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A dynamic and rapidly changing global financial environment is posing various risks for the banking sector. Therefore, the future of the Association of Southeast Asian Nations (ASEAN) banks depends on how efficiently and effectively they manage these risks. Among these risks, a credit risk is the most crucial risk for the banking sector. Thus, the current study aims to analyze the impact of financial innovation and sustainable economic growth on the credit risk of ASEAN banks. For this purpose, a sample of 4 ASEAN countries from 2011 to 2018 is selected, and by applying a panel-corrected standard error (PCSE) approach, both variables were found to be a significant contributor toward the credit risk. Current research will not only be beneficial for the management of ASEAN countries’ banks but also provide help to the overall financial industry and their respective regulatory bodies to understand the behavior of ASEAN banks’ credit risk regarding financial innovation and economic growth. Thus, this study will play an essential role concerning the stability of the banking sector in the ASEAN region.
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INTRODUCTION
During the last few decades, emerging markets, especially the Asian market, are the prime focus of investors and researchers (Megaravalli and Sampagnaro, 2018). One of the prominent markets among Asian markets is the ASEAN market. Its foundation stone was laid on August 8, 1967. Currently, it has ten members named, Brunei Darussalam, Cambodia, Indonesia, Laos, Malaysia, Myanmar, the Philippines, Singapore, Thailand, and Vietnam (Association of Southeast Asian Nations, 2021). ASEAN countries, in the context of the world economy, stand at the most dynamic economic region (Hicklin et al., 1997). In the context of Asia, their economic performance is considered a “miracle” and well investigated by economists and policy-makers from all around the world. ASEAN is the seventh largest economy in the world (Asian Century Institute, 2016), with GDP of $2.8 trillion (US-ASEAN Business Council, 2021). Despite the fact that ASEAN economies faced turmoil due to the financial crisis between 1997 and 1999 and the global financial crisis (Duong and Huynh, 2020), they still managed to maintain a healthy growth rate. From 2014 to 2019, ASEAN economies grew at a remarkable pace of around 5 percent (ASEAN Stats, 2021). By considering the current pace of the ASEAN economy, it is projected that it is on its path to become the fourth largest economy in the world by 2030 (Australian Government, 2021).
Figure 1 exhibits the geographical importance of the ASEAN region. The ASEAN countries collectively have a population of 650 million people. It is a regional group that brings diverse neighbors together to solve economic, security, and political concerns. It has been a driving force behind Asian economic integration, pushing efforts to establish one of the world’s biggest free trade blocs and negotiating six free trade agreements with other Asian economies (Maizland and Albert, 2020).
[image: Figure 1]FIGURE 1 | Geographical importance of ASEAN. Source: Stratfor website.
The emergence of the Asian financial crisis (AFC) in Thailand in July 1997 destabilized the regional economies and made their financial system vulnerable. Particularly, banks’ foreign debt increased due to currency devaluation. Meanwhile, investors’ savings declined due to loss of confidence, and the fear of bankruptcy prevailed. In these scenarios, the main priority of monetary authorities was to restore the investor’s confidence in the economic system and to reduce the fear of collapsing the economic system. At the same time, specific measures were also taken by ASEAN member nations in order to restrict the risk-taking behavior of banks and to make the overall restructuring of the banking system. Each member of ASEAN also took emergency measures by introducing blanket guarantees and by introducing strategies to tackle value-impaired assets (Ovi et al., 2014). It was stated by Thoraneenitiyan and Avkiran (2009) that regulatory authorities of each country adopted restructuring strategies because the bank inefficiencies which aroused post the Asian financial crisis (AFC) period were due to country-specific environments such as a concentrated market, a high interest rate, and economic development.
ASEAN member countries have made a great effort in improving the soundness and efficiency of financial institutions with respect to developing money as well as capital markets (Asian Development Bank, 2013). In the context of the ASEAN region, commercial banks are important and dominant financial institutions (Leon, 2020). They hold more than 82 percent share in the total financial assets in ASEAN (Asian Development Bank, 2013). However, like global banks, ASEAN banks are also exposed to the credit risk. A credit risk arises due to an increase in bad loans, and these loans are a cause of worry for the banking sector of developed as well as developing countries (Alandejani and Asutay, 2017). Therefore, the determinants of the credit risk have vital significance.
It can be observed from Figure 2 that NPLs of selected ASEAN countries (Indonesia, Malaysia, the Philippines, and Thailand) took a rapid rise from 2014 to 2016. Having a slight decline from 2016 to 2017, they again increased and reached 2.25 percent in 2019.
[image: Figure 2]FIGURE 2 | NPLs to the total loan ratio of four ASEAN countries (Indonesia, Malaysia, the Philippines, and Thailand). Source: the World Bank Website.
Financial innovation is a driving force which pushes an economic system toward higher economic competence in order to align it with economic benefits arising from evolving economic environment (Sekhar, 2013). Financial innovation took a sharp rise during the 1970s and 1980s and changed the world of business (Allen and Gale, 1994). Now, it is a general claim that financial innovation is an integral part of the financial system, and its importance cannot be ignored (Aluko and Ajayi, 2018). It also plays an important role regarding the economic development of a country (Laeven et al., 2015). Having an account of the importance of financial innovation, the banking sector is also substantially increasing its investment in digital enhancements and innovations (Ho et al., 2018). Banks extensively use the information and financial technologies as they already have access to large numbers of data. It helps banks to understand any change arising from the market (Berger, 2003).
Although there are various studies that investigated the determinants of the credit risk, the ASEAN region is still under-investigated in the existing literature. Therefore, the motivation of the current study is to analyze the impact of financial innovation and economic growth, along with macroeconomic (inflation) and firm-specific (size) control variables, on the credit risk of ASEAN banks. Additionally, to the best of the authors’ knowledge, there is not any study in existing research that analyzed the impact of financial innovation on the credit risk of ASEAN banks. Notwithstanding, the role of economic growth of ASEAN countries regarding the credit risk is still under-researched. With this backdrop, this study attempted to contribute to the existing literature related to determinants of the credit risk of ASEAN countries. Such an attempt is made with an advanced technique named the panel-corrected standard error (PCSE) approach. In doing so, a panel of 4 ASEAN countries (Indonesia, Malaysia, Philippines, and Thailand) is made, which cover the period 2011–2018.
Literature Review
Understanding the banking sector’s financial stability is extremely important, especially in the context of the credit risk (Misman and Bhatti, 2020). As it was stated by Olalere et al. (2020) that a credit risk could significantly influence the value created by ASEAN banks, such importance has substantially increased in these times when the whole financial industry is facing uncertain and hazardous events such as COVID-19 and global financial crisis (GFC) (Misman and Bhatti, 2020). According to Li and Lin (2021), a credit risk is not only related to an individual firm but also to a systematic risk factor. As a firm’s credit risk increases, it may face difficulty paying its debts, which can lead to bankruptcy (Bannier et al., 2021). The topic of a credit risk is getting the attention of many financiers and academicians from developing as we well as developed countries. However, most of the empirical studies, while analyzing the credit risk of banks, considered the developed countries’ market (Bonfim, 2009; Louzis et al., 2012) instead of that of developing countries.
A nonperforming loan (NPL) is a category of the loan in which the borrower has defaulted and has failed to make monthly principal and interest payments for a set period of time. In the context of banks, a loan is considered as an NPL when the due-period of principal and interest payments reaches 90 days or exceeds it (Baele et al., 2014). An increase in an NPL pushes banks toward lower profit margins. If this scenario persists, it may take the shape of a crisis. The change in an NPL may occur due to the type of borrower, adverse macroeconomic environment, and the policies adopted by banks. To tackle the adverse consequences of NPLs, a comprehensive credit risk management framework is important. In order to establish such a framework, the role of different parties such as researchers, banks’ management, and regulators is important. These parties are important stakeholders in efficient credit risk management (Misman and Bhatti, 2020). The rest of the section addresses the key determinants of the credit risk of ASEAN banks which include financial innovation, economic growth, size, and inflation.
Financial Innovation
Financial innovation plays an important role in an economic system. Economic growth may stop if financiers stop innovation (Laeven et al., 2015). Over the past few decades, there is an increase in financial innovation adaptation among banks. However, the impact of financial innovation on the performance of banks is still a matter of debate as it provides mixed results (Chen and Peng, 2020). Due to the emergence of technology, in the future, banks will have to align themselves with the increased expectations of customers who have become accustomed to seamless customer experiences offered by technology providers. According to the World Economic Forum (2015), the banking sector is going to face the imminent effects of disruption. In the future, disruption will not be a single event but a constant pressure to innovate. It will shape the behavior of customers, business models, and the overall long-standing formation of the financial services sector.
In the 21st century, the financial innovation topic has become very important due to the serious problems it creates for monetary policy. As the new financial products are introduced, the monetary policy becomes less effective (Odularu and Okunrinboye, 2009). Based on the definition of innovation, such as new products, new product processes, new services, or new organization forms, past studies focused on specific development (Chen and Peng, 2020). However, these studies faced the problems of scarred or unavailable data (Arnold and van Ewijk, 2011). In the existing literature, the role of financial innovation is still a matter of debate. According to Merton (1992), there are academicians, financial analysts, and regulatory communities which consider innovation as a giant fad, driven by corporate issuers and institutional investors who expect greater return with less risk. In this case, innovation is fueled by organized exchanges and financial services firms that seek huge profits with multiple activities. According to this point of view, innovation is developed by opportunists whose sole purpose is to superficially differentiate their products. As the innovation goes on, it not only wastes the resources but also feeds the unrealistic expectations of investors. At the same time, issuer could impose larger social cost in the shape of ex ante distortions of investment capital allocation. This phenomenon may create ex post excessive volatility in the capital market in case if the faulty expectations are not fulfilled. It happens in case trading strategies and when financial products failed to deliver promised results. In the context of the banking sector, it was insisted by Instefjord (2005) that financial innovation can increase the risk of banks.
Extensive support to financial innovation is also provided in the existing literature. As stated by Beyani and Kasonde (2009), successful financial innovation results in reduced risk and cost. It is also a source of providing improved service to customers. Similarly, Allen and Carletti (2006) also stated that financial innovation in the shape of introducing new instruments and opening up new markets is desirable because it promotes liquidity and creates diversification opportunities. It was argued by Bhattacharyya and Nanda (2000) that innovating banks could also achieve first-mover advantage against their rival banks.
Economic Growth
An increase in economic growth, which also goes together with high credit growth, encourages banks to take excessive risk-taking (Bonfim, 2009). It is because banks take high economic growth as a signal of positive market conditions in the future. Thus, if market conditions remain positive in future, banks’ performance will increase, and their nonperforming assets could reduce. İncekara and Çetinkaya (2019) study, in the market of Turkey, by applying the panel ordinary least square method and covering the data period 2014 to 2017, found that increase in economic growth decreases the credit risk for Islamic banks. Accordingly, a research by Louzis et al. (2012) concluded that the credit risk in the Greek banking system is explained by economic growth. Their study analyzed the credit risk for each category of the loan, including business loans, consumer loans, and mortgages.
Size
According to the relationship between the bank size and the credit risk, there are two strands of literature. One strand is based on the “diversification by size” argument (Zribi and Boujelbegrave, 2011). It states that large banks are exposed to less risk due to their better risk diversification capabilities and skills. In addition, large banks also have sufficient risk tolerance (Megginson, 2005). As a result, they can deal effectively with bad loans (Chaibi and Ftiti, 2015).
On the other hand, large banks normally take the excessive risk under the “too big to fail” assumption (Chaibi and Ftiti, 2015). This assumption can also push a bank toward crisis. According to Stern and Feldman (2004), excessive risk behavior is normally observed in large-size banks because they are not under tight observation by creditors. These banks also enjoy a safety cushion from the government in case of failure. Consequently, these banks increase their leverage as well as loan to “bad” borrowers. This phenomenon leads toward more nonperforming loans.
Inflation
The impact of inflation on credit risk is ambiguous (Chaibi and Ftiti, 2015). On the one side, inflation can make debt serving easy due to two reasons: first, by decreasing the real value of outstanding loans (Castro, 2013); second, by lowering the unemployment as suggested by Phillips’ curve (Nkusu, 2011). On the other side, inflation can also deteriorate the borrowers’ debt-serving capacity by lowering their real income (Chaibi and Ftiti, 2015), especially in the case when wages are sticky. In addition, when loans have variable rates, inflation could reduce the loan-servicing capacity of the borrower because lenders will always adjust the rates in order to maintain their real income level. The motive behind adjustment in rates made by the lender is also to shift the burden of increase in the policy rate to the lender. An increase in the policy rate occurs when monetary authorities take action to combat inflation (Nkusu, 2011).
Data and Methodology
The current study selected the sample of 4 ASEAN countries, including Indonesia, Malaysia, the Philippines, and Thailand. These countries were selected on the basis of data availability. The same sample of ASEAN countries was selected by Leon (2020) in his study while analyzing the impact of macroeconomic variables and the credit risk on the profitability of ASEAN banks. Table 1 shows the countries’ names and the number of banks.
TABLE 1 | Selected countries and number of banks.
[image: Table 1]The data period selected in this study is the post global financial crisis period from 2011 to 2018. The credit risk measured by nonperforming loans is a dependent variable; financial innovation and economic growth are independent, whereas size and inflation are selected as control variables. Financial innovation may help the banks to reduce the NPL because the banks become able to utilize more information on the borrowers. Furthermore, in such a way, the banks are using a more delicate credit risk analysis tool. Since any precise indicator is not available, therefore, this study follows the prior studies such as Nazir et al. (2018), Qamruzzaman and Jianguo (2017) and Bara and Mudzingiri (2016), and uses the M2/M1 ratio as a substitute for financial innovation. The data are in the shape of a balanced panel where each variable consists of 480 observations. The summary of selected variables, their measurement, and literature support is provided in Table 2.
TABLE 2 | Selected variables and their measurement.
[image: Table 2]To empirically analyze the relationship between the credit risk and financial innovation, economic growth, size, and inflation, the panel data analysis technique is adopted due to its control on serial correlation (Neagu and Teodoru, 2019; Shahzad et al., 2021) and heterogeneity (Baltagi, 2005).
[image: image]
Taking credit risk as a dependent variable, the estimation model is formed as follow:
[image: image]
In Eq. 2, i represents the country, t stands for the time, and CR, FI, EG, SIZ, and INF represent the credit risk, financial innovation, economic growth, size, and inflation, respectively. The empirical investigation is done with the help of the panel-corrected standard error (PCSE) approach. The PCSE approach was proposed by Beck and Katz (1995) in terms of cross-sectional and time dimensions. It is the most robust technique to deal with the problem of autocorrelation and heteroscedasticity. Table I of Appendix A shows the existence of autocorrelation in our model. Therefore, this problem is overcome with the help of the PCSE technique. It was stated by Ikpesu et al. (2019) that PCSE is autocorrelation-free, less susceptible to outliers, and gives precise standard error estimates. As in our study, N is greater than T (number of banks is more than years), and the most appropriate estimator is the panel-corrected standard error (PCSE) (Marques et al., 2016).
RESULTS AND INTERPRETATIONS
The descriptive statistics of the study are reported in Table 3. According to the results, the mean value of the credit risk, measured through NPLs, is 4.164 percent, with the minimum and maximum values of 0.063 and 60.090, respectively. It exhibits a high standard deviation of 4.828. It is because the nonperforming loans of selected ASEAN countries exhibited a sharp rise from 2014 to 2016 by reaching 2.3 percent from 2 percent. Such high standard deviation was due to the change in the external and internal environment of selected ASEAN countries. It was reported by Purwono et al. (2020) that Malaysia is the country most exposed to the external environment. However, Thailand’s NPLs are primarily influenced by the local environment. Financial innovation has a mean value of 3.783 percent with a lowest standard deviation of 0.557 percent. The lowest standard deviation is a result of the stable monetary policy adopted by the regulatory authorities of ASEAN nations.
TABLE 3 | Descriptive statistics.
[image: Table 3]Economic growth has a maximum and minimum value of 7.242 percent and 0.840 percent, respectively. It has a moderate standard deviation of 1.248. ASEAN countries enjoyed a remarkable growth rate of around 5 percent from 2014 to 2019.
The inflation rate has a mean value of 3.778, with a standard deviation of 1.863. The ASEAN countries are more dependent on external causes for inflation, and inflation is a byproduct of their openness in trade. It has also been discovered that supply shock and monetary shock are the major drivers of inflation in Asia, with demand-pull inflation playing a minor role (Edward and Ramayah, 2016). According to Osorio and Unsal (2013), commodity prices have a preeminent role in generating inflation in ASEAN nations other than Indonesia, possibly due to the openness of these economies and their reliance on oil and food imports. However, because the region’s influence on global commodity prices has grown, part of the contribution from global commodity prices may be traced back to regional demand trends. Among all selected variables, size shows the highest standard deviation of 34.2. It is because the difference in the asset size among ASEAN banks is widespread (Mongid, 2016).
Table 4 exhibits the correlation results. The highest negative correlation of 0.542 is observed among size and inflation. Whereas, a minimal level of correlation (0.020) was exhibited by financial innovation and economic growth. Considering overall results of correlation, the value among selected variables fall within the accepted range of 0.90 set by Pallant (2007).
TABLE 4 | Correlation results.
[image: Table 4]Before applying the PCSE technique, several diagnostics tests such as autocorrelation, heteroscedasticity, and unit-root were applied. The results of these tests are reported in Tables I–III of Appendix A, respectively. An autocorrelation problem was found in the model. Therefore, the PCSE technique was adopted, which is robust for autocorrelation and heteroscedasticity. According to the unit-root test results, all series are stationary at the level. The empirical findings of the PCSE approach are reported in Table 5.
TABLE 5 | Estimation results regarding impact of financial innovation, economic growth, size, and inflation on the credit risk.
[image: Table 5]The estimation results of the panel-corrected standard error (PCSE) approach are reported in Table 5. The results indicated that financial innovation and sustainable economic growth has a significant relationship with the credit risk of ASEAN banks. The coefficient of these relationships is negative, which means an increase in both financial innovation and sustainable economic growth results in decreased credit risk.
The significant and negative impact of financial innovation on the credit risk is reported in this study. It is because financial innovation reduces the risk and transaction cost by deepening, widening, and integrating the capital markets (Hachicha, 2008). Accordingly, it was stated by Li et al. (2016) that emerging techniques such as artificial intelligence have been applied these days to evaluate the credit risk. These technologies are a result of improvement in computation and information technology (K. Li et al., 2016). As it was stated by Merton (1992), financial innovation does not operate in a vacuum and surrounding regulatory, and institutional quality plays an important role in defining it; by considering this point of view, it can be inferred, based on the results of this study, that regulatory and institutional quality of ASEAN countries is encouraging for banks to innovate, which is resulting in their reduced credit risk. The implications of Norden et al. (2014) study in the US market, which suggested that financial innovation is beneficial for risk management, also proved true for the ASEAN market according to the results of this study.
According to the results, sustainable economic growth has a negative coefficient sign. It indicates that as the economic growth will increase, the credit risk of ASEAN banks will decrease. These results reflect the claim of Bonfim (2009) that during the high economic growth times, which are also accompanied by the high credit growth, banks may lean toward excessive risk-taking, considering some positive expectations about the market. Similarly, in the context of developed countries, including Italy, Greece, and Spain, the same findings were reported by Messai and Jouini (2013) study. Inline, the study by Curak et al. (2013) of 10 European countries also found a decline in the credit risk with the increase in economic growth.
In the context of control variables, the negative impact of the size on the credit risk can be attributed to the “increasing returns to scale in information processing” perspective provided by Louzis et al. (2012). It indicates that as the size of ASEAN banks increases, they will have more resources to collect information; consequently, their credit risk will reduce. In the light of results, ASEAN banks are also attaining the “diversification by size” benefit proposed by Zribi and Boujelbegrave (2011).
ROBUSTNESS CHECKS
We also employed some additional tests such as 2-step system GMM and Driscoll–Kraay standard error regression to check the robustness of the results.
Among panel data methods, system GMM is better because it is robust for endogeneity, autocorrelation, and unobserved heterogeneity (Akhtar et al., 2021; Alqahtani and Mayes, 2018; Dahir et al., 2018). Furthermore, for the samples where T (number of years) is less than N (number of cross sections), GMM is a popular method. Since this is also the case with our study, GMM is also applied to the sample. As post estimation tests of system GMM, the Hansen/Sargan test for overidentification restriction and the AR test for serial correlation were also applied. The value of the Sargan test in Table 6 shows instrument validity and that the model is correctly specified. Moreover, the test of serial correlation should indicate the existence of first-order correlation [AR (1)] and simultaneously preclude the existence of second-order [AR (2)] correlation (Dahir et al., 2018). The results of system GMM reported in Table 6 confirm the findings obtained by using PCSE regression. Also, the findings are more robust and the significance level is improved.
TABLE 6 | Generalized method of movements (2-Step System GMM) regression results.
[image: Table 6]The results shown in Table 7 are obtained by an ordinary least squares (OLS) regression method with robust standard errors developed by Driscoll and Kraay, 1998. This method is robust for the data which have heteroscedasticity. Also, this method is robust against series correlation and cross-dependence. This method is reliable when the time dimension is less than the cross sections (Topcu and Gulal, 2020). These results provide further evidence for the main results of this study and confirm that the results reported in Table 5 are robust.
TABLE 7 | Driscoll–Kraay standard error regression results.
[image: Table 7]CONCLUSION
Identification of credit risk determinants is a key issue for the regulatory and monetary authorities concerned with the bank’ management and financial stability. Considering the vital importance of the credit risk, the current study analyzed the impact of financial innovation and economic growth on the credit risk of banks licensed to operate in four ASEAN countries, namely, Indonesia, Malaysia, the Philippines, and Thailand. The outcome of the panel-corrected standard error (PCSE) approach indicated that financial innovation and economic growth are significant determinants of the credit risk. Besides, size is also proved to be favorable for the management of the credit risk in ASEAN banks.
Financial innovation has made the banking system easier in economic activities. It lowers transaction costs for the financial system by providing better financial services and accelerates the process of capital accumulation by encouraging the propensity to save in society, which ultimately drives economic progress. When formulating financial policy, policy-makers should pay great attention to the fact that financial innovations in the financial system can be adopted and positively impact the economy. The monetary authorities of ASEAN nations should encourage financial innovation by increasing money supply as financial innovation is proven to be suitable for the credit risk of the ASEAN banks. Accelerated economic growth, which is also accompanied by strong credit growth, is encouraging banks to take an undue risk. Because banks see high economic growth as a sign of positive market conditions in the future, so if future market conditions remain positive, banks will perform better, and their distressed assets may decline. The results of this study also show that economic growth lowers the credit risk. As positive economic growth makes banks more optimistic, banks become more vulnerable to the credit risk. The governments needs to develop regulations that can prevent banks from taking excessive risk.
In terms of ASEAN bank’s management, notwithstanding maintaining a healthy level of size, it is recommended that they should keep track of economic growth before taking any bank-specific decision. Large banks can diversify their risk, and the credit risk decreases with the size of the bank. Bank diversification takes several forms, most of which are generally related to the asset size. Compared to small institutions, large banks have access to a wider variety of borrowers and a base for brokerage. Large banks deal with a wider geographic area. Likewise, the portfolio of large banks is more diversified due to a wider mix of customers from different industries. Furthermore, they are equipped in terms of people with more specialized experience. Large banks are generally more active than smaller institutions in the secondary credit market. In addition, large banks generally have more sophisticated risk management systems than smaller banks. Our analysis has several interesting policy implications. The first concerns the security and soundness of the banking system. While the bank size is positively related to diversification, this relationship occurs because large banks have a lower company-specific risk and large institutions have a higher systematic risk. Demsetz and Strahan (1997) considered this somewhat worrying from the perspective of the security and soundness of the banking system. Business-specific risk mitigation is certainly an advantage, but its benefit is primarily realized by individual institutions.
Inflation is directly linked to the price stability in any country, which drives down the capacity of the borrowers to pay back their interest and principal amounts of loan. Inflation shows the monetary policy that is being adopted by the country. In a policy where price stability is low and lending rates are increasing, the borrowers may not be able to meet their debt obligations. Given that, inflation, in general, should increase the NPLs. High inflation increases the interest rates and decreases the repayment capacity of individuals and institutions. On the other side, inflation may also have a negative relationship with the NPLs because of a decrease in the real value of outstanding debts and unemployment. However, the results of this study do not support either of these hypotheses and are statistically insignificant. These results are consistent with the past studies such as the findings of Koju et al. (2019)Lee et al. (2019) and Tanasković and Jandrić (2015). Regarding limitation of current research, it was limited to four ASEAN countries due to data availability issues. Such limitation was also faced by the study by Leon (2020).
In addition, the data period of this study was limited to 2011 to 2018 due to data availability issues. In terms of future recommendations, the current research model can be extended to other geographical regions such as South Asia and Gulf countries.
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TABLE I | Autocorrelation test results for selected variables.
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