanzad, H., Valipour Pasha, M., and Heidari, H. (2015), “The Impact of Real and 

Financial Indicators on the NPLs”, Policy Note, 25th Annual Conference on Monetary and 

Exchange rate Policy. 
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Table 4. Arellano-Bond Dynamic Panel Estimation Results 

PMAR Coef. Std. Err. 

PMAR1 -0.05** 0.02 

PMAR2 -0.06*** 0.01 

ROA 0.46*** 0.06 

NPLE -0.00002*** 0.00006 

LATA -0.034*** 0.005 

LATD -0.003*** 0.0002 

ATMA 0.12*** 0.01 

PIPA -0.05*** 0.009 

OBA -0.21*** 0.03 

BCA 0.00001*** 0.000028 

GDP 0.0009*** 0.00006 

ST 0.00006*** 0.00007 

EXR -0.00002*** 0.00008 

LATA1 -0.11*** 0.01 

LATD1 0.002*** 0.0006 

LATD2 0.004*** 0.0004 

ATMA1 -0.07*** 0.01 

ATMA2 -0.33*** 0.01 

PIPA2 0.05*** 0.004 

OBA1 0.16*** 0.04 

OBA2 0.004 0.02 

POSA1 0.0002** 0.0001 

POSA2 0.001*** 0.0001 

GDP1 0.0005*** 0.00006 

GDP2 0.0008*** 0.00005 

ST1 -0.00003*** 0.00006 
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PMAR Coef. Std. Err. 

ST2 0.0001*** 0.0009 

EX1 -0.00001*** 0.00007 

EX2 0.0001*** 0.0007 

_cons 0.01*** 0.001 

No. of Observations 248  

No. of Banks 31  

No. of Instruments 36  

Sargan test 

Chi2(6) 4.35  

Prob>chi2 0.62  

Note: Standard errors are in parentheses; the significant parameters are 

indicated with ***, **, * indicating significance at 1%, 5% and 10% levels. 

Source: Authors’ calculations. 

7. Conclusions 

The recent communication and electronic technological development enhance 

banking business environment and augment banking services which have 

simultaneously led to an expansion in the virtual financial transactions in order 

to streamline banks-customer relationships. Electronic banking which is 

empirically supported by the internet, the World Wide Web development, and 

technological advances, is considered as a new innovation in banking industry 

to speed up financial and banking transactions, and to diversify bank products. 

Besides, Near Field Communication development accelerates the E-banking 

development through synchronizing internet with payment tools such as 

online branches, ATM, Telephone, Mobile, POS, Pin Pad, kiosk, television-

based platforms, personal digital assistant (PDA), and virtual teller machines 

(VTMs) in both developed and developing economies despite the significant 

global digital gap. E-banking development has also been associated with an 

improvement in banking pillars including ratifying a new consistent set of 

prudential regulations, upgrading the supervisory measures, developing risk 
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management principles, restructuring bank service framework and also 

introducing the new business models.  

Accordingly, E-banking which is noticeably carried out by different sorts 

of tools has been constantly streamlining the communication network among 

market agents, customers and credit institutions at the competitive business 

industry while consequently allowing individual banks to access new 

opportunities and geographical horizons. Furthermore, E-banking delivers a 

new set of services to overcome the modern financial development junctures 

via facilitating domestic and overseas wireless transactions  in the context of 

corporate banking, commercial banking, investment banking, retail banking, 

specialized banking, and development banking.  

Electronic banking has accelerated Iranian banking transactions 

considerably, as the value of transactions boosted to 581 billion USD with 

13.3 percent constant annual growth during 2012-15. The ratio of E-banking 

transactions to GDP reached a record of 188 percent in 2015, which ironically 

led to an improvement in GDP growth as well. Likewise, the ratio of  

E-banking transactions to broad money rose to 244 percent in 2015 which 

underscores the penetration of E-payment in the social and economic 

environment. Accordingly, transactions through the ATM as a user-friendly 

vehicle of the annual banking transactions mounted to 347 trillion Rials in 

2015 which expresses both dominant increasing role of virtual transactions 

and diminishing significance role of branches in the E-banking.  

The findings underscore that the ratio of ATMs and Electronic Cards 

transactions to assets influences profitability of the banks in our sample 

positively and significantly. Moreover, the ratio of online branches and Pin 

Pads transactions to the assets affects profitability negatively and significantly 

due to increase in the loan capacity and rise in the outstanding loans. 

Out of balance-sheet variables such as GDP and stock market price have a 

positive influence on the profit margin while the nominal exchange rate 

adversely influences the profit margin for the banks under study. The negative 

influence of the exchange rate causes negative balance-sheet effects that 

increase the volume of both foreign exchange non-performing loans and  

loan-loss provisions.  
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1. Introduction  

While Islamic finance currently is known as an essential section in finance 

and many researches and papers have been published by credible journals, it 

is still a young field of financial studies. One of the most important 

requirements for Islamic finance to be a comprehensive financial system is to 

develop financial instruments. One of these instruments is commercial papers. 

So, development of this instrument in compliance with all prescribed Islamic 

contracts of Shariah, seems to be necessary. Banks and credit institutions are 

among the main companies that issue commercial papers for their liquidity 

needs. The purpose of this study is to explain a conceptual model of Islamic 

commercial papers (ICP) for banks and credit institutions in compliance with 

Islamic regulations by using Murabaha contract, in a way that makes the use 

of this instrument possible in Islamic financial markets.  

2. Literature Review  

Considering the comparative nature of this research, a review of its theoretical 

principles and background are performed in two sections of literature of 

commercial paper and literature of Islamic finance. A few comparative 

researches about commercial papers have already been done such as two 

Master Dissertations in Industrial Management Institute of Iran but they are 

almost general and we have not seen considerable studies about the exact 

subject of this research. 

2.1. Commercial papers 

2.1.1. Definition of a commercial paper and its main characteristics:  

Commercial papers are short-term, non-guaranteed debt instruments that are 

issued by a company for financing short-term liabilities and working capital. 

The maturity of commercial papers is rarely more than 270 days. These papers 

are not usually backed or supported by collateral and therefore, only 

companies with high credit rating can find buyer for their papers without 

offering high rates of interest.  

As a fixed income, short-term bond, a commercial paper is usually issued 

for financing working capital and the proceeds of the issuance of these papers 

cannot be invested in fixed assets and long-term projects. These papers entered 

financial markets in the beginning of the 19th century and grew rapidly, in a 
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way that commercial papers are now one of the most important debt securities 

in leading financial markets.  

Commercial papers usually do not have any coupon and are sold to 

investors at face value. All commercial papers can be traded in secondary 

market before their maturity. However, these papers are usually held until the 

maturity date.  

2.1.2. Function of commercial papers  

Companies use different types of commercial papers for their financing needs 

in the following cases:  

1. Financing short-term and seasonal financial needs; 

2. Permanent need for working capital;  

3. Financing long-term needs: When a company needs long-term financial 

resources, however, due to the current situation of capital market, 

cannot get these resources with the desired rate. In this case, the 

company temporarily refers to issuance of commercial papers and after 

the improvement of capital market situations, issues long-term bonds or 

shares;  

Instead of using bank loans, companies prefer to finance themselves 

through issuing these papers (for short-term periods);  

 There are some factors that make a company issue commercial papers 

instead of other financing methods:  

1. The company issuing commercial papers do not need to provide any 

collateral (although often a third person guarantees it).  

2. Long-term bonds have limiting conditions; however, commercial 

papers don't have any for the issuer company. 

3. The redemption of commercial papers (maturity date) can be set in a 

way which is compatible and appropriate for the special condition of 

the issuer.  

4. Through issuing new commercial papers, the necessary funds for 

redemption of the previous commercial papers can be provided. 

Hence, these commercial papers turned into a continuous source of 

financing.  
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5. Cost of issuing commercial papers is less than the cost of short-term 

bank loans.  

6. When banks follow rigid credit policy, issuing commercial papers 

would be a suitable alternative. 

7. Commercial papers have some characteristics that differ in different 

countries with different financial and legal systems, however, these 

papers have the main characteristics that are common whenever they 

are issued and basically distinguish commercial papers from other 

securities.  

2.2. Main characteristics of commercial papers  

 Short-term maturity (with the possibility of extension)  

 Maturity of issued commercial papers starts from 5 days and rarely 

reaches a year, in a way that this shortness of maturity period can be 

considered as the common characteristics and the main indicator of these 

papers. This maturity can be extended for longer periods.  

 Short-term financing  

 A commercial paper is a short-term financing instrument which is issued 

for meeting short-term financial needs and current shortage of liquidity 

and working capital.  

 Fixed and specific income  

 Commercial papers are classified among papers with fixed income, 

which means that those investors who have purchased these papers with 

specific interest rate or with discount, will receive the fixed return that 

has been determined from the beginning at the maturity date and don't 

take the risk of participation in business of initiator.  

 Secondary market  

 Although commercial papers are short term and usually are kept until the 

maturity date by investors, it is possible to trade them in a secondary 

market before the maturity date.  

 Being for profit 

 Commercial papers are issued in a business environment and naturally 

for profit and are considered as an investment tool.  
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2.3. Islamic finance  

Islamic finance as a financial system includes financial markets, institutions 

and instruments. Considering the subjects of this research, we focus on Islamic 

instruments and especially Islamic securities which are generally called 

"Sukuk". 

2.3.1. Definition of Sukuk  

Shariah standard No. 17 of Accounting and Auditing Organization for Islamic 

Financial Institutions, defines Sukuk as: 1 

Investment Sukuks are certificates of equal value representing undivided 

shares in ownership of tangible assets, usufruct and services or (in the 

ownership of) the assets of particular projects or special investment activity.  

The most important Sukuks which have been studied by the Shariah 

Committee as well as the Board of the Securities and Exchange organization 

of Islamic Republic of Iran and their issuance has been confirmed in the 

specified framework are the following:  

1. Ijara sukuk 

2. Salam sukuk 

3. Istisna' sukuk 

4. Murabaha sukuk 

5. Musharaka sukuk 

6. Mudaraba sukuk 

7. Jua'la sukuk 

2.3.2. Issuing process 

The process of structuring and issuing Sukuk has two main forms: A) direct 

issue of securities and B) issuing securities based on assets (asset-

securitization). The first is a process in which securities are issued and then 

the proceeds are invested for procurement of specific asset(s) or implementing 

planned project(s), income of which is distributed among securities holders.   

The second case, basically is a reverse process in which existing assets are 
 
1. Accounting and Auditing Organization for Islamic Financial Institutions, Shariah Standard 

No. 17: Investment Sukuk, 2004. 



76 Money and Economy, Vol. 10, No. 3, Summer 2015 

 
specified and pooled together and then securities are issued on the basis of 

those assets. 

 In the issuance of Sukuk, the following players are usually involved:  

1. Initiator: A legal entity who applies for financing through issuance of 

Sukuk securities, in other words, this initiator is the one who starts the 

process.  

2. Issuer [special purpose vehicle (SPV)]: A legal entity who has the 

responsibility of Sukuk issuance.  

3. Investors (owners of securities):  Legal entities or natural persons who 

purchase the securities.  

4. Trustee:  A legal entity who supervises the process of issuance and all 

financial transfers will be performed with the trustee permission.  

5. Financing institution: Company which acts as an intermediary 

between issuer and investors and mainly has the responsibility of 

advisory and marketing and sale of Sukuk. Investment banks or 

finance institutions are among this entity.  

6. Credit rating Company: A company with relevant license has the 

responsibility of credit rating of securities.  

3. Research Methodology  

Since this study uses scientific documents and sources and uses the opinions 

of experts as a field study, two methods of library and field study have been 

applied. Considering the fact that this study has a comparative nature, the 

section of library study, is conducted in two sections of “commercial papers” 

and “Islamic finance” (especially Sukuk) literature review. In field studies 

also, Delphi method is used as a systematic method for making use of opinions 

of experts for creating innovative ideas and testing ideas, especially in the 

situation of lack of experimental evidences. The Delphi method allows experts 

to work towards a mutual agreement by conducting a circulating series of 

questionnaires and releasing related feedback to further the discussion with 

each subsequent round. The experts' responses shift as rounds are completed 

based on the information brought forth by other experts participating in the 

analysis. After selecting a group of experts based on the topic being examined, 

a questionnaire with the instructions to comment on each topic based on their 

personal opinion, experience or previous research is sent to each member of 
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the group. The questionnaires are returned to the facilitator who groups the 

comments. At the end of each comment session, all questionnaires are 

returned to the facilitator who decides if another round is necessary or if the 

results are ready for publishing. The questionnaire rounds can be repeated as 

many times as necessary to achieve a general sense of consensus. 

In this research, field study (Delphi method) has been planned and 

implemented in two rounds, conceptual model of commercial paper in the 

framework of mortgage Murabaha Sukuk that was resulted from our 

comparative studies and analysis, is tested by the experts in two rounds of 

surveys. In fact the second round is a repetition of the first round with the 

result of the first questionnaires. 

Since we intended to select as many experts as possible, we applied 

Snowball Sampling method. Snowball sample is a non-probability (non-

stochastic) sampling technique in which the researcher collects data on a few 

members of the target population which can be located. Then those individuals 

are asked to provide information needed to locate other members of that 

population whom they know. Thus, the sample group is said to grow like a 

rolling snowball. As the sample builds up, enough data is gathered to be useful 

for research. So we formed a panel of 37 experts in the field of Islamic finance 

that includes all members of Shariah Committee Board of Securities & 

Exchange Organization of Iran (SEC), academic scholars and researchers, 

administrative managers and experts with relevant experience and knowledge. 

The instrument used in this study is "questionnaire". Questionnaire is one 

of the common instruments for research and is a direct method for data 

collection in research. Questionnaire consists of a series of questions (phrases 

or items) that the respondents should provide an answer for. These answers 

procure the required data for the research. Through the use of a questionnaire 

the knowledge, interests, attitudes and opinions of a person with regards to a 

given topic can be evaluated and we can understand respondents’ previous 

experiences and what the person is doing currently (Sarmad, 1998: 145).  

The questionnaire being used in this study is an author-made questionnaire 

with three main parts: Demographics, Research model, Questionnaire items. 

For analyzing the answers we allocate these values to each options of 

Likert's scale:  

Strongly disagree = 1, Disagree = 2, No comment = 3, Agree = 4      

Strongly agree=5 

http://sociology.about.com/od/Research/a/sampling-designs.htm
http://sociology.about.com/od/Research/a/sampling-designs.htm
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Statistical methods of analysis in Delfi method is determined based on 

research goals, structure of rounds, types of questions and the number of 

respondents. In addition to the classification and summarization of 

questionnaire results and calculation of the indicators of frequency, frequency 

percentage and cumulative frequency, the main statistics used in this study are 

central measures (average) and measures of dispersion. In addition to 

descriptive statistics, proper statistical tests are used for testing hypothesis in 

inferential statistic section. The statistical test in this study is one-sample T 

test for testing whether the difference of obtained average for each variable of 

the proposed model with specified value as the index of weakness of the model 

is significant or not; this test is used for confirming or rejecting statistical 

hypotheses and applied for research hypothesis.  

4. Results 

Considering the kind of this study, analysis of the research results has also 

been presented in two sections: Results of comparative analysis and results of 

field study. In the comparative studies, after studying the main characteristics 

of the commercial paper, Murabaha Sukuk is studied in comparison with these 

terms and conditions in order to reveal the compatibility of this Sukuk with 

specifications of commercial paper. Then, Murabaha Sukuk is studied more 

closely and its suitability is evaluated with general terms and type of the 

activities of banks and credit institutions; finally, conceptual model of Islamic 

commercial paper for banks and credit institutions are presented. This model, 

is tested by the opinions of 37 Islamic finance experts in field study.  

4.1. Results of comparative studies and analysis  

For determining the conceptual model of Islamic commercial paper which 

would be tested in the field study by the experts' opinions, a comparative study 

between Murabaha Sukuk and commercial paper has been performed.  

Murabaha Sukuk can be structured and issued in four forms: Financing 

the purchase of materials and assets, providing liquidity, providing the capital 

of commercial companies and mortgage securities. Murabaha Sukuk for 

attaining liquidity is done by sale and purchase of the same thing at different 

prices, which is not allowed according to the jurisprudence of Islam. 

Murabaha Sukuk for providing capital for commercial companies is also a 

kind of long-term security that has a function similar to a company's share. 

Murabaha Sukuk for financing can be applied by organizations and 
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manufacturing companies for providing all kinds of assets and materials; 

however, mortgage Murabaha Sukuk is appropriate for banks and credit 

institutions to refresh liquidity with pooling receivables resulting from 

Murabaha contracts of bank with customers.  

Therefore, one of the most important applications of Murabaha Sukuk is 

for securitization of the loans of banks and credit institutions. In this method, 

the initiator (bank or credit intuition) who has financed some assets for 

government, companies and individuals by mortgage Murabaha contract (the 

assets have been mortgaged as a guarantee from customers to pay back their 

debts), can refresh its liquidity by securitizing receivables resulting from 

Murabaha loans in a way that the SPV with issuing Murabaha Sukuk, collects 

the funds of investors and then (on behalf of the investors) purchases the 

receivables of Murabaha loans with a discount price. Holders of securities 

(investors) can wait until the date of maturity and use the final profit of the 

securities or they can sell it in the secondary market.  

Considering the fact that a significant portion of commercial papers are 

issued by banks and for the purpose of providing liquidity in financial markets, 

mortgage Murabaha Sukuk with securitizing receivables of banks and credit 

institutions provide fresh cash resources for these financial institutions and 

gives them the ability to continue and extend their activities. Therefore, 

commercial papers for providing liquidity for banks and credit institutions can 

be structured and issued in the form of mortgage Murabaha Sukuk. The 

conceptual model of these papers is as follows:  
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1. The initiator asks the issuer (SPV) to issue the Murabaha Sukuk to        

refresh liquidity by pooling and selling the receivables from 

Murabaha contracts of the bank with customers. 

2. The credit rating company determines the credit rate of Murabaha 

Sukuk.  

3. The trustee institution supervises the cash flow of issuance and use of 

funds until the maturity date and the settlement of securities.  

4. The issued securities are delivered to the financing company.  

5. The issued Murabaha Sukuk are sold to investors through a financing 

company. One of the requirements of this step is marketing of the 

securities.  

6. With purchasing the securities, investors give the funds (price of 

securities) to the financing company in the next step.  

7. The collected funds by the financing company are paid to the issuer 

(SPV).  

8. The SPV purchases the receivables of Murabaha loans in cash and 

discount prices from the Initiator.  

9. The paid amounts of debtors (government, corporations, and 

individuals) are collected by the financing company or as before, by 

the initiator (bank) in this step.  

10. The financing company (or the initiator) passes the collected amounts 

in specified maturity date to investors.  

4.2. Results of field study and statistical test of the model  

In this section, results of inferential statistics for testing the proposed model 

are presented. In other words, research questions are answered on the basis of 

statistical analysis of data in this section. One sample t-test is used for 

analyzing the data averages, in a way that after studying the average of the 

experts' opinions for the model and for each feature of the model, we analyzed 

whether there is a significant difference between them and the weakness index 

of the model. In this study the weak answer can be considered as the opinion 

of "disagree" (2); because considering the cautiousness of experts specially in 

cases related to Shariah issues, it can be inferred that whenever the opinions 

of experts regarding a model or its variables is higher than "disagree" and goes 
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toward agree, it indicates that this model is confirmed by experts. However, 

considering the innovation of the proposed model and considering the fact that 

the success of new instruments is subjected to the consensus of experts and 

specialists; a strict approach has been taken and the middle level (3) and the 

answer of (no comment) has been determined as the index of model weakness.  

On the basis of statistical analysis of gathered data in the field study that 

has been presented in the table below, we find that t-test results for all features 

of the model (Islamic commercial papers on the basis of mortgage Murabaha 

Sukuk) are significant.  

The above test, with the obtained t-value and degree of freedom 36, is 

significant at the level of confidence of at least 99% (in all cases with 

confidence level of 0.999). Therefore, based on the result of t-test, the 

conceptual model of Islamic commercial paper in the form of mortgage 

Murabaha Sukuk has gained the confirmation of experts in all features (short 

term maturity, short-term financing, fixed income, tradability in secondary 

market, being for profit, conformity with Murabaha contract terms and Shari'a 

regulations). Regarding the last item of the questionnaire  (overall 

confirmation of the model), that looks for the opinions of the experts about the 

capability of structuring Islamic commercial papers on the basis of mortgage 

Murabaha Sukuk, also with the t-value of 6.67 and degree of freedom 36, is 

significant at 0.001 level of significance. Finally, based on the above analysis 

of the opinions of the Islamic finance experts in this research, it can be asserted 

that in the framework of the proposed conceptual model, capability of 

mortgage Murabaha Sukuk for structuring Islamic commercial paper has 

been approved. 

5. Conclusion 

Considering the different possible kinds of Murabaha Sukuk and its 

characteristics and functions, mortgage Murabaha Sukuk with the proposed 

model of this research has the main characteristics and functions of 

commercial papers and is capable as a framework for structuring Islamic 

commercial paper for banks and credit institutions. The survey results 

regarding the proposed model for Islamic commercial paper also confirms this 

initial assumption and the inferential statistics test (t-test) also in each of the 

items of the questionnaire and finally for overall confirmation of the model, 

that is "capability of structuring commercial papers in terms of mortgage 

Murabaha Sukuk” is significant. These results indicates the confirmation of 
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the proposed model by the experts. Therefore, issuing Islamic commercial 

papers on the basis of Murabaha Sukuk that was structured in proposed model, 

is possible for banks and credit institutions. Considering the fact that in 

Islamic banking, a considerable portion of loans for financing purchase of 

assets (equipment, materials, goods, …) is in the form of Murabaha contract, 

the proposed Islamic commercial paper can provide fresh liquidity for these 

credit institutions by securitization of loans and receivables resulting from past 

Murabaha contracts.  
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1. Introduction   

A decrease in revenues gained from selling products forces manufacturing 

companies to manufacture new products in order to boost sales, increase 

revenues and eventually gain more market share so that they can partly realize 

their own short term and long term goals. Also new product manufacturing 

has a series of risks and errors itself. This study tries to find these errors and 

prioritize them for corrective measures. In addition, it is less expensive to find 

and fix defects before using any product. 

In today’s dynamic world of business, companies are seeking competitive 

advantage to continuously ensure their survival. There is no doubt that new 

product development is an introduction for entering this stage. Due to shorter 

product life cycles and changing customer needs, there is a lot of pressure to 

reduce the cost and time of new product development. Although new products 

create new opportunities for companies, the significant risk of these products 

must not be ignored. There is plenty of information about products in the past 

and many risks associated with products have been collected in the previous 

product development projects, however, there are also new and complex 

situations for product development teams that are associated with many 

uncertainties. In such a complex situation, official and systematic risk 

management is necessary in order to achieve certain objectives. However, a 

small number of product development projects implement risk management 

processes properly.  

Chin et al. (2009) found that in many organizations risk management is 

often done by informal and non-systematic routines in new product 

development projects and is largely based on emotions and management 

perception. As a result, the existence of a systematic approach is essential to 

identify, analyze and control product development risks. One of these 

common tools is defect analysis and the effects of failure (FMEA) which is 

one of the most important detecting techniques and error analysis. This 

technique is basically a quality analysis assessment of systems or sub-systems 

for detecting the probable defects of its all elements and tries to assess the 

effects of the probable defects of their elements and tries to assess the effects 

of the probable defects on the other parts. This technique is widely used in the 

manufacturing industries and is an analytic technique which employs 

technology and knowledge of individuals about detecting predictable errors of 

a product, process and/or system. However, this technique has its weaknesses 

and shortcomings as well. For this reason, in recent years, researchers have 



New Product Dvelopment Risk  … 89 

 
been trying to fix its flaws in several studies. For example, the relative 

importance of the severity of the event, the probability of occurrence and the 

probability of detecting are not considered in the traditional FMEA. It is 

assumed that they have equal weights, but it is not so in the real world and 

practical decisions. This situation could lead to a case that the different 

collections of the severity, the probability of occurrence and the probability of 

detecting represent the same RNP1 values. The mathematical formula for the 

calculation of RPN is also questionable and it is sensitive to small changes of 

each of triple risk factors (detecting, severity and occurrence). Consequently, 

it seems that their multiplication for the purpose of obtaining the priority of 

different risks is not so logical.  

Triple risk factors are not measurable and fully detailed; as a result, using 

certain numbers could not reveal the uncertainty and ambiguity of decision 

making. Therefore, COPRAS will be used to overcome the shortcomings of 

RPN calculation method and also Grey criteria and eliminate the uncertainty 

of risk parameters. Grey criteria are one of mathematical concepts that are 

widely used in multi criteria decision making. It is a very effective method to 

deal with problems associated with uncertainty accompanying incomplete and 

unknown information. Commonly, the information associated with the 

preferences of decision makers about criteria is expressed according to their 

qualitative judgment for different reasons. The judgment of decision makers 

is uncertain in practice as well and it is not expressible by quantitative values. 

This theory is one of the methods used for studying uncertainty and 

incompleteness of information. Its use in the mathematical analysis of systems 

with incomplete information has a growing trend. The advantage of COPRAS 

method over the other methods of decision making is that the effects of both 

maximizing and minimizing criteria of the problem are investigated 

simultaneously.  

The main objective of this paper is to identify and rank the risks associated 

with the product development in the core banking system. Also, detecting the 

main causes and effects of each risk, developing solutions and 

recommendations for the detection, prevention and reduction of errors in 

product development and eliminating defects to achieve high quality products 

that have the lowest risk for customer are the other objectives of this study.  

Using Grey theory in introducing risk analysis of new products in the field 

of core banking is one of the new aspects of this research. Integrating risk 

 
1. Relative Priority Number 
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assessment model by Grey theory with Grey COPRAS- FMEA is the other 

new aspect of the study.  

2. Literature Review 

2.1. Concepts and criteria 

2.1.1. Risk management 

Risk management is a process that is developed and implemented with the aim 

of increasing the effects of positive risk (strengths or opportunities) and 

reduction of negative risks (weaknesses or risks). 

Definition of Risk: Risk in the PMBOK 1  standard is defined as an 

unreliable accident and incident that, if occurred could affect positively and/or 

negatively the objectives of the project. With respect to this comprehensive 

definition of risk, it could be understood that there are two types of risk in the 

projects: 

1. Positive Risk: It is also defined as strength or opportunity. With regard 

to its nature, this risk provides an opportunity for stakeholders of the 

project. 

2. Negative Risk: It is also defined as weakness or risk. If this risk occurs 

during the project life cycle, then it could cause some difficulties in 

the process of the project. 

Definitions: 

- Risk Factor: A factor that determines the effectiveness of risk. 

- Risk Event: Any incident or occurrence of risk is called a risk event. 

- Reaction of Risk: Reaction that needs to be done in the event of risk. 

- Effect of Risk: Change of existing situation and the effect of risk on 

this situation. 

- Utility Loss: Value lost by the stakeholder is called utility loss. In 

other words, the effect of risk on each stakeholder is called utility loss. 

- Exact Estimate: An estimate which is done by the judgment of real 

professionals through mathematical methods. 

 
1. Project Management Body of Knowledge 
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- Probable Estimate: An estimate which is used for uncertain 

conditions. In this method, calculation of the cost in the real world is 

done on the basis of the probabilities in the domain of output 

probabilities of a project. 

- Domain Estimation: A decision-making method in the uncertain 

conditions that is determined by defining the lowest and highest 

values allocated to each element in the case of risk.  

- Risk and Uncertainty: Both are used for expressing the existence of 

risk, but, they are different from each other. 

- Terms of risk refers to the case when there is the probability of risk, 

but this risk and losses could be estimated. Terms of uncertain 

condition refers to the case when there is not any information 

available about the quantity and the probability of risk. Uncertainty is 

the worst case for risk management.  

2.1.1.1. Risk management process 

According to PMBOK standard, risk management includes the following 

processes: 

- Risk management programming, 

- Risk explanation, 

- Qualitative analysis of risk, 

- Quantitative analysis of risk, 

- Response to risk programming, and 

- Follow-up process and risk control. 

2.1.1.2. Six steps in risk management process 

1. The first step is defining the objectives of the risk management that 

the project is looking for. 

2. When the main objectives of risk management are defined, the risk 

manager must identify the existing risks. Perhaps, identifying the 

risks is the most difficult task that the risk manager should do. 

Failure or inability to identify risks means that the risk manager has 

not any opportunity to deal consciously with these unknown risks. 
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3. The next important step is assessment of potential damages during 

the planning period associated with these risks. This assessment 

includes determining: (A) The probability or chance of damage 

occurrence, (B) The effect of these damages on the situation in the 

case of occurrence, (C) The ability of predicting the damages that 

will occur. The assessment process is very important because of 

presenting the more sever risks and consequently presenting the 

risks which need immediate attention. 

4. When the risks are identified and assessed, the risk manager should 

choose the best combination of tools that are applicable in dealing 

with problems arising from them. Commonly, these tools are: (a) 

risk avoidance, (b) reduction of the probability of damage 

occurrence and/or in the case of occurrence, prevention of its 

extension, (c) potential damage transformation to the other party 

(insurance companies or companies that are active in the field of 

accepting risk), (d) keep or tolerate the damage by himself. The risk 

manager must consider costs and the other aspects of the use of each 

combination in the choice of the most suitable combination of tools. 

5. After decision-making about the selected tools for risk management, 

the risk manager must execute the made decisions, and 

6. The results of made and executed decisions in the above five steps 

should be monitored for the purpose of assessing their rationality 

and determining whether variable conditions create different 

solutions. 

2.1.1.3. Assessing risk techniques  

Here are some of the most important techniques for the risk assessment. 

 Preliminary linear analysis technique, 

 Hazard and Operability Study (Hazop), 

 Success Diagram Method (SDM), 

 Truth Table Method (TTM), 

 Markov Process Technique, 

 Event Tree, 

 Temporary Carlo simulation technique, 
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 Safety Audit, 

 Fault Tree Analysis, and 

 Failure Mode and Effects Analysis (FMEA) 

2.1.2. Failure mode and effects analysis (FMEA) 

Failure mode and effects analysis is a systematic tool on the basis of teamwork 

that is applied in defining, identifying, assessing, prohibiting, eliminating 

and/or controlling the mode of causes and the effects of potential errors in a 

process, system, scheme or service, before the product or service reaches 

customer. In other words, FMEA is an analytical method in assessing risk. It 

tries to identify and evaluate the potential risks in the areas where the risks are 

assessed, and also the associated causes and effects as far as possible. FMEA 

method is one of experienced and very useful methods for identification, 

classification, failure analysis and assessment of the risks caused by them. By 

this method, the failure rate can be traced and prevented from occurring. 

Therefore, in summary, FMEA includes identification and assessment of 

potential errors of plan or product (Marshal, 2012). As a tool for access to a 

better quality of product, FMEA is used in a wide range, so that it has specific 

standards in the Japanese, American and European manufacturing companies. 

Very important advantages are reported by industries that use this technique. 

For example, western manufacturing industries which have been successful in 

the use of this technique have reported improving quality, lowering costs and 

reducing time-to-market by 15 to 45%. One of tremendous advantages of 

quality analysis technique of failure mode and effect analysis in the 

manufacturing processes is its ability to add the spirit of cooperation among 

employees and facilitate teamwork.  

FMEA is composed of four letters used in the “Failure Mode and Effects 

Analysis”. In order to clarify the concept of this clause; its words are 

defined below:  

Failure: The root of this word is Fail and according to the Oxford 

dictionary, its applicable meaning is: Lack of success; an unsuccessful person 

or thing; the neglect or omission of expected or required action; a lack or 

deficiency of a desirable quality; the action or state of not functioning; a 

sudden cessation of power; and the collapse of a business. Also there are 

various interpretations of this word in the Aryanpur dictionary that include: 

failing; rejection; thought greedily and lose out. Failure generally means "non-

fulfillment of what has already been asked." 



94 Money and Economy, Vol. 10, No. 3, Summer 2015 

 
Mode: This word means a method according to which something or an 

action is done. Its other meanings are: tradition; style; method; way; manner; 

fashion and the case of occurrence. 

Effect: The meaning of this word is the change created due to an action; 

result; consequence; effective work and employing. 

Analysis: Analysis is breaking something to its components for 

identifying or studying the structure for which the common meaning of 

analysis is used. 

2.1.2.1. FMEA objectives 

FMEA is a series of systematic actions with the purpose of: 

a) Detection and assessment of potential errors that exist in the design of 

a system, product and process and estimation of the effects resulted 

from the occurrence of each of the above factors. 

b) Identification of actions that could reduce the probability of risks of 

possible failure and eliminate them. 

c) Identification and application of the actions that can reduce the 

severity and deterioration resulted from the errors as far as possible. 

d) Identification and application of the actions that can increase the 

exploring ability and in other words, the probability of error revealing 

before the product reaches the customer. 

e) Documentation of the design and product manufacturing process 

meaning that FMEA analyzes the characteristics of the product’s 

design for the purpose of employing product manufacturing process 

planning in such a manner that the resulted product meets customer 

needs and expectations. 

2.1.2.2. Steps to apply FMEA  

The different types of FMEA including product, design and/or process include 

the following ten steps: 

First: Process review period. 

Second: Brainstorming creation (collision warning) to determine the 

potential failure pattern. 

Third: Listing the effects of potential failure. 
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Fourth: Allocation of a severity grade for each effect. 

Fifth: Allocation of an occurrence grade for each failure pattern. 

Sixth: Allocation of a recovery grade for each potential failure pattern or 

its effect. 

Seventh: Allocation of a risk acceptance priority for each failure pattern. 

Eighth: Detection of the priorities of failure pattern for each necessary 

action. 

Ninth: The necessary action for elimination or reduction potential failure 

patterns possessing high risk. 

Tenth: RPN calculation after reduction or elimination of the effects of 

potential failure patterns. 

2.2. Investigating the process  

2.2.1. The deterioration amount 

How much is the amount of the deterioration? The score of the deterioration 

is usually 1 to 10. Number 1 indicates the non-seriousness of the error effect 

from the customer viewpoint and even the error effect is not important for 

him. On the other hand, number 10 exhibits the worst probable effects and 

consequences of error for the customer.  

The higher number for deterioration describes: 

 The probability of the risk of customer safety, and 

 Imposing high cost of error on organization which leads to main 

financial challenges in serious conditions. 

In the table of deterioration numbers, the suggested digital values with 

their mutual deterioration definition are entered. The definitions that are used 

for the deterioration gradation of error effect should be compatible with the 

nature of products of an organization. 
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Table 1. The Scoring Table of Deterioration Samples  

Description of the deterioration gradation Score 

The effect of error will not be considered by the 

customer. 
1 

Customers realize a very negligible effect, but this 

effect would not lead to the dissatisfaction and abuse 

of customer. 

2 

Negligible effect that causes dissatisfaction and abuse 

of customer, but does not cause the customer to try to 

fix it. 

3 

Negligible effect causes dissatisfaction and abuse of 

customer and the customer tries to fix it. 
4 

Little effect that causes dissatisfaction and abuse of 

customer, but the customer does not try to fix it. 
5 

Little effect that causes dissatisfaction and abuse of 

customer and the customer tries to fix it. 
6 

A typical effect that causes malfunction of plan 

and/or error effect that causes the reduction of the 

plan value. 

7 

Important effect of a big error that will not jeopardize 

customer safety and does not high const. 
8 

The critical effect that causes customer 

dissatisfaction, stops working plan, high costs are 

jeopardizes customer safety. 

9 

Very dangerous effect that is followed by a serious 

risk and/or stops completely working plan and/or an 

error which creates very high costs for the 

organization. 

10 

Source: Nannikar, A.A., Raut, D.N., Chanmanwar, R.M., Patil D. 

B., 2012. FMEA for Manufacturing Assembly process. International 

Conference on Technology and Banking Management. 
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2.2.2. Occurrence 

One of the questions that is asked in the filling of the FMEA form for 

determination of “error conditions” is “how often does this error occur?” 

The answer to the question of how often this error or the causes of error 

occur will lead to the filling of the occurrence column in the FMEA table. 

There are two methods for answering this question: 

First: How often the error occurs. 

In the first method, since error occurrence is assessed directly, the 

estimation will be more exact and explicit. 

Second: How often the causes of error occur. 

In the second method each of traced causes of error occurrence is scored 

so it may not be an exact estimate of error occurrence directly. 

Table 2. Sample Scoring Table of Occurrence  

Occurrence description The rate Score 

Impossible, very unlikely Less than 0.01 1 

Unlikely event 0.011-0.02 2 

Event with little chance 0.021-0.6 3 

Low number of events 0.61-2 4 

Occasionally occurs 0.001-5 5 

Usually occurs 5.001-10 6 

Often occurs 10.001-15 7 

Mostly occurs 15.001-20 8 

Very mostly occurs 20.001-25 9 

Certainly occurs More than 25 10 

Source: Nannikar, A.A., Raut, D.N., Chanmanwar, R.M., Patil 

D. B., 2012. FMEA for Manufacturing Assembly process. 

International Conference on Technology and Banking 

Management. 
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2.2.3. Detection probability 

How much is the probability of detection of error or its causes? Before starting 

the discussion of detection probability and its scoring table, it is necessary to 

investigate the concept and meaning of detection probability deeply. In fact, 

there are two different definitions for detection and identification probability 

in FMEA: 

How much is the probability of detection of error before reaching a 

customer? 

How much is the probability of detection of error by the customers before 

making a disaster? 

A very important difference is seen in these two definitions that has not 

been considered in most cases and in many FMEA texts. Understanding the 

difference in these two definitions is very necessary. 

Table 3. Detection Probability Scoring  

Detection Probability Score 

Certainly detectable 1 

Detectable with a very high probability 2 

Detectable with a high probability 3 

Usually detected 4 

With the possibility of fifty, fifty detected 5 

Low chance of detection 6 

Little chance to detect 7 

Very little chance to detect 8 

unlikely chance for detection 9 

Unrecognizable 10 

Source: Nannikar, A.A., Raut, D.N., Chanmanwar, R.M., Patil 

D. B., 2012. FMEA for Manufacturing Assembly process. 

International Conference on Technology and Banking 

Management. 
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The first definition is a question that will be asked for the completion of 

detection probability column. The second definition of detection probability 

refers to the suggested actions column in the FMEA form. If it is not possible 

to reduce the error occurrence probability, it is necessary to mention suggested 

actions for this error and in this case, the possibility of error detection to the 

customer before raising disaster. Mostly, warning systems (ID) for error 

detection are installed to prepare ample opportunities for the user to prevent 

the catastrophic effects. A sample of detection probability scoring table is 

shown in the scoring table of detection probability. As it is known, by 

increasing the score, the chance of detection of error or its cause is reduced. 

The detection probability scoring table is defined on the basis of existing 

control methods, the amount of quality level growth and the existing reliability 

plans in the organization. 

2.3. Core banking 

To keep their customers in today’s competitive world, banks should pay more 

attention to their customers’ needs, ideas and necessities related to banking 

services. They must know that in banking sector the voice of customer is a 

voice that the bank policies should be formed on its basis of it. In the 

meantime, respecting the customers, appropriate interaction with customers, 

service assurance, polling customers, having mutual relation with customers, 

checking customer problems and timely investigation of their complaints, 

awareness of customer satisfaction, enhancing the quality and speed of service 

delivery, adaption of bank policies to the needs of customers, investigation of 

the accuracy of services provided to clients and so forth can be a great help in 

retaining and attracting customers to banks. This will not be fulfilled unless 

banks pay more attention to their customers.  

Evolutions in the contemporary world cause changes in crowd 

combination, slow growth of the economic systems as well as increased 

intensity and complexity in the competitive conditions and many industries 

have faced excess capacity. New marketing approaches push the trades toward 

paying more attention to customers. This is because in this situation, acquiring 

new customers seems to be very difficult and businesses ought to compete 

with each other in a fixed or reducing market to get higher share. In such 

conditions, nowadays we are witnessing the revolution of focusing on the 

communication instead of focusing on trade. 

Core banking system is a system that presents overall products, banking 

services, strategic operations and their central integrated and modular 
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managing through access to a common and centralized data base in the form 

of a software system. Channels thorough which services of the core banking 

system are offered could be ATMs, bank branches, internet bank, and POS 

machines and the like. The core banking is a framework that the development 

is done on its basis and creation of products and electronic-financial services 

take place in its framework. There is no doubt that the most complete and the 

newest banking method that completely is developed on the basis of electronic 

banking is the core banking which prepares the solutions of connection and 

linking between all banking systems from island state into a centralized and 

integrated network. 

2.3.1. Features of the Core banking system  

Among the key features, this system is equipped with:   

A. The ability to process high volumes of transactions for example 

several million transactions per hour; 

B. Flexible infrastructure for ever growing upgrades of existing system; 

C. Ability to perform real-time processing; 

D. High level of flexibility to design new products; and 

E. Access to a maximum level of automation through data centralization. 

In fact, the main objective of moving towards core banking is the 

integration of the bank’s services and products in the form of core banking 

framework and all product operations to be placed under one umbrella. 

Another important objective is converting customers to bank customers 

instead of branch customers. In addition, eliminating unnecessary trips in city 

and its great impact on the reduction of traffic and removing cash from daily 

business transactions are among its other objectives as well. 

2.3.2. Strategic advantages of core banking 

Items that can be identified as core banking strategic advantages include: 

A. Reduction of costs and risk management; 

B. providing firm banking services with reliabile and true real-time 

processing; 

C. Increased innovation through the utilization of update technology; 

D. Reduction of the time to localize services and new products in order 

to respond rapidly to market needs; 
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E. Reduction of total cost of ownership and achieving  higher operational 

efficiency; 

F. Existence of 360-grade view of customers; 

G. Productivity enhancement;  

H. Reduction of the impact of an aging workforce through recruitment 

and training of human resources and expertise to keep pace with the 

trend of changing technology; and  

I. More focus on operations to fulfill customer orientation. 

2.4. Theoretical principles of research model  

2.4.1. Mathematical principles of Grey theory 

2.4.1.1. Hazy sets 

In fact Grey system theory is constructed on the basis of Grey hazy set. Grey 

hazy set has some specifications including coexistance (the settlement), proof 

reception, time effectiveness, awareness, (inform) and structure reception. 

Therefore, it is understood that Grey hazy set is completely different from 

Cantor classic set and Zadeh fuzzy set, although the Cantor set is one of the 

main and clarified cases of the Grey hazy set. In fact, fuzzy or classic systems 

are special cases of Grey system in which the Grey grade is zero. With regard 

to formulation, the mathematical principles of Grey systems and fuzzy 

systems are different from each other. In summary, it could be said that Grey 

hazy sets possess great specifications to deal with dynamic nature systems.  

With respect to the above descriptions, it could be said that:  

In Classic Sets: 𝑥, 𝑦 ∈ 𝐴, 𝑥𝑅𝑦 → 𝑅 = 1, 𝑥𝑅̅𝑦 → 𝑅 = 0  

In Fuzzy Sets: 𝑥, 𝑦 ∈ 𝐴: 𝜇𝑔(𝑥, 𝑦)  ∈  [0,1] 

But the main question is: How much do x and y contain themselves? In 

other words, how much is their Grey grade? And then, how are the relations 

between Grey elements and white elements? Uncertainty about the values of 

various parameters of the system can be stated by intervals, fuzzy sets and/or 

random variables. In the Grey system theory, given upper and lower bound 

intervals are used to express the reliability that can emphasize the inherent 

ambiguity of the issue. In general, it is proved that expressing the values of 

the parameters of a system by the numbers of an interval is an effective and 

efficient method to deal with problems related to ineffective observations. 
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Suppose that X is a world reference set. In this case, a Grey set G of X is 

defined according to two criteria  𝜇𝐺
(𝑥), 𝜇𝐺(𝑥) .   

μG(x)   ∶    x  ⟼ [ 0 , 1 ]                                                                               (1) 

μG
(x)   ∶    x  ⟼ [ 0 , 1 ]                                                                               (2) 

𝜇𝐺  and  𝜇𝐺  are the upper and lower membership functions of G respectively. 

If  𝜇𝐺 =   𝜇𝐺 , the Grey set is converted to a fuzzy set. This shows that Grey 

theory also considers conditions of being fuzzy and can treat fuzzy conditions 

logically. Figure 1 shows three hazy (Grey), fuzzy and cantor sets. 

Figure 1. Hazy (Grey), Fuzzy and Cantor Sets 

Q1 = 600 (mm) 

Grey Set 

Q2 = 600 (mm) 

Fuzzy Set 

μ 

1 

μ 

1 
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Q3 = 600 (mm) 

Cantor Set 

Source: Deng, J.L., 1989. Introduction to Grey system theory, J. Gray Syst., 1-24. 

2.4.1.2. Grey numbers 

Each Grey system is described by Grey numbers, Grey equations and Grey 

matrices in which the Grey numbers are as the atoms and cells of this system. 

Grey number is defined as a number with unknown value, but the interval that 

contains its value is known. These numerical intervals contain uncertain data.  

Generally and in practice, the Grey number is stated by an interval and/or 

a set of numbers. Grey numbers are divided into several groups of whivh the 

most important are: 

Grey numbers with only low bound are defined as ⊗ 𝐺 ∈ [∞] and do not 

have high bound. In this definition 𝐺 with a fixed value expresses the low 

bound of the Grey number⨂𝐺. The interval [𝐺, ∞] is called the value interval 

of the Grey number ⨂𝐺 and/or briefly a Grey interval. For example the weight 

of a live tree is a low bound Grey number. 

Grey numbers with only high bound are defined as ⨂𝐺 ∈ [∞ , 𝐺] and do 

not have low bound. In this definition  𝐺 expresses the high bound of the Grey 

number⨂𝐺. 

A Grey number that has both low bound 𝐺 and high bound 𝐺 is called 

Grey interval and is shown as⨂𝐺 ∈ [ 𝐺 , 𝐺]. 

Figure 2 shows the Grey interval number. 

  

μ 

gΜ 

gΜ 
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Figure 2. Grey Interval Number 

 

Source: Deng, J.L., 1989. Introduction to Grey system theory, J. Gray Syst., 1-24. 

 

If  ⨂𝐺 ∈ (−∞ , + ∞) or ⨂𝐺 ∈ (⨂𝐺1, ⨂𝐺2), means that ⨂𝐺 is infinite 

and its both high and low bounds are Grey numbers, then ⨂𝐺 is called a black 

number. 

Figure 3 shows a black number. 

Figure 3. Displaying Black Number 

Source: Deng, J.L., 1989. Introduction to Grey system theory, J. Gray Syst., 1-24. 

 

     If (𝐺, = 𝐺), ⨂𝐺 ∈ [ 𝐺, 𝐺], it means that the both high and low bounds ⨂𝐺 

are equal, then ⨂𝐺 is a white number. 

 

Figure 4. Displaying White Numbers 

 

Source: Deng, J.L., 1989. Introduction to Grey system theory, J. Gray Syst., 1-24. 

 

 

 

Grey Number 
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𝐺 𝐺 

+∞ -∞ 

 

𝐺  →  +∞ 𝐺  →  −∞ 

+∞ -∞ 
𝐺 =  𝐺 
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2.4.1.3. Grey operators 

The most important mathematical operation on the two Grey interval numbers 

⨂𝐺2 ∈ [𝐺2, 𝐺2], ⨂𝐺1 ∈ [𝐺1, 𝐺1] and the constant number (a) are defined as 

follows: 

⨂𝐺1 + ⨂𝐺2 = [ 𝐺1 +  𝐺2 , 𝐺1 + 𝐺2 ]                                                          (3) 

⨂𝐺1 − ⨂𝐺2 = [ 𝐺1 − 𝐺2 , 𝐺1 − 𝐺2 ]                                                          (4) 

𝑎 ×  ⨂𝐺1 = [ 𝑎 × 𝐺1  , 𝑎 ×  𝐺1 ]                                                                                    (5) 

⨂G1 × ⨂G2 =

[min  ( G1 G2 , G1, G2 , G1 G2 , G1 G2 ), max  ( G1 G2 , G1 G2 , G1 G2 , G1 G2 )             (6) 

⨂G1  ÷ ⨂G2 = [G 1, 𝐺1 ] × [ 
1

𝐺2
 ,

1

𝐺2
 ]                                                          (7) 

The length of a Grey number G , G ] is defined as follows: 

L (⨂𝐺 ) = G −  G                   (8) 

For two intervals A = [ a1 , a2 ], B = [ b1 , b2 ], we have:  

𝑃 ( 𝐴 < 𝐵) = 𝑃 ( 𝐶 = 𝐴 − 𝐵 < 0 )

=  
𝑇ℎ𝑒 𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒 𝑙𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑡ℎ𝑒 𝐶 𝑖𝑛𝑡𝑒𝑟𝑣𝑎𝑙

𝑇ℎ𝑒 𝑙𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝐶 𝑖𝑛𝑡𝑒𝑟𝑣𝑎𝑙

=  
𝑇ℎ𝑒 𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒 𝑙𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑡ℎ𝑒 𝐶 𝑖𝑛𝑡𝑒𝑟𝑣𝑎𝑙

(𝑎2 − 𝑎1) − (𝑏2 − 𝑏1)
 

Therefore for two Grey numbers ⨂𝐺1 ∈ [𝐺1, 𝐺1], ⨂𝐺2 ∈ [𝐺2, 𝐺2]  in 

which:  

L1 = L (⨂𝐺1 ) =  𝐺1 −  𝐺1                                                                           (9) 

 L2 = L (⨂𝐺2 ) =  𝐺2 − 𝐺2                                                                        (10) 

  L* = L2 + L1                                                                                               (11) 

The above probability is calculated as follows: 
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𝑃 ( ⨂𝐺1  ≤  ⨂𝐺2 ) =  
max  ( 0 ,   𝐿∗−max  ( 0 ,   𝐺1− 𝐺2 ))

𝐿∗                                    (12) 

Definition: For two Grey numbers 𝑃 {⨂𝐺1 ≤ ⨂𝐺2} , ⨂𝐺2 ∈

[𝐺2, 𝐺2], ⨂𝐺1 ∈ [𝐺1, 𝐺1] is called the grey probability grade. 

It is assumed that there are four correlations between the two Grey 

numbers ⨂𝐺2 , ⨂𝐺1situations. 

If 𝐺1 = 𝐺2, 𝐺1 = 𝐺2  then two Grey numbers are equal, in this case: 

⨂𝐺1 = ⨂𝐺2 and 

𝑃 {⨂𝐺1 ≤ ⨂𝐺2 } = 0.5                                                                                          (13) 

If G2 > G1  then the Grey number ⨂𝐺2 is greater than the Grey 

number⨂𝐺1, it means that: ⨂𝐺2 > ⨂𝐺1and 

𝑃 {⨂𝐺1 ≤ ⨂𝐺2 } = 1                                                                                                   (14) 

If 𝐺2 < 𝐺1  then the Grey number ⨂𝐺2 is lower than the Grey 

number⨂𝐺1, it means that ⨂𝐺2 < ⨂𝐺1 and 

𝑃 {⨂𝐺1 ≤ ⨂𝐺2 } = 0                                                                                                        (15) 

If there is a common part in the two Grey numbers, then if:  

𝑃 {⨂𝐺1 ≤ ⨂𝐺2} < 0.5  , then ⨂𝐺2  is lower than ⨂𝐺1  and if 𝑃 {⨂𝐺1 ≤
⨂𝐺2} > 0.5 then ⨂𝐺2 is greater than ⨂𝐺1[12, 13]. 

2.4.2. Algorithm of COPRAS-G method 

Criteria in this method include both Min and Max; it means that both cases are 

calculated simultaneously. COPRAS method with Grey relations consists of 

12 steps which are explained as follows: 

Step 1: Select a set of important criteria and describe the choice 

Step 2: Develop the decision matrix by using the existing verbal phrases 

(By professionals) 
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⨂X =  [
[⨂x11] ⋯ [⨂x1m]

⋮                                 
[⨂xn1] ⋯ [⨂xnm]

] =  [
[x11 , x11] ⋯ [x1m , x1m]          

⋮                                                     
 [xn1 , xn1] ⋯ [xnm , xnm]        

] 

            i = 1 , … , m           j = 1 , … , n                                                   (16) 

The Grey number ⨂𝑥𝑖𝑗 is defined with a low limit as 𝑥𝑖𝑗 and with a high 

limit as x𝑖𝑗. 

Step 3: Determine the weights of criteria (qj) by AHP or professionals (In 

this study, it is done by professions). 

Step 4: Normalize the decision matrix ⨂X by the following formulas: 

𝑥̃𝑖𝑗  =  
𝑥𝑖𝑗

1

2
(∑ 𝑥𝑖𝑗

𝑚
𝑖=1 + ∑  𝑚

𝑖=1  𝑥𝑖𝑗)
=  

2  𝑥𝑖𝑗

∑ 𝑥𝑖𝑗
𝑚
𝑖=1  + ∑ 𝑥𝑖𝑗

𝑚
𝑖=1

                                       (17) 

  𝑖 =  1, 𝑚  , 𝑗 = 1, 𝑛  

𝑥̃𝑖𝑗 =  
𝑥𝑖𝑗

1

2
 ( ∑   𝑥𝑖𝑗

𝑚
𝑖=1   + ∑   𝑥𝑖𝑗

𝑚
𝑖=1 )

=
2  𝑥𝑖𝑗

∑   ( 𝑥𝑖𝑗+𝑥𝑖𝑗)𝑚
𝑖=1

    ⊛                                          (18)  

In this formula ⊛ 𝑥𝑖𝑗 is the least value of the ith choice of jth criteria and 

𝑥𝑖𝑗 is the highest value of the ith choice of the jth criteria. 

N is the number of criteria and m is the number of comparable choices. 

Therefore, the normalized matrix ⨂X is in the following form: 

⨂X ̃  =  [
[x̃11 , 𝑥̃11] ⋯ [x̃1m , 𝑥̃1m]          

⋮                                                     

[x̃n1 , 𝑥̃n1] ⋯ [x̃nm , 𝑥̃nm]      

 ]                                                   (19) 

Step 5: The calculation of the weight normalized decision matrix ⨂X̂ that 

is in the following form: 

⨂𝑥𝑖𝑗 = ⨂𝑥̃𝑖𝑗 . 𝑞𝑗     یا    {
𝑥𝑖𝑗 =  𝑥̃𝑖𝑗 × 𝑞𝑗

𝑥̂𝑖𝑗 =  𝑥̃𝑖𝑗  × 𝑞𝑗

              ⊛                                       (20) 

In the formula ⊛ 𝑞𝑗 is the weight of jth criteria. 

Then, the normalized decision matrix is: 
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⨂𝑥  =  [
[⨂𝑥̂11] ⋯ [⨂𝑥1𝑚]

⋮                                
[⨂𝑥𝑛1] ⋯ [⨂𝑥𝑛𝑚]

] = [
[𝑥11, 𝑥̂11] ⋯ [𝑥1𝑚, 𝑥̂1𝑚]

⋮                                         

[𝑥𝑛1, 𝑥̂𝑛1] ⋮ [𝑥𝑛𝑚, 𝑥̂𝑛𝑚]

]              (21) 

Step 6: Calculate the total of pi (for the criteria of maximizing type) that 

pi is preferred (k is the number of Maximizing criteria). 

𝑝𝑖 =
1

2
  ∑   (𝑥̂𝑖𝑗 + 𝑥̂𝑖𝑗)𝑘

𝑗=1                                                                                (22) 

Step 7: Calculate the total of Rj (for the criteria of Minimizing type). 

That in this formula (m-k) is the number of criteria which should be 

minimized. 

𝑅𝑖 =
1

2
  ∑   (𝑥̂𝑖𝑗 + 𝑥̂𝑖𝑗)𝑘

𝑗=𝑘+1       𝑗 =  𝑘, 𝑚                                             (23) 

Step 8: Determine the minimal amount Ri 

Rmin = min i  Ri    ;   𝑖 = 1 , 𝑚                                                                      (24) 

Step 9: Calculate the relative importance of each of choices by the 

following way: 

𝑄𝑖 =  𝑃𝑖  +   
∑    Ri

m
i=1

Ri   ∑   
1

Ri

m
i=1  

                                                                             (25) 

Step 10: Determine the optimized criteria kk = max iQi𝑖 =  1, 𝑚 

k = max i  Qi                𝑖 =  1, 𝑚                                                                   (26) 

Step 11: Determine the priority of choices 

Step 12: Calculate grade value of each choice 

𝑁𝑖 =
𝑄𝑖

𝑄𝑚𝑎𝑥
  × 100 %                                                                                (27) 

That Qi, Qmax are the weight amount of choices derived from formula 25. 
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Zavadskas et al., demonstrated a case study for the selection of contractor 

on the basis of multiple attributes of efficiency with fuzzy inputs applying 

COPRAS-G method. Podvezko compared SAW (Simple Additive Weighting) 

method and COPRAS method for multi criteria evaluation models. The 

COPRAS method outperform by eliminating the drawbacks of the SAW 

method. Saaty introduced AHP technique to solve complex problems using 

multiple criteria. 

Pitchipoo et al. (2014) proposed COPRAS based MCDM approach to 

reduce the area of blind spots in the sides and rear side of the heavy vehicle 

using the design parameters of rear view mirror. 

Recent applications of COPRAS-G are, bank evaluation [Ginevicius & 

Podvezko, (2008)], employee selection [(Datta et al. (2009); Zolfani et 

al.(2012a)], website evaluation [Bindu Madhuri et al., (2010)], material 

selection for engineering applications [Chatterjee et al. (2011)], building 

renovation and construction [Bitarafan at al., (2012); Medineckiene & Björk, 

(2011)], location planning [Rezaeiniya et al. (2012); Zolfani, et al. (2011)], 

university evaluation [Das et al. (2012)], container terminal technology 

assessment [Barysiene, (2012)], supplier evaluation and selection [Sahu et al. 

(2012); Zolfani at al. (2012b)], and market segment evaluation and selection 

[Aghdaie et al. (2013)]. 

3. Research Methodology 

Regarding the objective, the present study is an applied research. In this study, 

the researcher is trying to assess and rank the key factors in the new product 

development in core banking. The result of this study can be used to improve 

the recognition of the important effective factors in this process, deciding and 

establishing a consensus among the managers of company. Since many of 

complexities of the existing process were not understandable by the use of 

questionnaire in this research, quality methods and interview with the 

associated professionals are used. On the other hand, for the purpose of 

weighing criteria, risk assessment was done by using a few data. 

Consequently, questionnaire and also real documentations are used. Data 

collection methods were library studying, questionnaire, interview and 

observation. At first, for recognizing new product development in the software 

and dominance on it, library studies including documents, books, magazines 

and authentic Iranian and foreign sites were carried out. After that, by the use 

of interview with professionals and managers and questionnaire tool, the 

associated risk is detected and verified. Then, the associated risks were 



110 Money and Economy, Vol. 10, No. 3, Summer 2015 

 
documented.  Finally, to extract profession’s opinions about the relation 

between triple factors of risks (severity, occurence probability and detection) 

and their relative importance the questionnaire tool was used and the triple 

factors associated with the verified risks were surveyed. Also, ten steps of 

FMEA and COPRAS-G were used for prioritization.  

4. Research Findings 

4.1. Priority of risks by using three criteria 

COPRAS-G method is used for final priority of risks. The theory of this 

method was explained in the previous sections. The calculation phase of this 

method is coded in the MATLAB software environment, so that it is possible 

to read the numbers from EXCEL software environment. Also the result will 

be transferred to the (EXPORT) software. The written code is given in the 

appendix. 

The first step of applying COPRAS-G is determination of input data to 

model in the form of the upper and lower limits of measurement criteria. Table 

4 shows the summary of results of indicators. The numbers of this table is the 

mean of numbers which are collected by the questionnaire. 

Table 4: Results of the Questionnaire of Criteria Measurement for 

the Identified Risks 

Risk factor 

The severity of 

the consequences 

of the event 

Probability of 

the event 

Likelihood of 

event detection 

Lower 

limit 

Upper 

limit 

Lower 

limit 

Upper 

limit 

Lower 

limit 

Upper 

limit 

1. The lack of access to 

technology for 

system construction 

4.1 9.3 4.4 8.7 4.7 8.2 

2. The scope of the 

project is ill-defined 
5.5 9.4 4.7 7.7 3.4 6.5 

3. The requirements of a 

stakeholder is not 

identified 

3.9 9.2 5.2 8.8 4.9 8.6 

4. A stakeholder is 

completely missing 
3.3 8.3 4.8 9.5 4.5 9.3 
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Risk factor 

The severity of 

the consequences 

of the event 

Probability of 

the event 

Likelihood of 

event detection 

Lower 

limit 

Upper 

limit 

Lower 

limit 

Upper 

limit 

Lower 

limit 

Upper 

limit 

5. The number and skills 

of programmers are 

not enough 

4.8 9.3 5.5 9.8 6.4 9.5 

6. system fails under 

high load 
5.2 9.6 4.4 8.6 6.3 8.9 

7. The system 

components are not 

integrated into a 

single architecture 

3.6 7.9 3.8 7.8 3.5 7.3 

8. High cost of future 

developments of the 

system 

3.9 7.9 3.6 8.0 2.9 7.9 

9. The system does not 

produce the required 

quality 

7.0 9.9 4.8 8.2 4.4 7.6 

10. users do not have the 

ability to work with 

system 

2.4 6.9 4.3 9.8 2.9 7.9 

11. Unable to buy the 

necessary software 

licensing 

2.2 7.6 4.2 9.0 2.4 9.3 

12. significant deviation 

from the initial 

planning 

4.2 8.3 6.4 9.3 3.7 7.7 

13. The system is 

experiencing security 

problems 

7.8 10.2 6.4 8.3 4.9 6.9 

14. changes in the needs 

of stakeholders is 

much more 

6.1 9.5 6.6 9.9 4.8 8.6 

       Source: Authors’ calculations. 

The next step is determination of the relative weight of criteria. On the 

basis of conclusion and the average of experts’ opinions, the weights of 

criteria are calculated in table below: 

 



112 Money and Economy, Vol. 10, No. 3, Summer 2015 

 

Table 5. The Relative Weights of FMEA Criteria 

Likelihood of occurrence 

detection 

Event 

probability 

Severity of occurrence 

consequences 

0.45 0.35 0.20 

    Source: Authors’ calculations. 

After employing COPRAS-G method, in the next step, matrix of criteria 

measurement with their relative weights are normalized and standardized. The 

results are given in the following table: 

Table 6. The Results of Normalizing the Measured Criteria for Risks 

Risk factor 

The severity of the 

consequences of the 

event 

Probability of 

the event 

Likelihood of the 

event detection 

Lower 

limit 

Upper 

limit 

Lower 

limit 

Upper 

limit 

Lower 

limit 

Upper 

limit 

1. The lack of access to technology 

for system construction 
0.020 0.045 0.016 0.032 0.011 0.019 

2. The scope of the project is ill-

defined 
0.027 0.045 0.017 0.028 0.008 0.015 

3. The requirements of a 

stakeholder is not identified 
0.019 0.044 0.019 0.032 0.011 0.020 

4. A stakeholder is completely 

missing 
0.016 0.040 0.017 0.035 0.010 0.021 

5. The number and skills of 

programmers are not enough 
0.023 0.045 0.020 0.036 0.015 0.022 

6. System fails under high load 0.025 0.046 0.016 0.031 0.014 0.021 

7. The system components are not 

integrated into a single 

architecture 

0.017 0.038 0.014 0.029 0.008 0.017 

8. High cost of future 

developments of the system 
0.019 0.038 0.013 0.029 0.007 0.018 

9. The system does not produce the 

required quality 
0.034 0.048 0.018 0.030 0.010 0.018 

10. Users do not have the ability to 

work with system 
0.012 0.033 0.016 0.036 0.007 0.018 

11. Unable to buy the necessary 

software licensing 
0.011 0.036 0.015 0.033 0.005 0.021 

12. Significant deviation from the 

initial planning 
0.020 0.040 0.023 0.034 0.009 0.018 

13. The system is experiencing 

security problems 
0.037 0.049 0.023 0.030 0.011 0.016 

14. Changes in the needs of 

stakeholders is much more 
0.029 0.046 0.024 0.036 0.011 0.020 

Source: Authors’ calculations. 
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Finally, the results of calculation of ranking and priority of risks are 

presented in the following table: 

Table 7. The Results of Calculation of Ranking and Priority of Risks 

Risk factor 
Calculation Final Rank 

Pj Rj Qj Nj Rank 

1. The lack of access to technology for 

system construction 
0.06 0.01 0.07 82.3 9 

2. The scope of the project is ill-defined 0.06 0.01 0.08 89.7 4 

3. The requirements of a stakeholder is not 

identified 
0.06 0.02 0.07 82.8 8 

4. A stakeholder is completely missing 0.05 0.02 0.07 78.8 10 

5. The number and skills of programmers 

are not enough 
0.06 0.02 0.07 86.0 6 

6. System fails under high load 0.06 0.02 0.07 83.3 7 

7. The system components are not 

integrated into a single architecture 
0.05 0.01 0.07 77.1 12 

8. High cost of future developments of the 
system 

0.05 0.01 0.07 77.4 11 

9. The system does not produce the 

required quality 
0.06 0.01 0.08 93.4 3 

10. Users do not have the ability to work 
with system 

0.05 0.01 0.06 76.0 13 

11. Unable to buy the necessary software 

licensing 
0.05 0.01 0.06 73.9 14 

12. Significant deviation from the initial 
planning 

0.06 0.01 0.07 87.5 5 

13. The system is experiencing security 

problems 
0.07 0.01 0.08 100.0 1 

14. changes in the needs of stakeholders is 

much more 
0.07 0.02 0.08 95.3 2 

Source: Authors’ calculations. 

The calculated final point for each risk is shown in the Nj column. If this 

point is higher for the risk factor, it indicates that the risk factor is more 

probable and more severe than others. However, its detection is still less 

probable. The following diagram compares the calculated final points for  

risk factors. 
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Figure 5. The Calculated Final Points for Risk Factors 

 

Source: Authors’ calculations. 

 

As it can be seen, the risk factor no. 13 namely “Safety Problems of 

System” is in the first place. This means that it is the most important factor. In 

comparison with the others, this factor is more probable, more severe and yet 

its detection is less probable. Thus, it can be said that the organization is more 

vulnerable with regard to this factor and it should be more considered more 

during the software production process. Risk factors ranks of 2, 3 and 4 are 

respectively: stakeholder needs variations do not exceed the limit, lack of the 

necessary quality of produced system and the range of project is not defined 

precisely. 

4.2. Sensitivity Analysis Results 

In this section, sensitivity analysis results of ranking and priority of risks with 

respect to variations that may be created in the relative weights of criteria will 

be applied (table 8). The current weights for FMEA criteria are derived by 

surveys of experts and the results verification and their reproducibility are 

examined. In spite of this, there may be small changes in the amount of these 

weights in reality. It is essential to note that applying sensitivity analysis is 

somehow considered as uncertainty analysis in the modeling environment. 
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Table 8. The Relative Weights of FMEA Criteria in Different 

Scenarios of Sensitivity Analysis 

Likelihood of 

occurrence 

detection 

Occurrence 

probability 

The severity of the 

event consequences 
Scenario 

0.45 0.35 0.2 Base 

0.4 0.4 0.2 Scenario 1 

0.45 0.45 0.1 Scenario 2 

0.3 0.3 0.4 Scenario 3 

0.2 0.6 0.2 Scenario 4 

0.6 0.2 0.2 Scenario 5 

 Source: Authors’ calculations. 

 

Scenarios 1 to 5 are designed with a specific goal. In Scenario 1, there is 

a very small change in intensity and probability weights and the weight of 

detection probability is fixed.  In Scenario 2, the weight of detection 

probability is very low and the remainder weights are divided equally between 

the severity and probability. This Scenario considers the organization which 

does not care about detection probability. Although, this lack of care is not 

due to lack of inherent importance of detection probability, the policy of such 

an organization says that if even one misadventure about software is detected, 

then, it is not possible to compensate and/or the organization does not  

want to focus on failures detection, rather, prevention of their occurrence is 

more important. 

In the Scenario 3, there is an opposite view with regard to Scenario 2, so 

that a significant weight is considered for failure detection probability. In 

scenario 4, significant importance is considered for the failure occurrence 

probability and it indicates the policy that this organization does not ever want 

any failure to occur in the system. Therefore, the priorities of those risks which 

are more probable are more. On the other hand, in the Scenario 5 the more 

significance is considered for the severity of the consequences of failure and 

this indicates that in this scenario organization believes that compensation for 

damages is very difficult and in some cases impossible. Therefore, risks that 



116 Money and Economy, Vol. 10, No. 3, Summer 2015 

 
have higher severity of the consequences of failure are given greater priority 

to prohibit serious damages with a high cost. 

In the above scenarios, the results of employment of COPRAS-G method 

are presented in the Diagram 2. As it can be seen, the priority of risk factors 

changes in different scenarios are shown. For example risk factor 2, namely 

“The domain of project is not defined precisely” in Scenario 3 allocates high 

priority to itself. Scenario 3 is a scenario in which has considered with a very 

high importance for the occurrence detection probability and this is while the 

probability of detection of risk factor 2 is low. Similar changes are occurred 

for risk factors No. 7, 8, 10 and 11. Meanwhile, a common priority can be 

considered for different scenarios in which the risk factors No. 13, 14 and to 

some extent risks No. 9 and 10 are placed in the relative priorities. 

Figure 6. The Results of Sensitivity Analysis 

 

Source: Authors’ calculations. 
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5. Discussion and Conclusion 

This study aimed at evaluation of the risk in software development projects. 

The tool used was failure mode and effects analysis (FMEA) which is one of 

the most important techniques to identify and analyze the errors. This 

technique is basically a qualitative analysis that investigates systems or sub 

systems to detect the probable defects of its overall components and tries to 

assess the effects of probable defects on the remaining sections of system. The 

relative importance of event severity, probability of occurrence and likelihood 

of detection cannot be considered by traditional techniques and they were 

assumed to have the same weight, but this is not the case in the real world and 

practical decisions. This can lead to errors in the risk assessment. Furthermore, 

three risk factors in the FMEA are often not quite accurately measurable. 

Therefore, using the fixed numbers could not show the uncertainty and 

ambiguity of decision making. COPRAS technique is used in this research to 

overcome the weakness of the calculation method of RPN, and the Grey 

theory is used for overcoming the certainty of risk parameters. The results 

showed that the risk factor (13), the "security problems of system" has the first 

place in the sense that it is the most important risk factor. In comparison to 

others, this factor is more probable, more severe and yet its detection is less 

probable. Thus, it can be said that the organization is more vulnerable with 

regard to this factor and it should be considered more during software 

production process. Ranks of 2, 3 and 4 are risk factors  respectively: 

Stakeholder needs variations do not exceed its limit, lack of the necessary 

quality of produced system and the range of project is not defined precisely.  

The sensitivity analysis of results of ranking and prioritizing risks due to 

changes that may occur in the relative weights of the criteria was performed 

in the form of 5 scenarios. Scenarios 1 to 5 are designed with a specific goal. In 

Scenario 1, there is a very small change in intensity and probability weights 

and the weight of detection probability is fixed.  In Scenario 2, the weight of 

detection probability is very low and the remainder weights are divided 

equally between the severity and probability. This scenario considers the 

organization which does not care about detection probability.  The lack of care 

is not due to the lack of inherent importance of detection probability, but the 

policy of such an organization says that if even one misadventure about 

software is detected, it is not possible to compensate and/or the organization 

does not want to focus on failures detection, rather, the prohibition of their 

occurrence is very more important. In the scenario 3, there is opposite view 

with regard to scenario 2, so that a significant weight is considered for failure 
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detection probability. In scenario 4, significant importance is considered for 

the failure occurrence probability and it indicates the policy that this 

organization does not ever want that any failure occurring in the system. 

Therefore, those risks which are more likely to uccur are given higher 

priorities. On the other hand, in the scenario 5 the more significance is 

considered for the severity of the consequences of failure and this indicates 

that organization considers the compensation of damages very difficult and in 

some cases impossible. Therefore, risks that have higher severity of the 

consequences of failure are given greater priority to prohibit serious damages 

with a high cost. 

 

References 

Aghdaie, M. H., S. H. Zolfani, and E. K. Zavadskas, (2013). “Market Segment 

Evaluation and Selection Based on Application of Fuzzy AHP and COPRAS-

G Methods”. Journal of Business Economics and Management, 14(1), 

213–233. 

Ai, X., Y. Hu, and G. Chen, (2014). “A Systematic Approach to Identify the 

Hierarchical Structure of Accident Factors with Grey Relations”. Safety 

Science, 63, 83–93. 

Amir Shahi, R. B., (2006). “Identifying Effective Factors of Building 

Confidence in Key Customers (Case Study; Key Customers of Kara Afarin 

Bank)”. International Conference on Marketing Management, Tehran. 

Aryanpur-Kashani, M., and M. Assi, (2011). The Aryanpur Progressive 

Persian - English Dictionary, 10th Edition, Jahan Rayane Publication, Tehran. 

Barysiene, J., (2012). “A Multi-criteria Evaluation of Container Terminal 

Technologies Applying the COPRAS-G Method’. Transport, 27(4), 364–372. 

Bindu Madhuri, Ch., J., Anand Chandulal, and M., Padmaja, (2010). 

“Selection of Best Web Site by Applying COPRAS-G Method”. International 

Journal of Computer Science and Information Technologies, 1(2), 138–146. 

Bitarafan, M., S. H., Zolfani, S. L., Arefi, and E. K., Zavadskas, (2012). 

“Evaluating the Construction Methods of Cold-formed Steel Structures in 

Reconstructing the Areas Damaged in Natural Crises, Using the Methods 



New Product Dvelopment Risk  … 119 

 
AHP and COPRAS-G”. Archives of Civil and Mechanical Engineering,  

12(3), 360–367. 

Chatterjee, P., V. M., Athawale, and S., Chakraborty, (2011). “Materials 

Selection Using Complex Proportional Assessment and Evaluation of Mixed 

Data Methods”. Materials & Design, 32(2), 851–860. 

Chin, K. S., D. W., Tang, J. B., Yang, S. Y., Wong, and H., Wang, (2009). 

“Assessing New Product Development Project Risk by Bayesian Network 

with a Systematic Probability Generation Methodology.” Expert Systems with 

Applications, 36, 9879-9890. 

Das, M. C., B. Sarkar, and S. Ray, (2012). “A Framework to Measure Relative 

Performance of Indian Technical Institutions Using Integrated Fuzzy AHP 

and COPRAS Methodology”. Socio-Economic Planning Sciences, 46(3), 

230–241. 

Datta, S., G. S., Beriha, B., Patnaik, and S. S. Mahapatra, (2009). “Use of 

Compromise Ranking Method for Supervisor Selection: A Multi Criteria 

Decision Making (MCDM) Approach”. International Journal of Vocational 

and Technical Education, 1(1), 7–13. 

Deng, J. L., (1989). “Introduction to Grey System Theory”. J. Grey Syst., 

1, 1-24. 

Deng, J.L., (1982).  “Control Problems of Grey System.” Systems and Control 

Letters, 1, 288-294.  

Dewangan, S., C.K., Biswas, and S., Gangopadhyay, (2014). “Optimization 

of the Surface Integrity Characteristics of EDM Process Using PCA Based 

Grey Relation Investigation”. Procedia Materials Science, 6, 1091 – 1096. 

Ginevicius, R., and V. Podvezko, (2008). “Multi-criteria Evaluation of 

Lithuanian Banks from the Perspective of Their Reliability for Clients”. 

Journal of Business Economics and Management, 9(4), 257–267. 

Jia, X., and H. An, (2015). “Finding the Interdependence among 

Various Crude Oil Prices: A Grey Relation Network Analysis”. “The 7th 

International Conference on Applied Energy” – ICAE2015 Energy Procedia   

75, 2563 –2568. 

Kotler, P. and K. Keller, (2006). Marketing Management, 12th Edition, 

“Prentice-hall, International Editions”.  



120 Money and Economy, Vol. 10, No. 3, Summer 2015 

 
Kuo, M. S., and G. S. Liang, (2011). “Combining VIKOR with GRA 

Techniques to Evaluate Service Quality of Airports under Fuzzy 

Environment”. Expert Syst. Appl., 38, 1304-1312. 

Marshall, J., (2012). An Introduction to Failure Modes Effects and Criticality 

Analysis FME (C) A. Product Excellence Using 6 Sigma Module. The 

University of Warwick. 

Medineckiene, M., and F. Björk, (2011). “Owner Preferences Regarding 

Renovation Measures – the Demonstration of Using Multi-criteria Decision 

Making”. Journal of Civil Engineering and Management, 17(2), 284–295. 

Merati, M., (2012). “Evaluation of Risk Management with an Integrated 

Approach FMEA and MADM Case Study: Gas Project”. Master thesis. 

Qazvin Work Institute. 

Nannikar, A.A., D. N., Raut, R. M., Chanmanwar, and D. B., Patil, (2012). 

“FMEA for Manufacturing Assembly Process”. International Conference on 

Technology and Business Management. 

Pitchipoo. P., D. S.Vincent, N. Rajini, and S. Rajakarunakaran, (2014). 

“COPRAS Decision Model to Optimize Blind Spot in Heavy Vehicles: A 

Comparative Perspective”. 12th Global Congress on Manufacturing and 

Management, GCMM 201, Procedia Engineering   97, 1049 – 1059. 

Podvezko, V., (2011). “The Comparative Analysis of MCDA Methods SAW 

and COPRAS”. Eng. Econ. 22, 134-146. 

Project Management Institute, INC, (2004). A Guide to the Project 

Management Body of Knowledge (PMBOK©2004). Chapter 11: Risk 

Management. 

Rezaei, K., M. Seyedi, and B., Nouri, (2005). FMEA Analysis of the 

Circumstances and Consequences of it. Third Edition. “Overture's Company”. 

Rezaeiniya, N., S. H., Zolfani, and E. K., Zavadskas, (2012). “Greenhouse 

Locating Based on ANP-COPRAS-G Methods - An Empirical Study Based 

on Iran”. International Journal of Strategic Property Management, 16(2), 

188–200. 

Saaty, T. L., (1980). The Analytic Hierarchy Process, Planning, Priority 

Setting, Resource Allocation, “McGraw-Hill”, New York. 



New Product Dvelopment Risk  … 121 

 
Sahu, N. K., S., Datta, and S. S., Mahapatra, (2012). “Establishing Green 

Supplier Appraisement Platform Using Grey Concepts”. Grey Systems, 2(3), 

395–418. 

Shadrokh, SH. and M. Komaki, (2008). A Case Study of Risk Management 

According to PMBOK. Fourth International Conference on Project 

Management.  

Shavandi, H., (2005). Fuzzy Sets Theory and its Application in Industrial 

Engineering and Management. “Gostareshe Olome Payeh Publication”. 

Tehran. 

Tong, L. I., and C. H., Wang, (2002). “Multi-response Optimization Using 

Principal Component Analysis and Grey Relational Analysis”. International 

Journal of Industrial Engineering, 9, 343–350.  

Wang, Q., C., Wu, and Y., Sun, (2014). “Evaluating Corporate Social 

Responsibility of Airlines Using Entropy Weight and Grey Relation 

Analysis”. Journal of Air Transport Management, xxx, 1-8. 

Zavadskas, E. K., A., Kaklauskas, Z., Turskis, and J. Tamosaitiene, (2009). 

“Multi-attribute Decision-making Model by Applying Grey Numbers”. 

Inform. 20, 305–320. 

Zolfani, S. H., I. S. Chen, N., Rezaeiniya, and J. Tamosaitiene, (2012b). “A 

Hybrid MCDM Model Encompassing AHP and COPRAS-G Methods for 

Selecting Company Supplier in Iran”. Technological and Economic 

Development of Economy, 18(3), 529–543. 

Zolfani, S. H., N. Rezaeiniya, E. K., Zavadskas, and Z., Turskis, (2011). 

“Forest Roads Locating Based on AHP and COPRAS-G Methods: An 

Empirical Study Based on Iran”. E&M Ekonomie a Management, 4, 6–21. 

Zolfani, S. H., N., Rezaeiniya, M. H., Aghdaie, and E. K., Zavadskas, (2012a). 

“Quality Control Manager Selection Based on AHP-COPRAS-G Methods: A 

Case in Iran”. Ekonomska IstrazˇIvanja – Economic Research, 25(1), 88–104. 

 

 





 

Journal of Money and Economy 

Vol. 10, No.3 Summer 2015 

Shock Dating on Iranian Banking 

Network’s Balance Sheet  

Heidari, Hadi;        

 Valipour Pasha, Mohammad 

and Ahmadyan, Azam 
 

 

Abstract 

The real macroeconomic instability and frequent changes in the monetary and banking 

regulations with financial contagion to the banks’ financial statements in the banking network 

of Iran cause intensified instabilities in its financial behaviors. In this paper, using statistical 

analysis and three-dimensional charts, we have analyzed the behavior of the financial 

statements of consolidated balance sheets covering the banking network of Iran. The paper also 

uses a non-linear estimation to calculate the threshold value regarding financial statements 

such as the nonperforming loan ratio. Results indicate that the banking network financial 

statements must be restructured due to exogenous shocks. Also, in the recession periods of the 

year 2011 fourth period and 2012 first period, the recession has reached the banking network 

with lag and banks have been able to change the return on assets ratio regimes neither in the 

year 2011 nor in the beginning months of the year 2012. Furthermore, the banks have started 

a contracting policy in providing loans. As time passes, yields and the performing loans depict 

the fact that yields on assets as profit indicators are increased unless the interest earning and 

different periods of time changes are also augmented. Going beyond the critical threshold, 

generating loans will be likely to drive non-performing loans since these loans are not going to 

be reimbursed. Banks will have to extend their loans to new loan contracts to consider them as 

performing which will lead to identification of fake profits in their statements. 
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1. Introduction 

Macroeconomic instability in the real sector and the frequent changes in the 

supervisory regulations in the money and banking sector of the country are 

contagious to the financial statement of the Iranian banking network and lead 

to a strong and influential instability in the behavior of the Iranian banks’ 

financial statements. Some of these changes which could be pointed out in the 

Iranian banks include the deep and continuous recession which has influenced 

the production sector of the economy. Henceforth, banks’ assets, under the 

impact of deep recession, will confront delinquent debt increase and resource 

shortcomings. On the other hand, the exchange rate shock, sanctions in the 

foreign sector of the economy and the great embezzlements in several banks 

have led to sudden revenue fluctuations in the Iran banks’ financial statements 

during recent years. 

In the research we have carried out in this regard, we have attempted to 

find the answers to the following questions: 

 Have the events occurred so far permeated from the real sector to the 

banking sector and since when has this contagion started? In other 

words, in this section we try to find a solution for dating the recession 

and boom in the banking network of the country. 

 Article 28 of the budget rule in 2011 declares that in order to support 

production and employment, banks and financial institutions are 

allowed to extend and install their individual nonperforming loans 

once and up to 5 years and exclude from the deferred and delinquent 

loans.  

 Do the laws like the one above result in an instability increase in 

banks’ revenues? 

 Do the sanctions result in changes in the off-balance sheet items? 

 Regarding the occurred macroeconomic shocks, could equilibrium 

islands (different behavior) be confirmed in banks’ financial 

statements? 

Analyzing these changes is influential from two aspects: First, the 

consolidated balance sheet of the banking network is investigated and its 

fundamental changes are extracted. Second analysis is to monitor the banks’ 

status individually or collectively. In this report we try to investigate structural 



Shock Dating on Iranian Banking  … 125 

 
breaks (nonlinearity) of the Iranian banking network using monthly data 

(March 2007-September 2013) in the banking network’s financial statements, 

specifically in the private banks. 

Therefore, the algorithm which is technically considered for this objective 

is as follows: 

 Determining some of the key financial ratios which seem to be 

strongly fluctuated by the investigated course of study 

 Analyzing the movement trend and distribution function of these 

ratios and changes in important headlines if necessary 

 Testing the structural break for the time series (The Hansen and Tsay 

Nonlinear test1) 

 Estimating the Nonlinear Threshold Autoregressive Models 

 Datelining the Macroeconomic shock effect using the estimated 

model results  

 Statistical 3-dimentioal analysis of the selected financial statements 

ratios 

The rest of the paper is structured as follows: Section two reviews the 

literature on the impact of macro variable shocks on the banks’ balance sheets; 

Section three briefly discusses empirical methodology and analytical 

discussion and the Last Section undermines the concluding remarks. 

2. Literature Review 

Extensive experimental and theoretical studies have been implemented on 

evaluating the factors affecting nonperforming loans and their assets portfolio.  

Much of this has been tried in the course of economic crisis as well. Generally, 
 
1. According to the “Nonlinear Time Series Models”, Tsay’s approach centers on the use of an 

arranged auto regression with recursive least squares (RLS) estimation. Considering the 

SETAR model with zt = yt−d, since the threshold values ri are usually unknown, Tsay 

suggests to arrange the equations for t = max(d, p)+1, ··· , n, where n is the sample size, such 

that the equations are sorted according to the threshold variable yt−d which may take any 

value in Yd = (yh, ··· , yn−d) with h = max(1, p + 1 − d): yπi = Xπiφˆ + ˆσπi (18.6) where i 

= 1, 2, ··· , n0 , n0 = n − d − h + 1 is the effective sample size for the above arranged 

autoregression, and πi corresponds to the index in the original sample such that yπi−d is the 

i-th smallest value in Yd. For example, if y10 is the smallest value in Yd, then π1 = 10 + d; 

if y20 is the second smallest value in Yd, then π2 = 20 +d. 
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these researches can be divided into three groups: The first group has 

patronized-summarized linear models. The work done in this group include 

Arpa et al. (2001) for the Australian banks; Gerlach et al. (2005) have used 

Hong Kong banks’ database in this regard. Quagliariello (2004) investigated 

this phenomenon as a case study in Italy. The second group has used Vector 

Autoregressive models in which the researches that have been done comprise 

of Baboucek and Jancar (2005) that have patronized the banking network’s 

database of the Czech Republic as well as Hoggarth et al. (2005) and Heidari 

et al. (2012) who implemented a case study using the British banks data. The 

third group including Altman et al. (2002), Pesaran et al. (2006), Padilla and 

Segoviano (2006) studied the transmission mechanisms, focusing on default 

and losses from defaults. However, with respect to the work done, it can 

approximately be stated that among case studies of the countries around the 

world, Emerging Economies confront with shortages in this regard. Some of 

these reports can be the only IMF Global Financial Stability Report 2010 on 

the European emerging economies. 

Researches done in this field can be mentioned as Heidari, Saberian and 

Nili (2011) and Heidari et al. (2012) that have used a dynamic simultaneous 

system of equations evaluating the effect of macroeconomic variables  and 

other variables on the balance sheet of one of the Iranian banks, according to 

the Financial Soundness Indicators defined in the study as the ratio of short-

term debt (with standard coefficients) to total debt ratio, total loans to total 

assets ratio and assets with high liquidity (including cash, bonds, receivables 

from the banking system, including the central bank and other banks) to total 

assets  with relevant coefficients. Results showed that despite the low share of 

the bank in the banking industry of Iran, quite impressive macroeconomic 

conditions are influencing balance sheet components. In addition to some 

balance sheet exogenous variables such as the proportion of short and long 

term deposits to total deposits, some macroeconomic variables also affect the 

indices. The impact of added value of services and industry sectors, the 

consumer price index and housing price index have also been significant. 

3. Empirical Methodology and Analytical Discussion 

The real macroeconomic instability and frequent changes in the monetary and 

banking regulations with financial contagion to the banks’ financial 

statements in the banking network of Iran cause intensified instabilities in their 

financial behaviors. Consolidated financial statements of the banks have been 
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graphically analyzed patronizing the database of 31 banks of the country in 

the course of  2006-13 in order to study the impact of macroeconomic shocks 

on the banking network of Iran. In this paper, by using statistical analysis and 

three-dimensional charts, we have analyzed the behavior of the financial 

statements as consolidated balance sheets covering the banking network of 

Iran. It also uses a non-linear estimation to calculate the threshold value 

regarding financial statements such as the nonperforming ratio.  SETAR and 

Markov-Switching models look almost the same. The TAR model tells that 

AR parameters depend upon some critical threshold whereas the regimes in 

the Markov-Switching models are governed by Markov chain (Sharma, R; 

Indian Institute of Technology Ropar). However, the difference is that regime 

switches in a TAR model are "endogenous" while at least loosely speaking, 

those in a MS model are "exogenous". A TAR model switches regimes 

whenever the threshold variable crosses some value. For example, in a model 

of business cycles where the threshold and dependent variables are both GDP 

growth (i.e., a SETAR), recessions begin when growth slows below some 

critical rate. In contrast, recessions in a MS model could occur at any time, 

depending on the transition probabilities in the Markov chain. As to which is 

"better," that depends. You could test between the 2 using various model 

comparison methods (e.g. Bayes factors, forecasting, etc.). One attraction of 

TARs is that it can be easier to motivate such a model from economic theory 

(Summers, P; High Point University)1. Outcomes of the study are argued here 

as consolidated financial statements situation of the Iranian banking network, 

the structural break in some suggested ratios, and Multivariate statistical 

analyses of the banks' consolidated financial statements.  

3.1. Consolidated Financial Statements situation of the Banking 

Network of Iran 

The items regarding the given financial statement include 359 items of the 

assets, liabilities, profit and loss of the Iranian banks. The data used in this 

study are monthly and the main purpose and emphasis of this paper is the 

impact of macroeconomic shocks and datelining the Iran banking network 

situation, therefore, the ratios which are presented in this study contain items 

 
1..https://www.researchgate.net/post/What_is_the_technical_difference_between_the_markov

_switching_AR_and_threshold_autoregressive_models 
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of the financial statements which are more often affected. These ratios are as 

follows: 

 Current loans to total assets ratios 

 Nonperforming loans to total assets ratios 

 Off-balance sheet items to total assets ratios 

 Future interest 

 Return on assets (ratio of net revenue on total assets) 

 Changes in the banks’ net revenue to the same previous period 

Regarding the selected ratios, it is assumed that the items which are 

apparently affected are bank assets, off-balance sheet items and ultimately 

bank profitability. Also, as it is introduced in the introduction of the ratios, the 

variation in the bank earning variable is used as the performance variable of 

the banking network of Iran which depicts the reaction of the banks’ financial 

statements to these variations.  

Figure 1. Current Loans of the Banking Sector of Iran 

 
Source: Authors’ calculation. 

The moving trend of the current loans ratio is obviously illustrated with a 

background of the real sector’s boom and recession in figure 1.1 The darker 

background in the figure shows the real sector’s recession. This figure 

 
1. The results involving the real sector boom and recession is taken from the Macroeconomic 

Seasonal Reports of winter 2013 published in the Monetary and Banking Research Institute. 
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confirms that the banking sector has evidently taken a co-mmoving policy 

with the economic recession in allocating credits due to an increase in credit 

risk and also locking its financial resources. Moreover, these sudden variations 

in the banks’ loans in the period of study in the banking sector of Iran shows 

a 10% fluctuation that causes a double-hump distribution function as shown 

in figure 2.  

Figure 2. Distribution Function of the Current Loans Ratio 

 
Source: Authors’ calculation. 

The nonperforming loans situation of the Iranian banks is drawn during 

the study period in figures 3 and 4. The distribution function of this ratio 

confirms that in the evaluation period, higher than ten percent of the banks’ 

assets are involved in the nonperforming loans. The background in figure 3 

not only highlights the economic recession but also includes the circular 

standard in the government budget bill of the year 2012 on banks 

nonperforming loans extension to the production sector and this circular 

causes fixing the deferred loans and rather than that in order for banks to stop 

diminishing their earnings, they have already promulgate the circular 

ingredient before notification.  

The off-balance sheet items that are taken account as the most important 

element of non-interest earnings of banks are strongly fluctuated in the recent 

years due to sanctions and financial embezzlement in the banking sector. The 

situation of off-balance sheet items summation ratio and its kernel distribution 

function in this period are also depicted in figure 4 and 5.  
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Figure 3. Trend of the Banks Nonperforming Loans 

 
Source: Authors’ calculation. 

Figure 4. Off-balance Sheet Trend of the Banking Network 

 

Source: Authors’ calculation. 

In order to observe the performance of the banking network and compare 

them in the recent years, the assets’ return of the consolidated financial 

statements in the Iranian banks are also depicted in Figure 6. The figure of net 

revenue of the Iranian banking network in the first six months of the year 2010, 

the second six months of the year 2012 and the second six months of the year 

2013 obtained negative amounts which show a decrease in banks’ revenues in 

the so-called periods relative to the analogous months in the previous year. 

Moreover, as it is also depicted in the background of this figure, the decrease 

in the banks revenues have almost come up, in the economic recession years.  
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Figure 5. Off-balance Sheet Distribution Function 

 
          Source: Authors’ calculation  

Figure 6. Changes in the Net Revenue of the Private Banks 

Considering the Economic Recession 

 
        Source: Authors’ calculation. 
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Figure 7. Assets’ Return Situation of the 

 Banking Network (the Continuous Line as the Private Banks and 

Dot Figure as the Total Banks) 

 
Source: Authors’ calculation. 

3.2. The structural break in some suggested ratios  

As it was mentioned in the introduction sector, we can use the Tsay or Hansen 

1997 tests to confirm the existence of structural break. The test results are 

briefly depicted in table 1. In order to have more transparency in the financial 

statement in the current loans, we have used the private banks’ current loans 

ratio1 . Results of the Tsay test as a sample for one of the variables are 

illustrated in Figure 8 in which the threshold amount is depicted for the second 

lag of the Threshold Autoregressive model.  

  

 
1. Eqtesad Novin, Ansar, Ayandeh, Parsian, Pasargad, Post bank, Tejarat, Hekmat 

Iranian, Dey, Saman, Sarmayeh, Sina, Saderat, Karafarin, Gardeshgari, Mellat. 
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Table 1.  Results of the Hansen Test for Determining a Threshold 

of the Financial Ratios 

Ratio Title Threshold 
Threshold 

with lags 

Autoregressive 

Degree 
p-value 

Current Loans 

Ratios 
53 2 3 0.03 

Non-performing 

Loans Ratio 
9 1 2 0.02 

Off-balance sheet 

Items Ratio 
34 2 2 0.06 

Future Interest Ratio 14 1 2 0.01 

Source: Authors’ calculations. 

Figure 8. Determining a Threshold of the Private Banks’ Current 

Loans Using a Tsay Method 

 
       Source: Authors’ calculation. 

Results from the model estimation of SETAR (3) {Self- excited TAR} are 

depicted in table 2. t statistics of this evaluation in estimating the 

Autoregressive self-accelerating threshold model shows that the first lags in 

both regimes are significant but other lags do not include high significance. 
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Moreover, the degree of freedom of both regimes is about 34 which shows the 

given equal value in each regime. Other ratios which are introduced in the 

introduction also include the estimated-suggested models the results of which 

are given in the appendix.   

  Table 2. Estimation Results of the SETAR(3) Model 

Coefficients Regime 1 Regime 2 

   

Intercept 3.4 3.1 

(Std. err) 5.2 4.6 

(t.tat) 0.64 0.66 

   

Lag 1 1 1.11 

(Std. err) 0.17 0.16 

(t.stat) 5.66 6.74 

   

Lag 2 -0.009 0.1 

(Std. err) 0.24 0.25 

(t.stat) -0.04 0.39 

   

Lag 3 -0.06 -0.27 

(Std. err) 0.15 0.17 

(t.stat) -0.38 -1.56 

   

Std. Errors of the Residuals 0.6 0.79 

Information Criteria Log L AIC 

 -75.88 167.77 

Degree of Freedom total Regime 1 

 76 34 

        Source: Authors’ calculations. 
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Figure 9 approves that for years 2007 and 2008, the current loans regime 

is the first type and the middle of 2008, 2009 and 2010 also include the first 

regime.  

Figure 9. Results of SETAR(3)Model Estimation for the Current 

Loans Ratio 

 
       Source: Authors’ calculation 

Furthermore, for the ratio of nonperforming loans, if we repeat the same 

above procedure, the structure of the model estimation will be as in figure 10. 

It is also reminded that after model estimation of SETAR(2), the threshold for 

this variable using Hanson test is 9 percent.  

Figure 10. Results of the SETAR (2) Model Estimation for the 

Model Estimation Ratio 

 
    Source: Authors’ calculation. 
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Results from the SETAR(2) model estimation are highlighted for the off-

balance sheet items as in figure 11. It is reminded that the threshold of 

this variable is determined at 41 percent which is significant at 5 percent 

significance level. Moreover, regarding the exogenous shocks which  

occurred for the off-balance sheet items of the banks the simultaneous  

incident of these shocks for the ratio is depicted in the background of the 

different regime's figure.  

Figure 11. Results of the SETAR(2) Model Estimation for the Off-

balance Sheet Items 

 
Source: Authors’ calculation 

Furthermore, the results of model estimation SETAR(2)  for the future 

profits as indicators of effective interest rate are depicted in figure 12. 

According to the Hansen test, the threshold of this variable is approximately 

14 percent which is also significant at 6 percent level. Results from the model 

estimation SETAR(2) for the banks' return ratio with  0.9 percent ratio is 

depicted in figure 12.  

Figure 12. Results of the SETAR(2) Model Estimation for Future 

Profits Ratio 

 
Source: Authors’ calculation. 
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Figure 13 and 14 respectively indicate the banking network performance 

regarding the real sector's recession and extension and re-scheduling 

regulation issuance of the budget act to the banks. Economic recession's 

occurrence in the figure's background is highlighted for different recent years 

and denotes the conclusion that in the recession periods of the year 2011-

fourth period and 2012-first period, the recession was not impressive or has 

affected the banking network with delay. 

Figure 13. Identifying Different Regimes for the Return Ratio of 

the Private Sector's Banks and the Real Sector's Performance 

 
Source: Authors’ calculation 

In spite of the extension and restructuring regulation issuance as in the 

budget act of the year 2011, issuing this act has also not affected stably 

increasing the banks' profits in 2012 and 2013; this is because as shown in 

figure 14, issuing this act in the short term causes changing the regime of 

banks' return ratio of the year 2011 and in the beginning months of the year 

2012 led to an increase and change in the banks' regime. 

Figure 14. Identifying Different Regimes of the Private Banks' 

Return Ratio and the Nonperforming Loans Extension and 

Restructuring Regulation Performance 

 
Source: Authors’ calculation. 
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3.3. Multivariate statistical analyses of the banks' consolidated 

financial statements 

As boom and recession datelining in the banking network may not result in 

tangible and correct-analytical outcomes from the changes incurred in the 

financial statements without considering the co-movement in the balance 

sheet items and the links among them, the following section attempts to 

determine the links in the ratios' probability distribution using the binary 

classification of the extracted financial ratios in line with the three 

dimensional figures as well as the balance curves and if possible as a result 

yielding a more precise recession datelining of the boom and recession of the 

consolidated financial statements of the banking network would be idealistic.  

The three dimensional figure (15), underscores the return on assets 

movement and the performing loans ratio during the time. The figure confirms 

that private banks could not increase their assets return unless they augment 

their loans regarding that the significant part of the banks' income is 

constituted by the interest earning; moreover, the different periods of time 

changes in these two ratios are also clarified in the figure.  

Figure 15. Three Dimensional Assets Return, Performing 

Loans and Time 

 

Source: Authors’ calculation. 

Figure 16 illustrates the scatter plot relationship between the two ratios of 

performing loans and future interest in which the ratios of the future interests 

for the banking network have suddenly decreased in a way that the loans ratio 

is near 54 percent. Generally, two different analyses could be presented for 

the banking network's behavior; first, when banks' interest rates have dipped 
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during the study period, they have increased their interest earnings by 

increasing their loans and as a result, future profits; second, after increasing 

the interest rates, banks have taken more risks.  

Figure 16.  Scatterplot of the Performing Loans to Total Assets 

Ratio and the Future Profits to Total Assets Ratio 

 

Source: Authors’ calculation. 

Figure 17 highlights the scatter plot of the performing loans ratio in line 

with the banking network's assets return. This figure approves that the return 

on assets ratio as a function of the loans ratio in the banks shows a Quadratic 

function where its optimal amount is also near 56 percent.  

Figure 17. Scatter Plot of the Performing Loans Ratio to Total 

Assets and Return on Assets 

 

Source: Authors’ calculation. 
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Furthermore, the scatterplot of the nonperforming loans ratio and the non-

interest earnings demonstrate that the more the banks' nonperforming loans 

increase, the more they will take steps forward to noninterest services to 

compensate their profits. 

Figure 18. Scatterplot of the Nonperforming Loans (horizontal) to 

Total Loans and the Ratio of the Noninterest Earnings (vertical) 

 

Source: Authors’ calculation. 

Figure 19 and 20 respectively demonstrate the bivariate kernel density 

distribution functions as well as the contour line for the two variables of return 

on assets and the nonperforming loans ratio of the private banks.  

Figure 19. Density Distribution Function of the Return to Assets 

Ratio and the Ratio of the Nonperforming Loans 

 

Source: Authors’ calculation. 
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Figure 20. Contour Line of the Return on Assets Ratio and Ratio 

of Nonperforming Loans 

 

Source: Authors’ calculation. 

 

As drawn in the kernel distribution function for the return on assets ratio 

as well as the private banks' nonperforming loans, the probability of the 

financial ratio is not exactly clear. In order to clarify the contour line's amount 

and transfer the three dimensional function to a two dimensional one with 

more concentration in the different areas, signs have been used. In the contour 

line, the most inner circle, shows a higher probable event for the lower return 

rate and nonperforming loans. Both figures 19 and 20 approve different 

regimes more than three regimes for three dimensional analyses of the two 

financial ratios.  

Figure 21 shows the bivariate distribution function of both return on assets 

and nonperforming loans ratios. The horizontal axis denotes the 

nonperforming loans and the vertical axis shows the return on assets ratio. 

This figure denotes and confirms three different areas for the different 

intervals from two financial ratios. The significant accumulation of the ratios' 

intervals for the return ratio is approximately between -0.5 up to 1.5 percent 

and 9 up to 14 percent for the nonperforming loans ratio.  
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Figure 21. Bivariate Distribution Function of the Return on Assets 

Ratio and the Ratio of Nonperforming Loans 

 

Source: Authors’ calculation. 

Figures 22 and 23 respectively highlight the kernel distribution function 

and contour line of the performing loans and return of the private banks. The 

figure also depicts that, first return on assets of some banks is negative in some 

months, shows high funding expenditure of the banks. Therefore, banks have 

to increase their performing loans in order to escape from losses. Moreover, 

different accumulating parts for these two ratios are depicted in figure 24 

which shows two different regimes for some variables simultaneously. 

Besides, this three dimensional figure approves different regimes in the whole 

banks' financial statements in an alternative way.  

Figure 22. Performing Loans Ratio and the Ratio of Return on 

Assets in Private Banks 

 

Source: Authors’ calculation. 
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Figure 23. Contour Line of the Performing Loans Ratio and the 

Ratio of the Return on Assets 

 

Source: Authors’ calculation. 

 

Figure 24. Bivariate Distribution Function of the Return on Assets 

Ratio and the Performing Loans 

 

Source: Authors’ calculation. 
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Figures 25 and 26 denote the bivariate density distribution function and 

contour line for the two financial ratios of the future profits and the 

nonperforming loans in private banks. These figures are also skewed and 

approve different regimes in the financial ratios. Furthermore, figure 27 

depicts bivariate distribution function of these two ratios that includes three 

segmented sections for these two ratios which delineate the scatter in interval 

of 9 to 13 percent for the nonperforming loans ratio and 11-15 percent for the 

future profits ratio.  

Figure 25. Kernel Density Distribution Function of Future Profits 

and the Ratio of Nonperforming Loans 

 
Source: Authors’ calculation. 

Figure 26. Contour Line of Future Profits and the Ratio of 

Nonperforming Loans 

 

Source: Authors’ calculation. 

  



Shock Dating on Iranian Banking  … 145 

 
Figure 27. Bivariate Distribution Function of Future Profits and 

the Ratio of Nonperforming Loans 

 

Source: Authors’ calculation. 

4. Conclusions and Policy Recommendations 

Results from the financial ratio analyses which are often because of the 

more logical behavior and clear financial statement of the private banks 

approve that: 

 The performance of banking network regarding the recession in the real 

sector and the extension and rescheduling regulation issuance of the 

budget act to the banks confirm that in the recession periods of the year 

2011 fourth period and 2012 first period, the recession has reached the 

banking network with lag.  

 In spite of the issuance of the extension and re-scheduling of the 

regulation in the budget act of the year 2011, it has been able to change 

the return on assets ratio regimes of the banks neither in the year 2011 

nor in the beginning months of the year 2012.  

 The structural break in banks’ uses, off-balance sheet items, future 

profits and banks’ nonperforming loans are observable. 

 The return on assets ratio as a function of loans ratio in banks is similar 

to a quadratic function in which its optimal value is also near 56 percent. 
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Table 3. Summary of the Banking Network Performance with 

Reference to the Economic Shocks 

Regulation and 

real sector’s 

shock 

Year Season 
Performing 

loans 

Nonperforming 

loans 

Off-balance 

sheet items 
Return 

 

2007 

first boom boom boom  

First shock second boom boom boom  

First shock third boom boom boom  

First shock fourth boom boom boom  

First shock 

2008 

first boom boom boom boom 

First shock second boom boom boom  

First shock third   boom  

First shock fourth   boom  

First shock 

2009 

first   boom  

First shock second    boom 

 

third     

fourth     

2010 

first    boom 

second     

third    boom 

fourth    boom 

First, Second and 

third shocks 

2011 

first boom    

First, Second and 

third shocks 
second boom    

First, Second and 

third shocks 
third boom   boom 

First, Second and 

third shocks 
fourth boom   boom 

First, Second and 

third shocks 

2012 

first boom   boom 

First, Second and 

third shocks 
second     

First, Second and 

third shocks 
third     

First, Second and 

third shocks 
fourth     

First, Second and 

third shocks 

2013 

first     

First, Second and 

third shocks 
second     

First, Second and 

third shocks 
third     

First, Second and 

third shocks 
fourth     

Source: Authors’ calculation. 
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 The summary of the boom and recession of the banking network’s 

financial statements considering the real sector shocks, the extension 

and restructuring regulation of the nonperforming loans and sanction 

problems are characterized in table 3. The recession period for the 

performing loans of the same period means that the banks have started 

contracting policy (lower than the 53 percent threshold) in providing 

loans. Moreover, the recession period for the nonperforming loans is 

the period where the nonperforming loans are determined higher than 

the predetermined threshold of 9 percent. According to the table, if the 

performance variable of the banking network is defined as the ratio of 

return on assets, this variable happened to be in the recession regime 

for the alternative periods except for the year 2010 and the ending 

period of 2011. 

Furthermore, results of the statistical bivariate analyses which are 

implemented by the three dimensional density distribution function, contour 

line and the bivariate distribution function confirm that the threshold values 

which are determined in the first period when the values of performing loans, 

future profits and nonperforming loans are near the values as acquired before 

and make it certain to simultaneously conclude the regime changes probability 

in the total behavior of the banking network of the consolidated financial 

statements’ behavior.  

It would be reminded that the bivariate and three dimensional depicted 

figures as an instrument of analyzing different regimes for the total financial 

statements interactions are also considered. All of the figures are considered 

to be bivariate and almost two thresholds or minimum three regimes are 

analytically proved to be relatively separate. The Threshold Autoregressive 

Models that are estimated in part one for a variable and, if finally confirmed, 

the estimation of this model must be used for two or more ratios. 

Banks would be required to take into account the accurate and tangible 

issues from the variations in the banking network as well as to consider the 

co-movement in the balance sheet items and the links among them. 

Furthermore, boom and recession would be needed for banks to take for 

granted. Therefore, they have to consider the datelining in order to determine 

the downturns and upturns of the economic states. Determining the links in 

the ratios’ distribution of probability in the financial fractions could be useful 

besides the balance curves to yield more precise results of boom and recession 

datelining by means of consolidated banking statements. Banks are reluctant 

in increasing their loans because it may go beyond their critical threshold 
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generating loans which are non-performing and because the loans are not 

going to be reimbursed if the monitoring is not completely implemented. 

Henceforth, two events might happen: First, they will have to extend their 

loans to new loan contracts to consider them as performing. Second, it will 

lead to identifying fake profits which transparently demonstrate that the yields 

which are caused are not from the real financial intermediary operations 

of the banks. 
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در  المللی و تخمین ظرفیت آنکننده در انتشار صکوک بینعوامل تعیین

 بازار مالی ایران

 شاپور محمدی
 رضا تهرانی

 رسول خوانساری

 

 چکیده
و  هاتهای مختلف صنعت مالی اسلامی داشته است. دولترین رشد را در بین بخشبازار صکوک سریع

د. شونالمللی صکوک میمین منابع و وجوه لازم وارد بازارهای داخلی و بینبرای تأهای اقتصادی بنگاه

گذاران صکوک نیز توسعه یافته و انواع صکوک در کشورهای مختلف به عنوان ابزار گستره سرمایه

های ها و شرایط بازار و نیز محدودیتشود. با وجود این به دلیل برخی کاستیگذاری انتخاب میسرمایه

 المللی در ایران به اندازه کافی توسعه پیدا نکرده است.مرزی، بازار صکوک بینبرون

ستفاده از داده       صکوک بین   این مقاله با ا شار  سال های انت سی   ۱۰۲۲تا  ۱۰۰۲های المللی در  به برر

. به ه اسااتالمللی در ایران و تخمین ظرفیت انتشااار این ابزار پرداختثر بر انتشااار صااکوک بینؤعوامل م

های اصلی استفاده شده است. با     ؤلفهمنظور استخراج عوامل اصلی از دو روش تحلیل واریانس و تحلیل م  

اند، منتشاار کردهالمللی کشااور که صااکوک بین  ۱۲شاااخب برای  ۴۳های مربوط به اسااتفاده از داده

صکوک بین   ترین عوامل مؤمهم شار  شد:       المللی بدثر بر انت شخب  شرح م سبت  ین  سپرده ن ای هحجم 

شار اوراق بدهی بین    سرمایه، میزان انت شده به      بانکی، ارزش بازار  سید ن سرر المللی و میزان اوراق بدهی 

صلی م  صکوک بین   ؤتولید ناخالب داخلی. پس از تعیین عوامل ا شار  ستفاده از مد ثر در انت ل المللی با ا

 المللی تخمین زده شد.وک بینتحلیل ممیزی، ظرفیت بازار مالی ایران برای انتشار صک

 المللی، انتشار صکوک، بازار مالی ایران: مالی اسلامی، صکوک بینواژگان کلیدی

 JEL :G15 ،G23 ،E27 ،C21بندی طبقه
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 توابع واکنش سیاست پولی در ایران: رویکرد فیلتر کالمن بسط یافته

 مریم همتی

 احمدرضا جلالی نائینی

 

 چکیده

ی و وضعیت سیاست پولی مورد استفاده قرار     زتواند برای توصیف رفتار بانک مرک برآورد قواعد ابزاری می

صریح     شته، در ت ست پولی توجه ویژه   گیرد. در دهه گذ سیا های با پارامترهای متغیر با ای به مدلقواعد 

و  گذارسیاست ترجیحات تغییرزمان شده است. در توابع واکنش با پارامترهای ثابت اثر عدم قطعیت مدل، 

 شااود. در این مقاله تحولات تابعنادیده گرفته می پولی گیری ساایاسااتگذارغیرخطی بودن نحوه تصاامیم

 ۲۰۰۰:۱گیری از برآورد الگوی پارامترهای وابسته به زمان در دوره  ت پولی در ایران با بهرهواکنش سیاس  

ست که آیا تغییرات           ۱۰۲۳:۳تا  سوال ا سخ به این  ست. هدف از این مقاله پا سی قرار گرفته ا مورد برر

ساس نتایج این    ضرایب تابع واکنش بانک مرکزی ایران وجود دارد. بر ا ضرایب  زمانی معناداری در   مقاله 

یدی بر یتأ که شوند نگر( در طول زمان دستخوش تغییر می آینده در قواعد سیاست پولی )گذشته نگر و    

 الگوید روهموارساااازی ابزار پولی که از برآ  اساااتفاده از چارچوب برآورد متغیر با زمان اسااات. پارامتر      

انک ب ضرایب ثابت قواعد ابزاری است.  ترهای متغیر با زمان بدست آمده بسیار کوچکتر از برآوردهای   امپار

ست. در طول        ستفاده نکرده ا ستماتیک از قواعد ابزاری در جهت مقابله با تورم ا سی مرکزی ایران به طور 

، به عبارت دیگر ار نبوده است، دوره مورد بررسی، در هیچ یک از فصول ضریب شکاف تورم منفی و معناد    

 نکرده است. ذار پولی با فشارهای تورمی مقابلهسیاستگ

ضرایب متغیر با زمان، فیلتر         کلمات کلیدی:  ست پولی،  سیا ست پولی، قاعده ابزاری، تابع واکنش  سیا

 بسط یافته. کالمن

 .JEL: E4, E5طبقه بندی 

 

 
    پژوهشگر پژوهشکده پولی و بانکی، گروه پول و ارزhematy.maryam@yahoo.com 
 مدیرگروه پول و ارز، پژوهشکده پولی و بانکی. 
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های سلامت مالی در بررسی رابطه میان بانکداری الکترونیک و شاخص

 شبکه بانکی ایران

 محمد ولی پورپاشا

 حسین باستانزاد 
 چکیده

 ها را از نظر عملکرد، کارآمدی، ریسک الکترونیک به لحاظ تجربی ویژگی و ساختار بانک توسعه بانکداری  

ستانداردهای        و نیز چالش ساس تجربیات موفق و ا سیر این تحول برا ست و م ساخته ا های بانکی متحول 

ژی والمللی طی شده است. بانکداری الکترونیک توانسته است که مبادلات مالی از طریق توسعه تکنولبین

و ارتقاء خدمات بانکی در مقایسه با بانکداری سنتی را هموار سازد. مطابق با این شرایط، دسترسی برخط 

ها، خدمات پرداخت و حتی اعتبارسااانجی تأثیر قابل          های مالی بانک    صاااورت به محصاااولات بانکی،  

ا، هقراض، ترکیب سپردهدهی و استها با مشتریان در چارچوب اقدامات وامای بر رابطه میان بانکملاحظه

صت  سرمایه فر ساب بانکی ایجاد کرد. در    های تجاری در کنار تنوعگذاری و گزینههای  سازی مدیریت ح

سال    های اخیر به لحاظ آماری و این مطالعه، توسعه بانکداری الکترونیک و تأثیر آن بر سودآوری در طی 

ستفاده از رویکرد داده  شب با ا ست. نتایج    های تابلویی پویا برای  سی قرار گرفته ا که بانکی ایران مورد برر

شان می  سبت تعداد خودپرداز ن ها با های بانکهای الکترونیک به کل داراییهای بانکی و کارتدهند که ن

های اساات. همینین اگرچه حجم مبادلات برای بانک دار داشااتهآوری رابطه مثبت و معنینساابت سااود

سال  شعب آنلاین و پین پد به کل       های مورد مطالعه در طی  سبت تعداد  ست، اما ن شته ا اخیر افزایش دا

 دار بوده و با علامت منفی تأثیر گذاشته است.بر سودآوری معنیها های بانکدارایی

 JEL :G21 ،G23 ،G32 ،F34بندی طبقه

 هاهای سلامت مالی بانکریسک، شاخب: بانکداری الکترونیک،واژگان کلیدی

 

 
  دان، دپارتمان بانکداری پژوهشکده پولی و بانکی.اقتصاد 

  دان، دپارتمان پولی و ارزی پژوهشکده پولی و بانکیاقتصاد 
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ها و موسسات اعتباری مدل مفهومی اوراق تجاری اسلامی برای بانک

 اوراق مرابحه رهنیدر قالب 

   غلامرضا مصباحی مقدم

 غلامحسین اسدی

 سید علی سجادی 

 

 چکیده
سی بازارهای مالی می    یابزارهای مالی یکی از اجزا سا شی      ا ضمن کارآیی و اثربخ شد که وجود آنها مت با

که نقش و تأثیر آن در اقتصاااد به هسااتند . از جمله این ابزارها، ابزارهای تأمین مالی اسااتاین بازارها 

سرمایه  سرمایه   عنوان مجاری گردش و انتقال پول از منابع  صارف  شکار  گذاری به م ست پذیر، آ . امروزه ا

تواند نیازهای مختلف تأمین مالی ابزارهای مالی متعدد و متنوعی طراحی و عرضااه شااده اساات که می  

سازد شرکت  ستند  وراق تجاریازجمله این ابزارها، ا .ها را برآورده  که عمدتاً به عنوان ابزار تأمین مالی  ه

سرمایه   کوتاه صارف  شرکت  مدت و برای م شده اند   ها در گردش  سات مالی و    . بانکشناخته  س ها و مو

اند. با این وجود، این اعتباری برای تامین نیازهای نقدینگی خود، از جمله ناشاارین اصاالی این اوراق بوده

 یاهو بدلیل شرایط و محدودیتند االی متعارف، طراحی و مدلسازی شدهیر ابزارهای مابزار نیز همانند سا

شت. از طرف دیگر          سلامی را نخواهد دا شار در بازارهای ا سلام، قابلیت انت شریعت ا ضوابط و   ،مقرر در 

د تجویز قواعد اساالامی این قابلیت را دارد که این ابزار مهم مالی را در چارچوب مورد قبول اساالام و عقو

شده در فقه طراحی نماید. این تحقیق با مطالعه تطبیقی و با نظرسنجی از خبرگان، مدل مفهومی اوراق   

سلامی را برای بانک  سات مالی و اعتباری در قالب اوراق مرابحه رهنی، تبیین می  تجاری ا س د نمایها و مو

 د.نمی را داشته باشکه این اوراق قابلیت طراحی و انتشار در بازارهای مالی اسلا بطوری

 .مالی اسلامی، اوراق تجاری، صکوک، مرابحه :گان کلیدیواژ

JEL : G23, G32بندی طبقه

 
 )دانشیار دانشگاه امام صادق )علیه السلام. 

 دانشیار دانشگاه شهید بهشتی. 

  مالیمدیریت دکترای   
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ارزیابی ریسک های توسعه محصول جدید در حوزه بانکداری متمرکز با 

 در محیط خاکستری COPRASو تلفیق آن با روش  FMEAاستفاده از 

 علیرضا علی نژاد

 امینیامیر 

 رحمانیمهسا 

 

 چکیده
های موجود در فرآیند توسعه محصول جدید در حوزه بانکداری تحقیق حاضر کوششی برای بررسی ریسک

های ناشی از استفاده آن پس از توسعه محصولات جدید که دارای کمترین خطا و ریسک .استمتمرکز 
ر این پژوهش سعی د .بوده استتولید باشند، همواره مورد بحث و تحقیق پژوهشگران مربوط به این حوزه 

ای لهأمهمترین مس رسی قرار دهیم.در توسعه محصول جدید را مورد بر موجودی هاترین ریسکتا مهمشده 
وده و دوره شدن بقابتیکه در این راستا وجود دارد این است که بازار محصولات به طور روزافزون در حال ر

به ها جب شده تا شرکتاین عوامل مو باشد.حال افول می ثیر نیروی محیطی درعمر محصولات نیز با تأ
های موجود در دنبال چنین فرآیندی )توسعه محصول جدید( باشند. برای ارزیابی و مدیریت ریسک

تکنیک تجزیه و تحلیل حالات شکست ز داع و به کار گرفته شده اهای فراوانی ابفرآیندهای مختلف، تکنیک
باشد در این تحقیق جهت ارزیابی ها میکه یکی از کارآمدترین این تکنیک( FMEA) ناشی از آن و آثار

های شناسایی شده از ریسک تولید محصول جدید استفاده شده است. همچنین جهت اولویت بندی ریسک
های ناشی از تولید محصول جدید هدف از این تحقیق شناسایی ریسک .استفاده شد G-COPRASروش 
 باشد.یهت انجام اقدامات اصلاحی به منظور کاهش خطرات احتمالی مها جبندی آنو رتبه

، FMEAز، : ارزیابی ریسک ، مدیریت ریسک ، توسعه محصول جدید، بانکداری متمرککلیدی واژگان
G-COPRAS 

 JEL :D24, D40, D61, D81, D92 بندیطبقه

 
 دانشیار دانشکده مهندسی صنایع 

 .کارشناس ارشد مهندسی صنایع موسسه عالی القدیر تبریز 
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 های کلان بر ترازنامه شبکه بانکی ایرانتاثیرگذاری شوک

  هادی حیدری

 محمد ولیپور پاشا 

 اعظم احمدیان

 

 چکیده

شااور با کثباتی اقتصاااد کلان در بخش حقیقی و تغییرات مکرر قوانین نظارتی در بخش پولی و بانکی بی

س  ثباتی شدیدی در رفتار صورت مالی بانک  کشور باعث بی های سرایت به صورت مالی بانک   ت.   ها شده ا

این مقاله با اسااتفاده از تحلیل آماری و نمودارهای سااه بعدی به تحلیل رفتار صااورت های مالی ترازنامه 

شور     شبکه بانکی ک ستفاده از یک مدل غیر همینین . زدپردامی تلفیقی  ستانه با ا ی مورد اخطی مقدار آ

شااده اساات. نتایج به دساات آمده برآورد جاری لام صااورت مالی مانند مطالبات غیررخی از اقنظر برای ب

های برونزا است. همینین،  مالی شبکه بانکی کشور در اثر شوک   نشان دهنده تغییر ساختار صورت های    

ر )دوره اول(، رکود اقتصااادی با تاخیر ب ۲۴۰۲)دوره چهارم( و  ۲۴۰۰در دوره رکود اقتصااادی از سااال  

و  ۲۴۰۰ها در سال ساختار رژیم نسبت بازدهی دارایی  ها قادر نبودنده بانکی اثرگذار بوده و لذا بانکشبک 

سال  ماه سیاست انقباضی در اعطای تسهیلات را       آن ها را تغییر دهند.  ۲۴۰۲های ابتدایی  ستا  در این را

 اتخاذ نمودند.

 ای.غیر خطی، مقدار آستانه هایهای مالی، مدلتغییر ساختار صورت واژگان کلیدی:

 ,JEL :E21 G21,  L2بندی طبقه

 

 
 .پژوهشگر دپارتمان بانکی پژوهشکده پولی و بانکی بانک مرکزی جمهوری اسلامی ایران 

 سلامی ایران.پژوهشگر دپارتمان بانکی پژوهشکده پولی و بانکی بانک مرکزی جمهوری ا 

 .پژوهشگر دپارتمان بانکی پژوهشکده پولی و بانکی بانک مرکزی جمهوری اسلامی ایران 




