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Abstract Öz 

Purpose: The study aims to investigate the impact of financial 
derivatives use on bank risk. For this purpose, the banks operating in 

D-8 countries, are investigated.   

Amaç: Bu çalışmanın amacı, finansal türev kullanımının banka riski 
üzerindeki etkisini araştırmaktır. Bu amaçla D-8 ülkelerinde faaliyet 

gösteren bankalar incelenmiştir. 

Design/Methodology: While the relationship between the bank risk 
and derivative utilize is examined, some of the bank-specific control 

variables are added to the model. Due to the sample structure and 

endogeneity problem in the study, hypotheses were tested again by 
using Generalized Moments Method. 

Findings: The analysis results showed a statistically significant and 

negative relationship between financial derivative use and bank risk 
and using financial derivatives is reduced the bank's risk. 

Limitations: From D-8 countries, Iran and Bangladesh were 
excluded from the study because of the inaccessibility of the data 

related to the financial derivatives. 

Tasarım/Yöntem: Banka riski ile türev kullanımı arasındaki ilişki 
incelenirken bankaya özgü bazı kontrol değişkenler modele 

eklenmiştir. Çalışmada örneklem yapısı ve içsellik probleminin 

önüne geçmek için, Genelleştirilmiş Momentler Yöntemi 
kullanılarak hipotezler yeniden test edilmiştir. 

Bulgular: Analizlerin sonucu; finansal türev araçlarının kullanımı 

ile bankacılık riski arasında negatif ve istatistiksel olarak anlamlı bir 
ilişki olduğunu ve finansal türev kullanımının bankaların riskini 

azalttığını göstermektedir. 
Sınırlılıklar: D-8 ülkelerinden İran ve Bangladeş’in finansal türev 

ürünlerine ilişkin verilerine erişilememesi nedeniyle İran ve 

Bangladeş örneklem dışında bırakılmıştır. 
Originality/Value: While the relationship between "Banking Risk 

and Use of Derivative Financial Instruments" in the literature is 

mainly tested in developed countries, there is a gap in the literature 
on how this relationship is in developing countries. This study aims 

to contribute to the literature by revealing the relationship between 

the use of financial derivatives and bank risk in D-8 countries, which 

are classified as developing countries. 

Özgünlük/Değer: Literatürde "Bankacılık Riski ile Türev Finansal 

Araçların Kullanımı" arasındaki ilişki ağırlıklı olarak gelişmiş 

ülkelerde test edilirken gelişmekte olan ülkelerde bu ilişkinin nasıl 
olduğu konusunda literatürde boşluk bulunmaktadır.  Bu çalışmanın, 

gelişmekte olan ülkeler olarak sınıflandırılan D-8 ülkelerinde 

finansal türev kullanımı ile banka riski arasındaki ilişkiyi ortaya 

koyarak literatüre katkı sağlaması amaçlanmaktadır. 

Keywords: Financial Derivatives, Bank Risk, D-8 Countries, Z-

Score, Emerging Countries 

Anahtar Kelimeler: Finansal Türevler, Banka Riski, D-8 Ülkeleri, 

Z-Skoru, Gelişmekte Olan Ülkeler 
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1. INTRODUCTION 

The financial risks that firms and banks are exposed to have increased because of the growth 

of transaction volumes, intensification of the competitive environment, expansion, and spread of the 

activities of these businesses to include the international market. Nowadays, banks are not only 

affected by the economic developments in the country where they were established, but also by the 

crises, fluctuations, and uncertainties that arise in the world economy. This situation contributed to the 

banks managing the risks in a more sensitive and careful approach. The banks try to eliminate or 

reduce the risks, to sustain their economic lives and to avoid any financial problems that may 

encounter them in the future. For these reasons, various hedging strategies have been developed over 

time. In recent years, the most effective tools used for hedging are derivative products (Yılmaz & 

Aslan, 2016). 

International big companies and banks use derivatives products generally for hedging risks. 

The fluctuation in the risk exposures, such as commodity prices, interest rates and foreign currency 

which are classified as underlying assets, cause problems for businesses. Increases in prices create an 

atmosphere of uncertainty in the market, disrupting the cash flows of businesses and banks. This 

causes an unexpected search for financing and causes extra costs. Derivative products are used to 

minimize these risks and can be traded in both organized and over the counter markets. The main 

financial derivatives are forward, futures, option, and swap. 

Financial derivatives can be extremely useful in risk management. However, when banks 

misuse derivatives, it can create additional risks that can lead the economy into a financial crisis 

(Adcock et al., 2014). Derivatives have caused the collapse or bankruptcy of successful companies and 

banks in the global financial markets over the past two decades. Financial derivatives had a major 

impact on the collapse of barings bank in 1995, Enron in 2001 and Lehman brothers in 2008 

(McDonald, 2013). Although the derivatives activities of banks became increasingly controversial 

after the global financial crisis in 2008, their popularity did not change much when looking at 

transaction volumes (Chang et al., 2018). 

Financial derivatives are financial instruments whose value fluctuates in response to changes 

in the price of an underlying asset such as; foreign currency exchange rates, interest rate, commodity, 

security price, or index (Morgan, 2013). Financial derivatives provide an efficient mechanism that is 

conducive to the risk-sharing of the underlying assets traded in the derivatives market and helps 

producers cope with price fluctuations. Moreover, financial derivatives play a significant role in 

managing the risk by increasing capital cash flows in developing and developed countries (Vo et al., 

2019). Derivatives markets attract an increasing number of participants due to their high liquidity. Any 

participant can easily find a counterparty for the transaction (Shen & Hartarska, 2013). 

Following the collapse of the Bretton Woods system in 1973, as well as fluctuations in interest 

and exchange rates on the currency markets, banks have been exposed to high foreign exchange and 

interest rate risks. As a result of these developments, derivative instruments, which were previously 

only used for agricultural products, started to be used for interest and foreign exchange underlying 

assets. (Yılmaz & Aslan, 2016: 664). 

The basic features of financial derivatives can be summarized as follows (Kasilingam, 1997): 

 Financial derivatives are a future contract between two parties. 

 The value of derivatives related to the value of the underlying asset and depends on the 

changes in the value of underlying asset, thus it can sometimes be zero. 

 The liabilities of the parties differ according to the type of derivative instrument. 

 Physical delivery is not made for many of the underlying assets subject to financial 

derivatives. Therefore, there is no limit on the number of positions taken. 

The traditional role of the banks is to act as intermediaries for fund transfers to their 

customers. For performing these services, banks take certain risks and work on managing these risks. 

Risk management and risk sharing are considered as fundamental value creation in the banking sector 
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due to technological, information and financial innovations. The use of derivatives in the world and in 

USA banks was very low in 1991 because only large institutions had the necessary resources for using 

effectively derivatives products (Gunther & Siems, 1995). While banks' derivatives activities became 

more controversial following the global financial crisis in 2008, their popularity did not change 

significantly when transaction volumes were considered. (Chang et al., 2018). 

There are two main reasons for a bank to use derivatives. The first reason is to reduce 

(hedging) or avoid the risk, whereas the second is speculation that aims to gain profit from expected 

market movements (Sundaram & Das, 2011). In the study, the use of total derivatives was taken into 

consideration because the data of derivatives for hedging and speculation could not be accessed 

separately. The impact of derivative usage on banking risk has been investigated in this study because 

the banking sector is the most important pillar of the financial system and the importance of using 

derivative products in the banking sector. Moreover, as the relationship between bank risk and 

derivatives usage has not been sufficiently investigated in developing countries in the literature, thus 

this article contributes to the existing literature by providing evidence on the effect of derivatives 

usage on banks risk in developing countries. For this purpose, panel data regression analysis was used 

to analyze the data for banks operating in D-8 countries. For this purpose, panel data regression 

analysis was used to analyze the data for banks operating in D-8 countries. The results obtained show 

that banks reduce their risks by using derivatives within the scope of the sample used. 

2. LITERATURE REVIEW  

In the literature, there are studies that mainly analyzed the effects of derivative use on 

performance. Apart from these, it has been observed that the researches on bank risk and derivatives 

use are mainly tested in developed countries whereas this relation has not been investigated or 

examined in developing countries. Based on this gap in the literature, this study investigates the 

impact of derivative use on non-systematic risk in banks in developing countries. The studies in the 

literature are summarized below: 

Rivas et al. (2006) analyzed the effect of financial derivatives usage on the efficiency of the 

bank by conducting a study on 182 banks operating in Brazil, Chile, and Mexico. Data envelopment 

analysis (RIA) was used in the study. The results showed that usage of financial derivatives has 

increased the efficiency of the banks and as the banks’ size gets bigger their efficiency levels are 

increased. Furthermore, it was found that structural and regulatory restrictions have a negative impact 

on the efficiency of Latin American banks. 

Mallikarjunappa and Afsal (2008) analyzed the effects of the usage of derivatives on the 

volatility of the stock market in India through the use of S&P and CNX Nifty Indexes between 

October 1995 and June 2006. GARCH model was used by including dummy variables for option and 

future derivatives in the conditional variance equation. The results showed persistence of volatility 

before and after the usage of derivatives. The index return to market return sensitivity, as well as any 

day of the week impact, has vanished in the post derivatives era.  

Li and Yu (2010) analyzed the effect of using derivatives on 18 major commercial banks in 

the United States by using the random and fixed effects models from panel data analysis. It has been 

observed that usage of derivatives raises the risk level of large banks and the large banks take more 

speculative positions in derivative contracts as strategic for risk management, whereas small banks 

prefer to make derivative transactions to avoid the risks. According to the results, even though the 

large banks increase their profitability with speculative derivative transactions, but also they increase 

their risks in general by doing derivatives transactions. 

Shen and Hartarska (2013) studied the effect of using derivatives on the profitability of 

derivatives users and non-user agricultural banks. The data from 2006, 2008, and 2010 with over 

2,000 observations that were used in the analysis were taken from the Federal Reserve Bank of 

Chicago. The findings revealed that the management of agricultural banks risk by using derivatives is 

efficient and the profitability of agricultural banks which use derivatives is less influenced by credit 

and interest risk during the study period. 



Financial Derivatives and Bank Risk: Evidence from D-8 Countries 

554 

 

Ahmed et al. (2014) analyzed the financial derivatives hedging effect on the value and 

financial performance of the firms. The research was conducted during the time 2005-2012 on 288 

non-financial companies listed on the FTSE-All Index on the London Stock Exchange (LSE). The 

findings show that risk management effectiveness differs greatly depending on the financial risks and 

derivatives used for hedging, and the interest rate risk hedging and performance of firm have a 

negative relationship with overall hedging but a positive relationship for hedging with forwarding 

contracts. Additionally, The results indicate that the financial crisis of 2008-2009 had no substantial 

impact on the firm's existing risk management activities or exposure to financial risk hedging with 

derivatives. 

Lenee and Oki (2016) investigated the impact of the usage of derivatives on hedging the risk 

of interest rates and foreign exchange rates between 2005-2014 for 5 financial and 5 non-financial 

companies chosen from the UK FTSE 100 index. The results concluded that financial firms use a 

forwards and futures derivatives combination to hedge interest rate risks, while non-financial firms use 

a futures and forwards derivatives combination to hedge interest and foreign exchange rates risks.  

Moreover, It is found that the return on assets has a statistically significant and positive relationship 

with the use of the combination of forwarding and futures derivatives.  

Ghosh (2017), examined derivatives use effect on bank risks and profitability by using data 

between the 2001 second quarter and the 2016 first quarter for 5491 commercial banks operating in 

the United States. The fixed effects and Bayesian models averaging techniques from panel data were 

used in the study. The finding concluded that derivatives of interest and exchange rate, as well as their 

various constituent types, have reduced the insolvency risks of the banks over the whole period span 

and before the crisis.  

Chang et al. (2018) investigated the impact of the usage of derivatives on the risk and market 

value of the banks by analyzing commercial banks operating in 30 European countries between 2004 

and 2008. The findings indicated that the profitability of the banks has a significant and positive 

relationship with the usage of interest rate and foreign exchange derivatives, and foreign exchange 

derivatives are more likely to be used by banks that have high deposits and liquidity value. Moreover, 

the bank risk increases by using the interest rate and the foreign exchange derivatives. 

3. DATA AND METHODOLOGY   

47 banks operating in D-8 countries throughout 2011 to 2018 were included in the study to 

examine the financial derivatives use effect on banks’ risks. These countries are Turkey, Malaysia, 

Egypt, Indonesia, Nigeria, and Pakistan. Iran and Bangladesh were excluded from the study because of 

the unavailability of the data during the period included in the study. Additionally, the reason behind 

including only the period between 2011-2018 in the analysis is the inaccessibility of data for more 

recent years. The primary sample of the study consists of 250 banks operating in D-8 countries which 

are included in the study. The number of banks which use the financial derivative is from 250 to 174 

banks. However, the number of the banks which have eight years of data on derivative size for the 

period 2011-2018 is just 47 Bank. Most of the 47 banks included in the study are the biggest banks in 

terms of the size of assets. For Indonesia and Nigeria, the first-ranked banks in terms of asset volume 

were not included in the research due to the inaccessibility of financial derivative data for these banks 

during the study period. Moreover, the reason for including the mid-ranked banks regarding asset size 

and having financial derivatives data for the included period is to get better realistic results by 

increasing the size of the sample. The balance sheets and income statements of the banks included in 

the studies were analyzed. Table 1 shows the banks by country, total assets of each bank in 2018 (Start 

Credits, 2018; The Banks Association of Turkey, 2018; KPMG Banking Survey, 2018; Indonesia 

Investment, 2018; Global from Asia, 2018; Hapijournal, 2018) and the ranking of the banks which 

were used in the analysis by the total asset. 
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Table 1: Banks Used in the Analysis by Country and Total Asset by the Year 2018 

 Indonesia   
Total Asset 

(USD Dollar) 
Ranking 25 MCB Bank Limited 1,585.2100 4 

1 Bank Mandiri  83,022,726 2 26 Silkbank Limited 173,677 20 

2 
Bank Central 

Asia  
56,956,560 3 27 Citibank NA Pakistan 140,948 21 

3 Bank Negara  55,836,752 4  Nigeria   
Total Asset 

(Nigeria Naira) 
Ranking 

4 Bank CIMB  18,422,864 6 28 First Bank Nigeria 5,242,372 2 

5 Bank Panin 14,308,709 7 29 Access Bank  3,968,114 3 

6 Bank Danamon  12,897,051 8  Turkey    
Total Asset 

(Turkish Lira) 
Ranking 

7 Bank Maybank  12,259,710 9 30 T.C. Ziraat Bankası 537,156.13 1 

8 
Bank OCBC 

NISP  
11,986,941 10 31 Türkiye is Bankası  416,387.60 2 

9 Bank Tokyo  11,770,546 11 32 
Türkiye Garanti 

Bankası  
359,477.20 4 

10 Bank Permata  10,558,170 12 33 Türkiye Halk Bankası  378,422.06 3 

11 Bank Hsbc  7,524,408 15 34 
Yapı ve Kredi 

Bankası  
348,043.59 5 

12 Bank UOB  7,159,447 16 35 Akbank  327,642.13 7 

13 Bank CTBC  4,136,345 26 36 
Türkiye Vakıflar 

Bankası  
331,355.64 6 

 Malaysia 

Total Assets 

(Malaysian 

Ringgit) 

Ranking 37 Denizbank  137,657.95 10 

14 Malayan Banking  765.300 1 38 
Türk Ekonomi 

Bankası  
96,997.16 11 

15 CIMB Bank  514.482 2 39 Şeker Bank  31,321.32 17 

16 Public Bank  407.575 3 40 HSBC Bank  32,811.34 14 

17 RHB Bank  234.464 4  Egypt     
Total Asset 

(USD Dollar) 
Ranking 

18 Maybank  210,536 6 41 National Bank  86,549.943 1 

19 
Hong Leong 

Bank  
202.890 7 42 

Commercial Inter 

Bank   
19,164.780 2 

20 
United Overseas 

Bank  
388,099 5 43 African Export-Import  13,419.370 4 

21 
HSBC Bank 

Malaysia  
79.494 10 44 Bank Audi SAE 3,827.845 11 

22 Affin Bank  71.985 11 45 Emirates National  3,203.881 15 

 Pakistan   
Total Asset 

(Rupees) 
Ranking 46 Credit Agricole Bank  2,997.263 17 

23 Habib Bank  3,025.853 1 47 Attijariwafa Bank  1,777.485 25 

24 United Bank  2,002.493 3 

3.1. Data Used in the Study  

The data used in the research were obtained from the Bankscope database. The ratios which 

were used in the study were calculated from the data obtained through the balance sheet and income 

statements. The ratios used in the study are shown in Table 2. 

Table 2: The Variables of the Study 

Variables Code Data Sources 

Dependent Variable 

Z-Score (Bank Risk)   ZS Bank Scope 

Independent Variables 

Derivative Size = Log (Derivative Assest + Derivative Liabilities)               DS Bank Scope 

Bank’s Size = Log (Assets) BS Bank Scope 

Deposits / Assets DA Bank Scope 

Loans / Assets LA Bank Scope 

Loans / Deposits LD Bank Scope 

Return on Equity = Net Income / Shareholders’ Equity ROE Bank Scope 

Tier1 (Capital Adequacy Ratio) Tier1 Bank Scope 

Total Liquidity Assets / Total Assets LTA Bank Scope 
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3.2. Research Method and Empirical Model  

Generalized Method of Moments (GMM) is a technique that is used in first-order 

autoregressive processes with a high number of cross-section data and a small-time dimension 

(Bowsher, 2002). The econometric model is expected to have a dynamic structure since the model 

subject to prediction in the study is considered to be a dynamic model. Dynamic panel data models, 

unlike static panel data models, are models that contain delayed variables or variables. There are two 

types of dynamic panel data models: distributed delayed panel data models and autoregressive panel 

data models. Although the lagged values of the dependent variable are defined as independent 

variables in autoregressive panel data models, the delayed values of the independent variables are 

considered as independent variables in distributed delayed panel data models. In distributed delayed 

panel data models, the problem of multiple linear dependence between the delayed values of the 

independent variable is frequently encountered. Generally, when it comes to dynamic models, 

autoregressive models come to mind first (Baykut et al., 2019) The validity of estimation results of the 

GMM test can be checked by using Sargan and autocorrelation test (İskenderoğlu, 2008). The Sargan 

test checks the validity of the predictions is tested with instrument variables and whether the 

instrument variables fully reflect the main variables is measured (Gujarati, 2004). Whereas, the AR1 

and AR2 autocorrelation tests are used to test whether there are specification and autocorrelation 

problems in the dynamic panel data estimation model results in GMM models (Arellano & Bond, 

1991). 

The System GMM model, which is used to check the impact of use of financial derivatives on 

bank risk and estimated using the following model:  

𝑍𝑆𝚤𝑡 =  𝑎0 + 𝑎1 𝑍𝑆𝑖,𝑡−1 +  𝑎2𝐷𝑆𝑖,𝑡 +  𝑎3𝐵𝑆𝑖,𝑡 + 𝑎4𝐷𝐴𝑖,𝑡 + 𝑎5𝐿𝐴𝑖,𝑡 + 𝑎6𝐿𝐷𝑖,𝑡 + 𝑎7𝑅𝑂𝐸𝑖,𝑡 +

𝑎8𝑇𝑖𝑒𝑟1𝑖,𝑡 + 𝑎9𝐿𝑇𝐴𝑖,𝑡 + 𝑢𝑖𝑡                                                                                                                             (3.1)                                                                          

The below formula was used to calculate the bank risk, namely Z-Score: 

              𝑍 − 𝑠𝑐𝑜𝑟𝑒𝑖𝑡

=   [(𝑅𝑂𝐴)𝑖,𝑡 +  (
𝑇𝑜𝑡𝑎𝑙 𝐸𝑞𝑢𝑖𝑡𝑦 𝐶𝑎𝑝𝑖𝑡𝑎𝑙 

𝐴𝑠𝑠𝑒𝑡𝑠 
)

𝑖,𝑡
 ] / 𝜎(𝑅𝑂𝐴)𝑖,𝑡                                       (3.2)  

The main independent variable of the study is the derivative size (SZ), which represents the 

size of derivative transactions performed by banks. Due to data constraints, it has not been possible to 

distinguish the different types of derivatives. The dependent variable is the risk of the bank (Z-score). 

The other independent variables are bank risk over the time t-1,  bank size, deposits/assets, 

loans/assets, loans/deposits, returns on equity, Tier1 (Capital Adequacy Ratio) and total liquidity 

assets/assets. Independent variables that have been used in the study are the most used variables in the 

literature. 

4. ANALYSIS AND FINDINGS 

To test the impact of derivatives use on bank risk, some tests were used. First of all to see the 

structure of variables, calculated descriptive statistics. And then correlation analysis was done and the 

relationship between variables was put forward. After that unit root tests were used if the variables are 

stationary or not. Lastly model was estimated by system GMM analysis. The results are reported 

below, respectively. 

4.1. Descriptive Statistics   

The variables descriptive statistics are important to see the structure of the data. The 

descriptive statistics results are shown in Table 3. 
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Table 3: Descriptive Statistics 

Variables Observations Mean Median Standard Deviation Min Max 

ZS 376 11.073 10.665 3.5818 3.1785 27.911 

DS 376 4.8248 4.8820 1.0829 1.3168 6.8279 

BS 376 7.2534 7.2570 0.5821 5.7533 8.2900 

DA 376 0.6777 0.7004 0.1381 0.0496 0.8891 

LA 376 0.5840 0.6306 0.1447 0.1911 0.8654 

LD 376 1.0277 0.9012 1.2395 0.2839 15.862 

ROE 376 0.1347 0.1349 0.0809 -0.3360 0.6271 

Tier1 376 14.794 13.230 7.2271 4.5000 83.610 

LTA 376 0.1669 0.1334 0.1058 0.0362 0.5417 

Among the variables of the banks, it can be seen that the standard deviation of the capital 

adequacy ratio (Tier 1) is the highest, this may arise from the different financing policies, sizes and 

ownership structures of banks operating in the sector. Another variable with a high standard deviation 

is bank risk (ZS), the reason behind this is that the banks included in the study operate in different 

countries.  

The correlation coefficient is a mathematical indicator of how strong a relationship exists 

between certain variables' relative movements. The correlation coefficient takes a value between +1 

and -1. In the case of a high positive or negative correlation coefficient, namely close to +1 or -1, a 

multiple linear correlation problem may arise and this may have negative results on the variables 

related in the analysis (Field, 2009). All the variables have an acceptable level of correlation 

coefficient values as shown in Table 4. 

Table 4: Correlation Matrix 

4.2. Unit Root Test    

To perform panel data analysis and to obtain accurate results, it is essential to ensure the 

stationarity of time series for variables. In other words, the series must be stationary to provide 

meaningful results between dependent and independent variables (Topaloğlu, 2018). Table 5 shows 

the unit root test analysis results. 

H0: Unit Root                  

H1: No Unit Root 

As the units in the data set consist of different countries, it is essential to take into 

consideration the heterogeneity. For this reason, two different unit root tests were used, by taking into 

consideration both homogeneity and heterogeneity. The reason for using the Levin, Lin and Chu 

(2002) (LLC) test is that it is based on its simplicity and homogeneity assumption. Whereas, the 

reason for using the Im, Pesaran and Shin (2003) (IPS) test is that it is based on the assumption of 

heterogeneity. The IPS test was used by economics researchers to analyze long-term relationships in 

panel data, as it was found to have superior testing power (Afonso & Rault, 2010). 

 

 

 

 

Variables ZS DS BS DA LA LD ROE Tier1 LTA 

ZS 1.0000         

DS -0.1768 1.0000        

BS -0.2223 0.6513 1.0000       

DA -0.2655 -0.4175 -0.1334 1.0000      

LA 0.0673 0.2977 0.2814 -0.3730 1.0000     

LD 0.1818 0.1850 -0.0231 -0.2585 0.3675 1.0000    

ROE 0.1090 -0.0496 0.0721 0.0969 -0.3461 -0.0687 1.0000   

Tier1 0.4165 -0.1028 -0.2455 -0.3077 -0.0523 0.1724 0.2001 1.0000  

LTA -0.1602 -0.2205 -0.1549 0.2290 -0.2181 -0.1525 0.3350 -0.0294 1.0000 
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Table 5: Unit Root Test Results 

Variables 

LLC Test IPS Test 

Intercept Intercept + Trend Intercept Intercept + Trend 

Stat. Prob. Stat. Prob. Stat. Prob. Stat. Prob. 

ZS - 4.17421 0.0000*** - 31.8758 0.0000*** - 3.54142 0.0002*** - 0.70595 0.0000*** 

DS - 11.0891 0.0000*** - 49.4359 0.0000*** - 2.39336 0.0083*** -3.20816 0.0007*** 

BS - 4.38100 0.0000*** - 26.1241 0.0000*** - 2.43239 0.0075*** - 0.38042 0.0000*** 

DA - 5.58570 0.0000*** - 23.8211 0.0000*** - 4.23449 0.0000*** - 1.19808 0.0000*** 

LA - 26.1110 0.0000*** - 54.0152 0.0000*** - 7.93778 0.0000*** - 0.86137 0.0000*** 

LD - 11.9261 0.0000*** - 4.37258 0.0000*** - 0.97018 0.0059*** - 1.30942 0.0000*** 

ROE - 8.21051 0.0000*** - 10.4471 0.0000*** -2.22760 0.0013*** - 0.34171 0.0000*** 

Tier1 - 7.82373 0.0000*** - 20.8883 0.0000*** - 3.20139 0.0007*** - 0.62334 0.0009*** 

LTA - 6.35624 0.0000*** - 12.8506 0.0000*** - 2.93010 0.0017*** - 0.42000 0.0066*** 
*** denotes significance at the level 1% 

The variables are stationary according to all tests of unit root which shown in Table 5. The  

H0 hypothesis is rejected because the probability value is lower than all significance values. These 

results of the unit root test meet the assumption of the GMM test which assume that the variables 

should be stationary. Therefore, the GMM test is estimated in the following stage. 

4.3. Empirical Findings  

In the system GMM regression model, while analyzing the influence of the independent 

variable on the dependent variable, the lagged value of the dependent variable is also included in the 

regression equation as (𝑍𝑆𝑖,𝑡−1). The GMM test results for the relationship between financial 

derivatives use and bank risk is shown in Table 6. 

Table 6: The Results of System GMM Test 

Dependent Variable: Bank Risk (Z-Score) 

Independent Variables Coefficient Prob. 

ZS(-1) -0.109 0.0668* 

DS -0.026 0.0000*** 

BS -0.138 0.0000*** 

DA -0.191 0.0003*** 

LA -0.053 0.3049 

LD 0.0006 0.5577 

ROE 0.224 0.0009*** 

Tier1 0.004 0.0000*** 

LTA -0.201 0.0000*** 

Diagnostic Tests   

Wald test (p-value) 8.574 0.0037*** 

Sargan Test 23.918 0.2459 

AR(1) Probability Value 3.983 0.0000*** 

AR(2) Probability Value 1.052 0.2927 
***, **, * denotes significance at the level 1%, 5%, 10% , respectively 

The results of the Wald test in Table 6, showing that the explanatory variables together are 

significant in explaining the dependent variable. Furthermore, the Sargan test states that the instrument 

variables do not have an endogeneity problem (they are external), so the instrument variables are valid 

according to Sargan test. P-value of the AR(2) test is bigger than 10% and this result shows there is no 

second-order serial correlation between the differences of items.  

According to the estimation results obtained from the model, while the lagged value of the 

dependent variable (𝑍𝑆𝑖,𝑡−1), DS, BS, DA and LTA have a statistically significant and negative 

impact on bank risk. ROE and Tier1 have a statistically significant and positive impact on bank risk.  

5. RESULTS AND DISCUSSION 

With the increase in international trade volume, it has become inevitable for countries to be 

exposed to commodity, foreign currency, financial assets and interest risks. The instruments that allow 

these risks to be minimized or eliminated are derivative products. Banks, which are an important actor 

in the financial system, resort to derivative instruments to hedge foreign currency risk. 
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The study aimed to investigate the relationship between the derivative positions taken by 

banks for hedging and bank risk in developing countries. For this purpose, 47 banks operating in 

Turkey, Malaysia, Egypt, Indonesia, Nigeria and Pakistan, whose data were obtained from D-8 

countries, were included in the study. The dependent variable, Z-score; The independent variables 

consist of a derivative volume and bank-s pecific control variables. System GMM method was used to 

estimate the model of the study. 

According to the findings, the relationship between financial derivatives use and bank risk is 

statistically significant and negative. This finding indicates that banks can reduce their risks by using 

derivative instruments. The relationship between deposit/total assets ratio and bank risk is statistically 

negative and significant. The ratio measures the size of assets financed by deposits. It is considered to 

have a positive effect on risk in terms of cost reduction as there are cheaper alternatives to the deposit 

fund. Thus, it has a diminishing effect on bank risk. A negative and statistically significant relationship 

was found between bank risk and bank size, which means that banks will encounter less risk as their 

assets increase. 

Bank risk and liquidity ratio have a statistically significant and negative relationship. This 

finding indicates that increasing the liquidity ratio reduces bank risk and may make banks less 

vulnerable to failure. Moreover, the return on equity has a positive effect on bank risk. The reason for 

this is that the assumption of the increase in return on equity will raise the expectation of return gained 

causing an uprising in risk. Capital adequacy was another variable that positively affected bank risk. It 

is an expected situation that the capital adequacy ratio alone will not have a sufficient effect on the 

bank risk. Increasing equity is costly. To increase the profitability of the bank, it can act according to 

the interests of the bank owners by taking more risky loans and this may adversely affect the 

depositors. Therefore, banks operating with high capital can engage in risky activities. 

The study's findings are congruent with those of the results obtained by Li and Yu (2010) and 

Ghosh (2017) on developed countries but in inverse directions. The reason behind this is that 

derivatives are mostly utilized for speculation in developed countries and hedging in developing 

countries. This study can be improved in developed and developing country samples, comparatively 

and based on the derivative instrument type. 
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