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This research examined the impact of Basel III capital regulation (BCR) on credit risk (CR) and profitability (P) in Lebanese banks based on 4 modules. Modules 1 and 2 are quantitative, they study the effect of BCR on CR and P respectively. Module 3 is qualitative, It investigated the trade-off between banking risk and profitability under Basel III capital regulation. Module 4 studied the interaction effect of GDP growth on the relationship between BCR, CR, and P. Modules 1 and 2 are constructed using a sample of 25 commercial banks in Lebanon over the period 2012-2017. BCR is measured using the capital adequacy ratio (CAR) and the common equity tier one ratio (CET1 ratio). CR is measured using net provision for credit losses /total assets. P is measured using two ratios: ROAA and ROAE. To analyze data, we constructed a hybrid model based on 3 statistical approaches. First, we modeled the dual impact of BCR on CR and P using probabilistic inference in the framework of Bayesian Belief Network formalism (BBN). Second, to highlight more about the correlation between BCR, CR, and P we used Spearman correlation test as a nonparametric approach. Third, to study the simultaneous effect of CAR and CET1 ratio on CR and P we applied multivariate regression analysis. Module 3 is constructed using a sample of 30 commercial banks in Lebanon. We used semi-structured interviews with the chief risk officer (CRO). To examine the impact of Basel III capital regulation on risk and profitability, we asked our CFO's to rate risk and profitability based on 5 scale metrics before and after the application of Basel III in Lebanon. Module 4 examined the moderation effect of GDP Growth (M) to the prior modules 1 and 2 with two scenarios: The effect of the moderator (M) on the relationship between BCR and CR. The effect of the moderator (M) on the relationship between BCR and P. Results

for module 1 showed that there is a minor effect of BCR on CR especially for the high level of CET1 ratio. Yet, further investigation with the use of the Spearman correlation test and the multivariate regression analysis yielded no effect statistically significant of BCR on CR. As for module 2, we concluded that the impact of BCR on P is only revealed between CAR and ROAA and this regression relationship is weak because only 24.3% of the changes in ROAA variance are explained by CAR. As for module 3, the results showed that after the application of Basel III accord in Lebanon, risk and profitability decreased in banks. We also noticed this effect is much greater in small and high-risk banks.

The results of the last module showed that there no moderation effect from the GDP Growth (M) on the relationship between BCR, CR, and P. Yet, the results of this thesis contradicted regulators in some areas. This allows for further studies of the correlation between Basel III and credit risk in MENA banks.
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Chapter 1: Thesis Introduction

In this chapter, we studied how banking regulation and risk techniques evolve based on regulatory economic theories and how those theories led us to our thesis problematic. First, we began exploring the reasons for the existence of banks. second, we studied the origins of banking risks then we illustrated the type of those risks. Third, we introduced theories on banking regulations and how the shift from the public interest approach to the private interest approach led us to the birth of the Basel Committee on Banking Supervision (BCBS). Finally, we presented our thesis problematic by showing first the compensation that a bank will make between risk and profitability under Basel capital regulation. Second, we showed the conflicting results of regulatory economic research on the effect of banking regulations on risk and profitability.

The Existence of Banks

In a world with complete and frictionless markets, there would be no need for financial intermediaries because investors and borrowers would be able to achieve efficient risk allocation on their own. It is necessary to modify the assumptions underlying this framework and assume the presence of some frictions to justify the existence of financial intermediaries.

In the earlier theories of banks, these frictions result from transaction costs. In contemporary theories, they arise instead of informational asymmetries.

In earlier theories of financial intermediation, such as Gurley and Shaw's (1960), the main activity of intermediaries would be the transformation of securities issued by firms (shares and bonds) into securities demanded by investors (deposits). Financial intermediaries are valuable because they provide services of divisibility and risk transformation, which borrowers cannot obtain on their own under identical conditions due to transaction costs. For example, if there are fixed costs associated with any financial transaction, borrowers will form coalitions to sell together in order to save on these costs. If there are indivisibilities in the transaction technology, a coalition of investors will be able to build a more diversified portfolio, that is, one with lower risk than the portfolio each member can build on its own. In modern theories of financial intermediation, the two most prominent explanations for the existence of intermediaries like depository institutions are the provision of liquidity and the provision of monitoring services. Banks are valuable as providers of liquidity services because they provide depositors with liquidity insurance [START_REF] Bryant | A Model of Reserves, Bank Runs, and Deposit Insurance[END_REF] and [START_REF] Diamond | Bank Runs, Deposit Insurance, and Liquidity[END_REF]. By issuing demand deposits, banks can improve on a competitive market because these deposits allow for better risk-sharing among households that face idiosyncratic shocks to their consumption needs over time. The importance of banks in this framework arises from an information asymmetry: the shock that affects a household's consumption needs is not publicly observable.

Banks are valuable as providers of monitoring services because they act as delegated monitors to investors and thus avoid the duplication of monitoring costs, [START_REF] Diamond | Financial Intermediation and Delegated Monitoring[END_REF]. As with the liquidity insurance explanation, the key to the existence of banks in this setup is also an informational problem. Firms are assumed to have more information about their investment projects than investors do. Investors can learn this information but only after incurring a monitoring cost. They may choose, however, to delegate monitoring to a bank, through which they all provide funding to the firm. By acting as delegated monitors of investors, banks save on monitoring costs and make funding available to firms at a lower cost than direct lending.

The provision of liquidity insurance explains the liability side of the bank's balance sheet and the provision of monitoring services explains the asset side of the balance sheet. None of these approaches, however, puts forward an explanation as to why it is advantageous for an intermediary to offer both of these services, as happens with the existing depository institutions. [START_REF] Diamond | Liquidity Risk, Liquidity Creation, and Financial Fragility: A Theory of Banking[END_REF] address this issue in a model where both investors and borrowers care about liquidity. The former is concerned with liquidity because they are uncertain about the time at which they may want to reduce their holdings of a financial asset, while the latter is concerned with liquidity because they are uncertain about their ability to raise added funding in the future. An intermediary that accepts deposits and extends loans is valuable in that setting because it enables depositors to have better access to their funds than they would if they invested directly in firms, and it ensures borrowers against the risk that funding will be cut off prematurely, which they would face had they borrowed from an investor.

The Origin of Risk in Banks

The justification for any regulation in banks usually stems from a market failure such as externalities, market power, or asymmetry of information between buyers and sellers. In the case of banking, there is still no consensus on whether banks need to be regulated and, if so, how they should be regulated. This partly reflects the lack of consensus on the nature of the market failure that makes free banking not optimal. Nonetheless, two justifications are often presented for regulating banks: the risk of a systemic crisis and the inability of depositors to monitor banks.

The Systemic Risk Argument

Banks' provision of liquidity services leaves them exposed to runs [START_REF] Diamond | Bank Runs, Deposit Insurance, and Liquidity[END_REF].

The reason is that a bank needs to operate with a balance sheet where the liquidation value of its assets is less than the value of liquid deposits in order to provide liquidity services. Under these circumstances, given that depositors' expectations about the value of their deposits depend on their place in line at the time of withdrawal because of the first-come, first-served rule, a run can occur without the release of adverse information about the bank's assets and even when there is perfect information about the bank's assets. For example, if depositors panic, they may try to withdraw their funds out of fear that other depositors will do so first, thus forcing an otherwise sound bank into bankruptcy.

If there were no aggregate uncertainty and if each bank's investment in the short-term asset were publicly observable then depositors could be fully insured against the liquidity risk faced by their bank if banks could lend to each other Bhattacharya and Gale (1987). However, when there is an asymmetry of information about the banks' assets, as happens when banks provide monitoring services because this requires them to hold a large portion of their assets in the form of illiquid loans, the interbank market will not generally be able to provide depositors with full liquidity insurance. A possible reason is that under these conditions, banks are afraid of a "winner's curse" (that is, of lending only to other banks that have already been rejected loans because of their poor quality) and consequently lend less than they would under homogeneous information [START_REF] Flannery | Evidence of Bank Market Discipline in Subordinated Debenture Yields: 1983-1991[END_REF].

Asymmetry of information about banks' assets makes them susceptible to an additional source of runs, the release of information on the value of those assets, Jacklin and [START_REF] Bhattacharya | Distinguishing Panics and Information-Based Bank Runs: Welfare and Policy Implications[END_REF].

A bank run that is triggered by the release of information indicating poor performance by the bank may be beneficial because it is a source of discipline. In contrast, a run triggered by depositors' panic or by the release of information when there is an asymmetry of information among depositors about bank returns will not be beneficial. In this case, the run is costly because it forces the premature liquidation of assets, thus disrupting the production process. Furthermore, it may trigger contagion runs, which may culminate in a system failure. It is this risk of a system failure that forms the basis of the classical argument proposing mechanisms to insure banks against liquidity shocks despite their interference in the free functioning of markets.

The Depositors' Representative Argument

The systemic risk argument builds on the instability that arises with banks' provision of monitoring and liquidity services, which leaves them with a balance sheet that combines a large portion of liabilities in the form of demand deposits with a large portion of assets in the form of illiquid loans. Dewatripont and Tirole (1993) propose a rationale for banking regulation. The representation hypothesis builds instead on the corporate governance problems created by the separation of ownership from management and on the inability of depositors to monitor banks.

The departing point of their argument is that banks, like most businesses, are subject to moral hazard and adverse selection problems. Therefore, it is important that investors monitor them.

Monitoring, however, is expensive and requires, among other things, access to information. Furthermore, it is wasteful when duplicated by several parties. In the case of banking, this is complicated by the fact that bank debt is mainly held by unsophisticated depositors without the necessary information to perform efficient monitoring. In addition, because most of them hold only a small deposit they have little incentive to perform any of the functions that monitoring a bank would require. This free-riding problem creates a need for a private or public representative of depositors. That need can be met by a regulation that mimics the control and monitoring that depositors would exert if they had the appropriate information, were sophisticated, and fully coordinated.

In sum, the research reviewed in this section shows that banks provide superior intertemporal risk sharing when they fund themselves with demand deposits. Under these conditions, however, bank runs and panics may develop as an equilibrium phenomenon. Because these are costly, several mechanisms have been proposed to rule them out. These mechanisms, however, are themselves costly. For example, government deposit insurance can provide depositors full insurance but is a source of moral hazard. These problems are usually presented as one of the reasons for regulating banks. Another common rationale for banking regulation builds on the problems that the separation of ownership from management raises for corporate governance.

In the case of banks, these problems are compounded by the fact that depositors are not in a position to monitor management, as they are small and uninformed. Therefore, they need to be represented by a regulator.

Types of Banking Risks

It is often said that profit is a reward for risk-bearing. Nowhere is this truer than in the case of the banking industry. Banks are exposed to many different types of risks. A successful banker is one that can mitigate these risks and create significant returns for the shareholders consistently. Mitigation of risks begins by first correctly identifying the risks, why they arise and what damage can they cause. In this section, we have listed the major types of risks that are faced by every bank. They are as follows:

A-Credit Risks Credit risk is the risk that arises from the possibility of non-payment of loans by the borrowers.

Although credit risk is largely defined as the risk of not receiving payments, banks also include the risk of delayed payments within this category. Often these cash flow risks are caused by the borrower becoming insolvent. Hence, such risk can be avoided if the bank conducts a thorough check and sanctions loans only to individuals and businesses that are not likely to run out of income over the period of the loan. Credit rating agencies provide adequate information to enable the banks to make informed decisions in this regard.

The profitability of a bank is extremely sensitive to credit risks. Hence, even if credit risk rises by a small amount, the profitability of the bank can get extremely impacted. Therefore, to deal with such risks banks have come up with a wide variety of measures. For instance, banks always hold a certain amount of funds in reserves to mitigate such risks. The moment a loan is made, a certain amount of money is appropriated to the provision account. Also, banks have started utilizing tools like structured finance to mitigate such risks. Securitization helps remove the concentrated risk from the bank's books and diffuse it amongst the various investors in the capital markets. Credit derivatives like credit default swap have also come into existence to help banks survive in the event of a credit default.

Unpaid loans were, are, and will always be a byproduct of conducting the banking business.

Modern banks have realized this and are prepared to handle the situation without becoming insolvent until a catastrophic loss occurs.

B-Market Risks

Apart from making loans, banks also hold a significant portion of securities. Some of these securities are held because of the treasury operations of the bank i.e. as a means to park money for the short term. However, many securities are also held as collateral based on which banks have given loans to their customers. The business of banking is therefore intertwined with the business of capital markets.

Banks face market risks in various forms. For instance, if they are holding a large amount of equity then they are exposed to equity risk. Also, banks by definition have to hold foreign exchange exposing them to Forex risks. Similarly, banks lend against commodities like gold, silver, and real estate which exposes them to commodity risks as well.

In order to be able to mitigate such risks banks simply use hedging contracts. They use financial derivatives that are freely available for sale in any financial market. Using contracts like forwards, options, and swaps, banks can almost eliminate market risks from their balance sheet.

C-Operational Risks

Banks have to conduct massive operations to be profitable. Economies of scale work in favor of larger banks. Hence, maintaining consistent internal processes on such a large scale is an extremely difficult task.

Operational risk occurs as the result of a failed business processes in the bank's day to day activities. Examples of operational risk would include payments credited to the wrong account or executing an incorrect order while dealing in the markets. None of the departments in a bank are immune to operational risks.

Operational risks arise mainly because of hiring the wrong people or they could also occur if there is a breakdown of the information technology systems. A lapse in the internal processes being followed could also lead to catastrophic errors. For instance, Barings Bank ended up bankrupt because it failed to implement appropriate internal controls. One trader was able to bet so much in the derivatives market that the equity of Barings Bank was wiped out and the bank simply ceased to exist.

D-Moral Hazard

The recent bailout of banks by many countries has created another kind of risk called the moral hazard. This risk is not faced by the bank or its shareholders. Instead, this risk is faced by the taxpayers of the country in which banks operate. Banks have become accustomed to taking excessive risks. If their risk pays off, they get to keep the returns. However, if their risk backfires, then the losses are borne by taxpayers in the form of bailouts. This too big to fail model has caused banks to become reckless in their pursuit of profit. Although central banks are using audits to ensure that safe business practices are followed, banks nowadays indulge in risky business the moment they are not under regulatory oversight.

E-Liquidity Risks

Liquidity risk is another kind of risk that is inherent in the banking business. Liquidity risk is the risk that the bank will not be able to meet its obligations if the depositors come in to withdraw their money. This risk is inherent in the fractional reserve banking system. Therefore, in this system, only a percentage of the deposits received are held back as reserves, the rest are used to create loans. Therefore, if all the depositors of the institution came in to withdraw their money all at once, the bank would not have enough money. This situation is called a bank run. This has happened countless times over the history of modern banking.

Modern-day banks are not very concerned about liquidity risk. This is because they have the backing of the central bank. In case there is a run on a particular bank, the central bank diverts all its resources to the affected bank. Therefore, depositors can be paid back when they demand their deposits. This restores depositor's confidence in the bank's finances and the run on the bank is averted.

F-Systemic Risks

Systemic risk arises because the financial system is one intricate and connected network. Hence, the failure of one bank can cause the failure of many other banks as well. This is because banks are counterparties to each other in a lot of transactions. Hence, if one bank fails, the credit risk event for the other banks becomes a reality.

They have to write off certain assets as a result of the failure of their counterparty. This writing off often leads to the bankruptcy of other banks and an unstoppable domino seems to take over. Systemic risk is an extremely bad scenario to be in. For instance, when the subprime crisis happened in 2008, it seemed like the entire global financial system would collapse.

The very nature of the banking system, therefore, makes them prone to systemic risks. Systemic risks do not affect an individual bank rather they affect the entire system. Hence, there is very little that an individual bank can do to protect itself if such a risk materializes.

Thus, the management of banks requires a lot of skill since multiple types of risks need to be mitigated. Some of these risks can be avoided whereas for the others the best that banks can do is to minimize their damage.

Theories on Banking Regulations

In this section, we studied how the shift from the public interest theory of regulation inspired by welfare economics towards the private interest theory of regulation in the 1960s and 1970s affected banking regulations. This shift in banking regulation marked the birth of the Basel Committee on Banking Supervision (BCBS).

The Public Interest Approach to Banking Regulation

In the USA, the public interest view of regulation predominated from the 1930s and Franklin Roosevelt's New Deal until the late 1960s. During the 1930s and 1940s, academics and administrative law writers involved with the New Deal developed the idea of public interest as a rationale for administrative regulation of the economy and influenced the conception of the state's role in realizing the public interest [START_REF] Mitnick | The Political Economy of Regulation: Creating, Designing, and Removing Regulatory Forms[END_REF][START_REF] Hantke-Domas | The public interest theory of regulation: non-existence or misinterpretation[END_REF]. Amongst economists, the public interest view of regulation is strongly connected with welfare economics.

It holds that regulation provides corrective measures against various market failures, including natural monopolies and increasing returns of scale, under-provision of collective goods, and externalities. From this perspective, state regulation is considered to promote public interest and increase social welfare. Accordingly, regulatory authorities are assumed to be concerned with efficiency alone. In this view, they are immune from the pressure of private interest groups, they do not pursue any private agenda and redistributive issues are left outside the scope of regulation, as an exclusive matter for politicians. In addition, regulators are assumed to be rational and perfectly informed, so that their decisions are not affected by either informational or computational limitations. In other words, infallible, omniscient, welfare-maximizing regulatory authorities are concerned with public interest alone. This optimistic view of regulation motivated state intervention in a wide range of areas after the New Deal and World War II. Similar public interest rationales were thus used to justify state regulation in a wide array of industries, including public utilities, transportation, and energy [START_REF] Winston | Economic deregulation: days of reckoning for macroeconomists[END_REF]. In the banking sector, from the 1930s to the 1970s, regulation focusing on a mix of market structure regulations, restrictions on banking group structures, asset allocation rules, and interest rate ceilings. Issued after the Great Depression, such instruments are straightforward to justify on public interest grounds, as they are intended to deal with various kinds of market failures. Thus not only do they provide a safeguard against the occurrence and severity of the negative externalities arising from major banking crises, they also aim to protect investors and consumers and provide the socially optimal amount of collective goods, including macroeconomic stability and sound banking system. By reducing the risk-taking propensity of banks, they also strengthen their robustness and thereby dramatically reduce the probability of failure associated with excessive risk-taking. In addition, such statutory measures are also intended to solve market inefficiencies and welfare losses arising from imperfect competition in the banking industry. From this viewpoint, regulatory authorities are the agents capable of rectifying market failures and restoring the market to a competitive equilibrium or a secondbest solution. This view of the government as an agent with the right incentives, capacities, and information to directly oversee and regulate banks was predominant in the USA and other countries.

The Critiques on The Public Interest Approach

These rules and regulations operated until the 1970s. However, in the late 1960s, a critique of the public interest theory of regulation started to develop, pointing out the poor economic performance of most regulated markets and the difficulty in understanding some regulation from a welfare-maximizing point of view.

The critique left no field of state regulation unscathed. However, criticism was especially sharp in the banking sector, asserting that the regulations affecting the structure of the banking industry and the conduct of banks prevented financial intermediaries from functioning at their full capacity, thereby generating inefficiencies and welfare losses. Thus, as early as in the mid-1960s, some authors called for alternative regulation, pointing out that 'many of the controls imposed on banking fail to achieve their purposes, impose costs that appear to exceed the benefits or create the problem that they are said to eliminate. It would seem desirable, therefore, to eliminate many of the existing controls and to replace them with a new set of institutional arrangements' (Meltzer, 1967, p 499). There was also much academic debate about the alleged weaknesses of the Glass-Steagall model and support for the alternative 'universal banking model'. At the same time, regulations were accused of hindering competition and guaranteeing artificially high profitability for the banks. According to this view, entry restrictions protect banks from the competition, portfolio restrictions hinder diversification, deposit insurance systems exacerbate moral hazard problems and geographic restrictions prevent expansion within a country or across national borders. Eventually, at the end of the 1960s, a consensus seemed to emerge that the public interest approach to regulation fails to take into account the negative effects of most regulatory provisions in the banking industry. Challenging the public interest theory of regulation in the banking industry was part of a larger movement that helped make deregulation a respectable idea [START_REF] Joskow | Regulation in theory and practice: an overview[END_REF][START_REF] Hägg | Theories on the economics of regulation: a survey of the literature from a European perspective[END_REF][START_REF] Mcgarity | The expanded debate over the future of the regulatory state[END_REF].

The development of statistical techniques and powerful computers then provided researchers with the capacity to systematically test the impact of regulatory policies on various industries. This enabled them to highlight the poor performance of regulated markets compared with what might have been expected [START_REF] Noll | Regulation after Reagan[END_REF]. Thus, Stigler and Friedland's pioneering study on the regulation of electricity rates revealed that rates were not lower in states where they were regulated and conclude that regulation may therefore not always pursue the best interests of consumers [START_REF] Stigler | What can regulators regulate? The case of electricity[END_REF]. Several subsequent works also produced studies demonstrating the benefits of deregulation. For instance, [START_REF] Averch | The behavior of the firm under regulatory constraint[END_REF] demonstrated that cost-of-service regulation leads to the distortion of input choices and overcapitalization, whilst [START_REF] Meyer | The Economics of Competition in the Transportation Industries[END_REF] and [START_REF] Caves | Air Transport and its Regulators: An Industry Study[END_REF] found that regulation creates rather than eliminates inefficiencies. In the field of banking regulations, 'analysis and the recent accumulation of evidence on bank behavior both suggest that present controls on entry, branching, and merger have costs that exceed their benefits' [START_REF] Meltzer | Major issues in the regulation of financial institutions[END_REF], p 500).

The Private Interest Approach to Banking Regulation

At the end of the 1960s and the beginning of the 1970s, the critique of regulation was taken over by scholars theorizing about a new theory of regulation. Their standpoint, known as the private interest view of regulation, was much more pessimistic about the positive effects of regulatory intervention than the public interest approach. They focussed on both the inefficiencies and distributional effects that stem from state regulation, such as the effect of the influence and pressure exerted by special interest groups on regulatory authorities. The idea was to identify those groups that benefit from regulation, at the expense of other groups, such as consumers or foreign producers.

A fundamental assumption of this approach is that regulatory authorities are no longer expected to maximize social welfare but are rather self-interested. Most regulation in the banking industry is thought to serve the private interests of banks and to organize the distribution of rents between them [START_REF] Benston | Regulating Financial Markets: A Critique and Some Proposals[END_REF][START_REF] Mahoney | The political economy of the Securities Act of 1933[END_REF][START_REF] Peltzman | The economic theory of regulation after a decade of deregulation[END_REF], p 33 et seq.). As the financial sector is especially well funded and well organized, it appears powerful enough to influence regulation [START_REF] Barkow | Explaining and curbing capture[END_REF][START_REF] Caprio | Regulatory capture: Why it occurs, how to minimize it[END_REF]. Thus, most regulation in the USA-including the regulation of deposit rates, state restrictions on branching, and the regulation of bank entry was initially enacted in the wake of the widespread bank failures of the 1930s. Following the special interest group theory, several historical studies re-interpret existing regulations.

In the same manner, the proximity between bankers and regulators is also pointed out by historians, who emphasize 'how close banking and the government had become by the Great Depression' (Schweikart, 1991, p 641) and how some bankers were able to conduct their business without being affected by most banking regulations [START_REF] Carosso | The Morgans: Private International Bankers, 1854-1913[END_REF][START_REF] Chernow | The House of Morgan: An American Banking Dynasty and the Rise of Modern Finance[END_REF]. Also consistent with the capture literature, other works establish the relevance of a 'Stiglerian view on banking supervision' and the role of the private interest of the financial industry, under the form of a preference for a lax and low-cost supervisory system, as a major driving force influencing regulation towards more laxity [START_REF] Heinemann | A Stiglerian view on banking supervision[END_REF]).

The Birth of The Basel Committee on Banking Supervision (BCBS).

The collapse of a German bank, Bankhaus Herstatt, in June 1974 heralded the end of the period of banking stability that had begun in the 1930s and raised the question of whether the international banking system was safe and secure, just at a time when its role had become essential for recycling petrodollars and thus avoiding a global recession. The fact that this bank failure occurred in an international financial context characterized by a growing gap between the domestic nature of banking regulations and the internationalization of banking activities was one of the main factors prompting calls for new regulation and leading to the establishment of the Basel Committee on Banking Supervision (BCBS) (Goodhart, 2011). Indeed, total deregulation of the banking industry appeared to be impossible, since the system became more fragile as deregulation progressed. In response to widespread concern about the general decline in commercial banks' capital ratios, the issue of bank capital adequacy moved into the policy arena in 1979-1980. With the higher levels of interest rates and volatility in a global context of recession undermining the robustness of banking systems everywhere, the BCBS accelerated its work on capital adequacy, eventually leading to the 1988 Basel Agreement on Capital Adequacy, known as Basel I. From the 1980s on, capital requirement thus became the cornerstone of banking regulation.

Hence, the new regulatory modes and instruments associated with the re-regulation of the banking sector, including self-regulation and micro-prudential rules, raised new risks and problems. With the 2007-2009 financial crisis, they were criticized and called into question, whilst the need for macro-prudential regulation more consistent with the public interest approach to regulation came to the forefront.

Evolution of Basel Accord (Basel I, Basel II, and Basel III)

Since the publication of the Basel Accord in 1988 (Basel I) by the Basel Committee on Banking Supervision (BCBS), the minimum regulatory capital has been formulated as a capital ratio, computed as regulatory capital to risk-weighted assets (RWA). The first Accord considered the credit risk, but it was later modified to also include market risks. The Basel Accord provided the first homogeneous framework on capital regulation at an international level and was a response to the growing internationalization in the industry and the different level of capitalization of international banks. Empirical evidence shows that the risk-weighted capital ratios increased after the release of the Accord (Wall and Peterson, 1996), although it is not clear whether banks met the new capital regulation by increasing capital (both Tier 1 and Tier 2) and/or decreasing risk and therefore by shrinking their assets [START_REF] Jackson | Capital requirements and bank behavior: The impact of the Basle Accord[END_REF].

Basel I had some weaknesses, which became clear after its implementation. For instance, the regulatory framework enabled banks to implement regulatory arbitrage when choosing which asset class to hold. The risk weights were defined according to the type of borrower or issuer of security (government, corporate, etc) and did not reflect the actual riskiness of the counterpart, nor the risk measures used by investors on the markets. The static approach on the risk weights induced banks to switch from private loans to government lending as this was classified as less risky by the regulators and therefore required a lower amount of regulatory capital. According to [START_REF] Haubrich | Capital requirements and shifts in commercial banks portfolios[END_REF], risk-based capital regulation in Basel I was one of the main determinants of this shift, which was especially strong for weakly capitalized small banks that had few opportunities to increase capital and therefore had to decrease risk, by modifying the composition of their portfolio. [START_REF] Diamond | A theory of bank capital[END_REF] document how Basel capital ratios might have contributed to the creation of a credit crunch in the United States in a period when the demand for loans was already decreasing due to the economic cycle.

Given the limits and weaknesses of capital regulation as designed in Basel I, together with the evolution of the financial system and the increased complexity of banking activities, a second version of the Accord was published in 2004, after a long consultation period.

Basel II did not modify the definition of capital introduced in the previous Accord and did not increase the minimum capital ratio (still at 8%, as shown). However, it did present a more complex structure, partly caused by the criticisms expressed by the industry on the first Accord.

In the design of the new framework, regulators allowed an excessive involvement of banks in the design of the Second Accord that arguably resulted in the 'capture' of the regulator by the banking system [START_REF] Dewatripont | Balancing the banks. Global lessons from the financial crisis[END_REF]. Another issue is related to the implementation of rules in various countries. As underlined by [START_REF] Barth | Bank regulations are changing: For better or worse?[END_REF], the implementation was not homogeneous and this limited the effectiveness of Basel II. The key innovation in Basel II related to the computation of risk-weighted assets, which now included credit, market, and operational risk. Also, Basel II allowed banks to choose the approach to estimate their risk exposure: a standardized approach, where all the parameters are set by the authorities, and an Internal Rating Based (IRB) approach, where the parameters used in risk exposure computation are developed by the bank, in part (IRB foundation) or fully (IRB advanced). The banks using the IRB approach generally experienced a decrease in the amount of capital they had to hold, in comparison to those banks that adopted the standard approach (Tarullo, 2008). This represented an enormous incentive to apply the IRB approach, especially for large banks (Hakenes and Schnabel, 2011) However, small banks were more likely to apply the standard approach due to the high costs of developing an internal model. Also, the underlying methodology (value at risk) has been criticized because of the strong assumptions involved in the modeling and evaluation of risks. [START_REF] Kretzschmar | Integrated model of capital adequacy -Why banks are undercapitalized[END_REF] argue that the methodology used to integrate risks presented several weaknesses and the models were not able to integrate efficiently, in one measure, the overall exposure to the different types of risks. This caused banks to hold a level of capital which was not sufficient to guarantee their soundness.

The Procyclicality of capital requirements represented another shortcoming of Basel II. If the models used to compute capital requirements become more risk-sensitive, the level of capital needed to satisfy these requirements grows as the economic cycle deteriorates [START_REF] Bongaerts | Private equity and regulatory capital[END_REF][START_REF] Jokipii | The cyclical behavior of European bank capital buffers[END_REF]. For this reason, banks facing an increase in capital requirements, due to an increase in the riskiness of their portfolio, might decide to reduce their exposure, instead of increasing their capital base, as the latter might be more difficult to achieve.

Raising new capital in unstable conditions could be challenging in the financial markets due to increased uncertainty and the ensuing high cost of recapitalization. The consequent need to reduce risk exposure might lead to a credit crunch in the real sector, with consumers and firms facing more difficulties in obtaining loans. The cyclicality of capital requirements and the reduction of lending made to preserve the capital ratio can be even more severe when banks use internal methods [START_REF] Behn | Pro-cyclical capital regulation and lending[END_REF]. To compensate for the cyclicality of capital ratios and soften the impact of economic conditions on banks' behavior, Spain introduced a countercyclical capital buffer in 2000 (later modified in 2005 and 2008) that succeeded in reducing the effects of economic boom and economic distress on capital ratios and lending decisions [START_REF] Jiménez | Macroprudential policy, countercyclical bank capital buffers, and credit supply: Evidence from the Spanish dynamic provisioning experiments[END_REF].

The latest financial crisis prompted a further revision of the framework on capital regulation, as well as the rethinking of the supervisory activity exercised by the authorities. After a consultation period, Basel III was published by the Basel Committee in 2011 (BCBS, 2011) to strengthen the banking and financial sector, tackle some of the weaknesses of Basel II. It introduced a stricter definition of capital and a revision of the methodologies used to compute capital ratios. Also, the new regulation introduces a series of measures to deal with liquidity risk, control banks' growth, impose higher requirements on systemically important financial institutions (SIFI), and the creation of capital buffers to face periods of economic stress.

The Basel Committee itself recognized that the definition of capital was not harmonized and that transparency was very poor; 'raising the quality, consistency, and transparency of the capital base' (BCBS, 2009, p. 8) became an explicit goal of the Basel Committee in the reform of the regulatory framework. Basel III strengthens the quality and level of capital, by admitting only the highest quality instruments in the core Tier 1, revising the components of Tier 1 and Tier 2, and eliminating Tier 3 from the regulatory capital within 10 years. The capital ratio is now expressed not only by a single percentage to hold, but the components constituting the total capital ratio have to meet certain criteria. By 2019, the highest quality components of capital should represent at least 6% of RWA, of which at least 4.5% of RWA should be held as common equity. Although the minimum capital ratio remains at 8%, a capital conservation buffer of 2.5% has been introduced to encourage banks to build-up capital buffers during normal times. Banks not holding the full conservation buffer will suffer limitations in the distribution of dividends or payments to managers. A leverage ratio has also been added, to limit the growth and exposure of banks to risks, while the procyclicality of RWA has been tackled with a specific capital buffer (from 0% to 2.5%). ., as also underlined by [START_REF] Behn | Pro-cyclical capital regulation and lending[END_REF], the effectiveness of this measure relies on the capability of the authorities to correctly anticipate economic conditions and evaluate the likelihood of future distress.

The new regulatory framework has tried to consider other aspects of banking activities which can contribute to a more stable and safer financial system. Among these, liquidity risk has received much attention, since it is a key risk characterizing banking activity and can be of considerable concern during crises. A Liquidity Coverage Ratio (LCR) and a Net Stable Funding Ratio (NSFR) have been introduced and will be implemented from 2015 and 2018, respectively (BCBS, 2013). The LCR measures a bank's ability to face any liquidity stress in 30 days by holding a stock of high-quality liquid assets, while the NSFR aims at ensuring that banks have a sustainable maturity structure of assets and liabilities over a longer time horizon. Furthermore, the new regulation considers the role of large and interconnected Institutions, setting the basis for regulation of SIFIs, imposing stricter capital requirements for the global and domestic SIFIs, and taking a macroprudential perspective in relation to too-big-to-fail and too interconnected-to-fail banks. The size of banks has been growing in the last decades and this has created concerns for the authorities, facing larger banks with low capital ratios and less stable funding sources [START_REF] Laeven | Bank size and systemic risk[END_REF]. During the most recent crisis, several episodes of bailout, re-capitalization, and nationalization had to be implemented by governments to preserve market stability, especially in the case of cross-border institutions. While most of the measures were taken at a national level, authorities in Belgium, the Netherlands, and Luxembourg cooperated to nationalize both Fortis and Dexia [START_REF] Gualandri | Financial crisis and the new dimension of liquidity risk: Rethinking prudential regulation and supervision[END_REF]Petrovic and Tutsch, 2009).

Basel III 2017 Reforms

The Committee's Basel III reforms complement the initial phase of the Basel III reforms announced in 2010. The 2017 reforms seek to restore credibility in the calculation of riskweighted assets (RWAs) and improve the comparability of banks' capital ratios. RWAs are an estimate of risk that determines the minimum level of regulatory capital a bank must maintain to deal with unexpected losses. A prudent and credible calculation of RWAs is an integral element of the risk-based capital framework.

The 2017 reforms address weaknesses that were revealed by the global financial crisis:

➢ The credibility of the framework: A range of studies found an unacceptably wide variation in RWAs across banks that cannot be explained solely by differences in the riskiness of banks' portfolios. The unwarranted variation makes it difficult to compare capital ratios across banks and undermines confidence in capital ratios. The reforms will address this to help restore the credibility of the risk-based capital framework.

➢ Internal models: Internal models should allow for more accurate risk measurement than the standardized approaches developed by supervisors. However, incentives exist to minimize risk weights when internal models are used to set minimum capital requirements. Also, certain types of assets, such as low-default exposures, cannot be modeled reliably or robustly. The reforms introduce constraints on the estimates banks make when they use their internal models for regulatory capital purposes, and, in some cases, remove the use of internal models.

Regulatory Capital

Banks fund their investments with capital and debt, such as customer deposits. Capital can absorb losses in a way that reduces the likelihood of a bank failing and the impact if it does.

Regulatory capital consists of:

➢ Common Equity Tier 1common shares, retained earnings, and other reserves ➢ Additional Tier 1capital instruments with no fixed maturity.

➢ Tier 2subordinated debt and general loan-loss reserves.

Figure 1 showed the formulas and the explanation of the notion Risk-Based Capital Ratio. To work out how much capital banks should maintain to guard against unexpected losses, the value of the asset (ie the exposure) is multiplied by the relevant risk weight. Banks need less capital to cover exposures to safer assets and more capital to cover riskier exposures.

Credit Risk

Credit risk, the risk of loss due to a borrower being unable to repay a debt in full or in part, accounts for the bulk of most banks' risk-taking activities and regulatory capital requirements.

There are two broad approaches to calculating RWAs for credit risk: the standardized approach and the internal ratings-based approach.

Most banks around the world use the standardized approach (SA) for credit risk. Under this approach, supervisors set the risk weights that banks apply to their exposures to determine RWAs. This means that banks do not use their internal models to calculate risk-weighted assets.

The main changes to the SA for credit risk will: ➢ Enhance risk sensitivity while keeping the SA for credit risk sufficiently simple and provide a more detailed risk-weighting approach instead of a flat risk weight, particularly for residential and commercial real estate.

➢ Reduce reliance on external credit ratings and require banks to conduct sufficient due diligence when using external ratings.

The internal ratings-based (IRB) approach for credit risk allows banks, under certain conditions, to use their internal models to estimate credit risk, and therefore RWAs. The 2017 reforms introduced some constraints to banks' estimates of risk parameters. There are two main IRB approaches: Foundation IRB (F-IRB) and Advanced IRB (A-IRB).

Operational risk

The financial crisis highlighted weaknesses in calculating capital requirements for operational risk, or the risk of loss due to inadequate or failed internal processes, people, and systems or from external events. The capital requirements were not enough to cover the losses incurred by some banks. And the sources of such losses including those related to fines for misconduct or poor systems and controls are also hard to predict using internal models.

Banks Have Plenty of Time to Prepare

The implementation date and available phase-in arrangements for the output floor will help ensure a reasonable and orderly transition to the new standards. Source: https://www.bis.org/bcbs/publ/d424_inbrief.pdf 1.7 Thesis Problematic Since June 1992, all banks must respect the Basel capital ratio at a minimum of 8%. This ratio is part of a set of coefficients regulatory (liquidity and risk) whose respect is supposed to ensure the stability of the banking system in reducing the risk of bank run. At the same time, the supervisory authorities have expressed their desire to see banks adopt a true "global" balance sheet management and pricing policy which compensates for the risks taken. All these measures are supposed to reduce the "systemic" risk which weighs on the means of payment system and financial intermediation.

Paradoxically, the capital asset pricing model (CAPM) of William Sharpe (1964) and John Lintner (1965) tells us that when Banks wanted to increase common equity in their portfolios, they needed money from investors. On the other hand, investors expect to be rewarded more for investing in Common Equity in banks. They expect to be rewarded for the greater risk they bear through some combination of dividends and capital appreciation which will generate more pressure for banks in terms of risk and profitability. This compensation between risk and profitability under Basel capital regulation is the central point of our thesis. Also, if we look a little more at the results of regulatory economic research, we realize that this type of intervention may not be as effective as the intention of regulators and it has conflicting results about the impact of banking regulation on risk and profitability. Common equity is the first category of bank capital available to absorb losses; the greater this cushion, the more losses a bank can withstand while remaining financially viable. For this reason, common equity is also the most expensive form of bank capital, as investors expect to be rewarded for the greater risk they bear through some combination of dividends and capital appreciation. The cost of investing in common equity also known as the cost of equity in banks is estimated using the single-factor capital asset pricing model (CAPM), where expected stock returns are a function of risk-free rates and a bank-specific risk premium.

Prior Studies of Bank Cost of Equity

Even though banks must hold capital for regulatory purposes, only a few studies provide estimates of the cost of equity for financial institutions, particularly for banks outside the United States. Most corporate finance studies exclude banks, arguing that the role of leverage, taxes, and other factors is different in this highly regulated sector.

Zimmer and McCauley (1991) estimate the cost of equity for 34 international banks from six countries over the period 1984-90. They proxy the cost of equity using the bank-level return on equity (ROE). This measure takes the ratio of banks' reported earnings to market capitalization, with earnings adjusted for inflation and accounting distortions. The authors recognize that although a backward-looking accounting measure may not be optimal for measuring the cost of equity, it has the advantage of being observable. Their results show that the ROE was highest for banks in the United States, Canada, and the United Kingdom and significantly lower in The capital asset pricing model (CAPM) of William Sharpe (1964) and John Lintner (1965) marks the birth of asset pricing theory (resulting in a Nobel Prize for Sharpe in 1990). Four decades later, the CAPM is still widely used in applications, such as estimating the cost of equity for firms, banks, and evaluating the performance of managed portfolios. CAPM is a mathematically simple estimate of the cost of equity. It states that investors require additional returns (risk premium) over a risk-free rate proportional to market risk. It is the required return demanded by investors in a risky asset.

The cost of equity, Ke, is given by the following formula:

Ke = Risk free rate + (Beta * Equity Market Premium)

Where:

• Equity Market Premium (EMP) is the excess of the expected return on a market portfolio as compared to the risk-free rate.

• Beta (β) measures the level of risk of an asset relative to the risk of the overall market. If a stock is less risky than the market average, its β will be less than 1. If a stock is riskier than the market average, β will be greater than 1.

• The firm-specific premium is the product of two components: the CAPM beta and the equity market risk premium

• The risk-free rate of return is the theoretical rate of return of an investment with zero risks.

There are several methods to compute the risk-free rate. the most common is one is considered to equal to the interest paid on a 3-month government Treasury bill. 1.7.1.3 The trade-off between risk and profitability under CAPM According to the CAPM, the expected return demanded by investors should compensate them for the additional risk incurred from adding given security to a diversified equity portfolio. The model implies that investors require a firm-specific premium for holding a company's stock, where this premium is related to how much the security changes the risk of the overall equity portfolio. The firm's cost of equity is then the sum of this firm-specific premium plus the return on a risk-free asset.

The firm-specific premium is the product of two components: the CAPM beta and the equity market risk premium. The former provides a measure of the sensitivity of a stock's returns to market risk. Specifically, it measures the covariance of bank stock returns and market returns, scaled by the variance of market returns.

Ke = Risk free rate + (Beta * Equity Market Premium)

In practice (Risk-Free rate) and (Equity Market Premium) changes are minuscule. The only variable that has a dramatic effect on the cost of equity is Beta.

The beta (β) of an investment security is a measurement of its volatility of returns relative to the entire market. It is used as a measure of risk and is an integral part of the Capital Asset Pricing Model (CAPM). A company with a higher beta has greater risk and also greater expected returns.

The beta coefficient can be interpreted as follows: β =1 exactly as volatile as the market β >1 more volatile than the market β <1>0 less volatile than the market β =0 uncorrelated to the market β <0 negatively correlated to the market These notions are implemented in the banking sector as follows:

Basel capital regulation forced banks to increased their common equity in a strict timeline.

Banks needed investors to increase common equity in their portfolios

Investors required an additional return to compensate for their investment especially when the Beta stock of a bank is volatile Finally, this procedure of increasing common equity may generate more pressure for the banks in terms of risk and profitability.

Based on this systematic analysis, we studied Basel capital regulation according to 3 propositions which will be the three pillars of our thesis:

1-What is the effect of Basel capital regulation on banking risk? 2-What is the effect of Basel capital regulation on Banking profitability? 3-What is the tradeoff that a bank will make between risk and profitability under Basel regulation?

The Paradox of The Regulatory Economic Research

The question of how banking regulation affects bank risk and profitability is still far from being resolved. We find that there are conflicting results in the literature concerning the effect of banking regulation on risk and profitability in the banking sector. A subset of literature was selected based on its relevance to the following thematic approaches: A-Banking Regulation and Risk. B-Banking Regulation and Profitability.

C-The Trade-Off Between Risk and Profitability.

A-Banking Regulation and Risk

The question of how Banking regulation affects risk is still far from being resolved. This review of the literature addresses the following:

-The association of higher capital adequacy ratios with lower bank risk -The association of higher capital adequacy ratios with higher bank risk To begin with, Bitar, Saad, and Benlemlih (2016) concluded that compliance with the Basel capital requirements enhances bank protection against risk, and improves efficiency. They used a sample of 168 banks in 17 Middle Eastern and North African countries dating back to 1999 till 2013. Furthermore, Hoque, Andriosopoulos, Andriosopoulos, and Douady (2015) used the 2008 World Bank survey on bank regulation data to examine whether lenient regulations were responsible for excessive risk-taking by the banks. Their results showed that the greater the capital was the lower the bank risk will be. Their study was conducted during the financial crisis of 2008. Their results, also, showed that greater official supervision leads to higher systematic risk in banks during the crisis. Moreover, Klomp and de Haan (2012) examined the effects of capital regulation on banking risk using data for more than 200 banks from 21 OECD countries for the period between 2002 and 2008. Based on quantile regressions analysis, they discovered that banking regulation and supervision affects the risks of high-risk banks. They also, found that most measures for bank regulation and supervision do not have a significant effect on lowrisk banks.

Yet, Bitar, Pukthuanthong, and Walker (2018) asserted that Basel III risk-based capital ratio failed to decrease bank risk using a sample of 1992 banks from 39 OECD countries during the 1999 and 2013 period. Also, Bougatef and Mgadmi (2016) illustrated that prudential regulations fail in reducing banks' risk-taking incentives and in increasing capital using a panel of 24 banks operating in the MENA region starting with the period of 2004 till 2012. They, also, found a strong negative relationship between bank size and risk suggesting that large banks have more experience in managing their risk levels through diversification.

B-Capital Regulation and Profitability

The question of how banking regulation affects profitability is still far from being resolved. we develop 2 hypotheses to simplify and clarify these associations:

-Higher capital adequacy ratios are associated with higher profitability -Higher capital adequacy ratios are associated with lower profitability.

We begin with the first hypothesis. Bitar, Saad, and Benlemlih (2016) concluded that compliance with the Basel capital requirements enhances bank protection against risk, and improves profitability and efficiency using a sample of 168 banks in 17 Middle Eastern and North African countries from 1999-2013 period.

Lee and Hsieh (2013) studied the impacts of bank capital on profitability and risk using the generalized method of moments technique for dynamic panels for 42 Asian countries over the period 1994 to 2008. They found that in low-income countries bank capital has a positive effect on profitability.

Tan and Floros (2013) studied the impacts of bank capital and risk on profitability using data of 101 Chinese banks over the period 2003-2009. They found that the relationship between bank capital, risk, and profitability is significantly positive.

Finally, Awdeh, Moussawi, and Machrouh (2011) examined the impact of capital requirements on bank risk-taking and profitability using two simultaneous equations model in a sample of 41 Lebanese commercial banks between 1996 and 2008. The results showed that there is a positive correlation between bank profitability and an increase in capital.

Yet, Goddard, Liu, Molyneux, and Wilson (2009) informed that Average profitability is higher for banks that are efficient and diversified, but lower for those that are more highly capitalized.

Using a sample of eight European Union member countries, between 1992 and 2007. [START_REF] Pasiouras | Estimating the technical and scale efficiency of Greek commercial banks: The impact of credit risk, off-balance-sheet activities, and international operations[END_REF] illustrated that banks that are highly capitalized do not have necessary a better profit efficiency except if they are international banks and have expanded their operations abroad using data envelopment analysis (DEA) on a sample of Greek commercial banking industry over the period 2000-2004.

Finally, Altunbas, Carbo, Gardener, and Molyneux (2007) studied the relationship between capital, risk, and profit efficiency for a large sample of European banks between 1992 and 2000.

Empirical evidence shows that there are major differences in the relationships between capital, risk, and efficiency for commercial and savings banks. In the case of co-operative banks, we do find that capital levels are inversely related to risks and we find that efficient banks hold lower levels of capital.

C-The Trade-Off Between Risk and Profitability

The trade-off between stability and efficiency of financial intermediation particularly interests financial regulators around the globe. For this reason, a report from the Central Bank Governance Group (2009) demonstrated that financial stability is not an absolute objective per se and that policymakers must consider its trade-off with allocative and dynamic efficiency of financial intermediation. [START_REF] Lee | Does financial regulation affect the profit efficiency and risk of banks? Evidence from China's commercial banks[END_REF] confirmed that there is a tradeoff relationship between profitability and risk. They, also, found that while regulators tend to decrease risks in banks, they unintentionally decrease profitability. The relationship between capital, risk, and efficiency for a large sample of European banks between 1992 and 2000 was also examined by Altunbas, Carbo, Gardener, and Molyneux (2007). They, furthermore, noted that inefficient European banks seem to hold more capital and undertake less risk.

. Chapter 2: Thesis Literature Review

In chapter 1 we presented banking regulation theories and the evolution of the Basel accord from Basel I to Basel III. Also, we studied the interrelationship between Basel capital regulation, risk, and profitability which led us to our research problematic.

In this chapter, we studied the effect of Basel regulation on risk and profitability based on the analysis of the literature review. First, we classified our literature in a chronological timeline based on the publication of the 3 Basel accords. second, we combined the chronological analysis in 2 sections: -The effect of banking regulation on risk. -The effect of banking regulation on profitability.

The Effect of Banking Regulation on Risk

The first Basel accord, known as Basel I, issued in 1988, has induced the investigation of the impact of prudential capital regulation on banks' behavior. Nevertheless, the theoretical and empirical literature has led to controversial results. [START_REF] Shrieves | The relationship between risk and capital in commercial banks[END_REF] investigate the relationship between capital and risk partial adjustments using a sample of U.S. commercial banks over the period 1984-1986. The three main variables employed to explain the relationship between bank capital and risk-taking behavior were the risk that is apprehended by the bank's assets weighted according to risk levels divided by the total banking assets (RWA), the capital, which is defined as the ratio of equity capital reported to total assets, and the quality of loans, which is approximated by the amount of non-performing loans. The estimates given by 3SLS techniques have shown the existence of a positive relationship between the changes in risk and capital suggesting that undercapitalized banks will increase their capital in response to additional risk exposure. This finding is mainly explained by the hypothesis of managerial risk aversion and bankruptcy cost. [START_REF] Shrieves | The relationship between risk and capital in commercial banks[END_REF] demonstrate that banks are unable to instantly adjust their capital and risk levels. They conclude that observed changes in both capital and risk have endogenous (discretionary) and exogenous components.

Jacques and Nigro (1997) examine the impact of risk-based capital standards on changes in bank capital and portfolio risk. Capitalization is measured by the ratio of total equity (Tier 1 + Tier 2) to total risk-weighted assets (RWA); the risk level is measured by the RWA. Building on the techniques of 3SLS, they find that that the regulatory capital has a significant positive effect on capital ratios and a negative effect on portfolio risk of banks, which already met the new risk-based standards. Also, they find significant negative coordination between changes in capital and risk during the first year of the risk-based standards. They consider this result as expected because an undercapitalized bank can meet the risk-based requirement by raising capital, reducing portfolio risk, or both, while a bank with a ratio above the risk-based minimum may decrease capital or increase risk. By contrast, the risk has a negative but insignificant coefficient in the equation of capitalization.

Aggarwal and Jacques ( 2001) estimate a 3SLS model to examine the impact of the Prompt Corrective Action (PCA) devised by the Federal Deposit Insurance Corporation Improvement Act (FDICIA) on both capital and risk levels using a sample of US banks over the period 1993-1997. Their findings indicate that the PCA standards had pushed banks to raise their capital levels and reduce their credit risks.

Similarly, [START_REF] Rime | Capital requirements and bank behavior: empirical evidence from Switzerland[END_REF] analyses adjustments in capital and risk in a sample of Swiss banks.

Their results suggest that regulatory pressure has a positive impact on capital ratios but no significant effect on risk levels.

Basel II was developed and introduced in 2004 to regulate and supervise banks, review their processes, and ensure market discipline. It is built on three thematic pillars thus the minimum capital requirement (pillar I), supervisory review processes (pillar II), and market discipline (Pillar III). However, its implementation was stifled by challenges such as the high cost of training staff, IT, discrimination among large and small banks, discrimination of countries in the transitional period. As a result of these difficulties encountered at the implementation stage, the empirical literature has led to controversial results. [START_REF] Altunbas | Examining the relationships between capital, risk, and efficiency in European banking[END_REF] analyze the relationship between capital, risk, and efficiency for a large sample of European banks over the period 1992-2000. They find a positive relationship between bank capital and risk levels only for commercial and savings banks, and an inverse relationship for cooperative ones. [START_REF] Jokipii | The cyclical behavior of European bank capital buffers[END_REF] show, through a sample of European banks, that the existence of capital adjustment costs induces banks to hold a large capital buffer and may explain the slow speed of adjustment toward target levels. Their findings reveal a negative movement of capital buffers with the economic cycle for the case of larger commercial and savings banks, i.e. rising in recession. In contrast, small banks and co-operative banks tend to raise their capital levels during the economic upturn. They conclude that the introduction of the Basel II accord will face some challenges given its potential "pro-cyclical" impact on bank capital adequacy. [START_REF] Laeven | Bank governance, regulation, and risk-taking[END_REF] find that the relation between risk-taking and capital regulations depends significantly on each bank's ownership structure. They demonstrate that the effect of the same regulation on a bank's risk-taking can be positive or negative depending on the bank's ownership structure.

The latest financial crisis prompted a further revision of the framework on capital regulation, as well as the rethinking of the supervisory activity exercised by the authorities. After a consultation period, Basel III was published by the Basel Committee in 2011. The theoretical and empirical literature is presented as follows. [START_REF] Jokipii | Bank capital buffer and risk adjustment decisions[END_REF] investigate the relationship between the changes in the capital buffer and credit risk using a sample of USBank holding companies and commercial banks. A positive two-way relationship is found suggesting that banks raise their capital in response to an increase in risk and they tend to take more risk if their capitalization levels increase. They demonstrate that the buffer of the capital hold by the bank is the key determinant of the adjustments in capital and risk.

Awdeh et al. (2011) assess the impact of regulatory capital on bank risk-taking using a panel of

Lebanese commercial banks over the period 1996-2008. They use the Z-score indicator to assess credit and two ratios to proxy for bank capitalization: equity to total asset ratio (CAR) and capital equity divided by total risk-weighted assets (CRWA). The estimates given by 3SLS techniques have shown that banks engaged in risky activities quickly adjust their capital ratios than those who are risk-averse.

Agoraki et al. (2011) investigate the effect of competition and prudential regulation on the risk-

taking for a sample of countries in Central Europe over the period 1998-2005. They find that capital requirements appear to be an effective tool as it is associated with a remarkable decrease in the risk level but has no significant effect on the probability of default.

Similarly, [START_REF] Mongid | The relationship between inefficiency, risk, and capital: evidence from commercial banks in ASEAN[END_REF] examine the relationship between capital, risk, and profitability in a sample of 668 commercial banks operating in 8 countries of ASEAN over the period2003-2008. Estimation results given by the 3SLS method reveal an inverse relationship between risk and capital suggesting that higher capitalized banks tend to reduce their risk exposure. By contrast, the risk turns out to have a negative but no significant impact on capital.

Lee and Hsieh (2013) investigate the impact of bank capital on risk and profitability using a sample of Asian banks over the period 1994 to 2008. They find that increasing capital improves profitability and decreases risk. This evidence indicates that poorly capitalized banks generate less profitability and take more risk. They conclude that the negative relationship between capital and risk can be explained by the moral hazard hypothesis, while the positive association between capital and profitability can be understood under the structure-conduct-performance hypothesis.

Guidara et al. (2013) discuss the cyclical behavior of Canadian banks' capital buffers and

investigate its impact on the banks' risk and performance throughout business cycles and in response to Canadian regulatory changes during various Basel regimes. Estimation results given by the two-step generalized method of moments (2SGMM) indicate the absence of a significant relationship between the variations of banks' capital buffer and banks' exposure to risks. They conclude that the well-capitalization of Canadian banks may be explained by market discipline considerations.

The Effect of Banking Regulation on Profitability

How does the level of capital affect profitability in banking? Higher capital is often supposed to be costly for banks, implying that higher capital reduces profitability, but according to the "trade-off theory" it may also reduce a bank's risk, and hence the premium demanded to compensate investors for the costs of bankruptcy. In this section, we studied the academic literature concerning the effect of banking regulation on profitability based on the timeline of the 3 Basel accords.

After, the publication of the first Basel accord, known as Basel I, issued in 1988 several academic papers have studied the effect of banking regulations on profitability.

The study of [START_REF] Berger | The relationship between capital and earnings in banking[END_REF], contrasts the positive relation between capital and profitability for the period 1983-1989, a period of severe stress in the US banking system, with the negative relationship found in 1990-1992 when it is argued that banks may have exceeded their optimal capital ratios due to improved profitability and tighter regulatory capital ratios.

Berger's results and explanations are in line with those of Demirgüç-Kunt and Huizinga (2000), who also find a positive association between equity-to-assets and bank profits for a sample of banks in 44 developed and developing countries. Milne and Whalley (2002) also point out that a bank that is distressed may exhibit a positive association between capital and profitability since low profits elicit a gamble for resurrection involving higher portfolio risk and higher leverage. Alternatively, high profitability may lead managers to retain excess profits to fulfill their own personal projects or ambitions [START_REF] Jensen | Agency costs of free cash flow, corporate finance, and takeovers[END_REF]. High profits may also increase the bank's perceived charter value, providing an incentive to hold higher capital ratios [START_REF] Marcus | Deregulation and bank financial policy[END_REF][START_REF] Keeley | Deposit insurance, risk, and market power in banking[END_REF]. These factors predict positive causality from profits to capital in the long run.

Another way of looking at the effects of the Basel accords is to look at the market's perception of the impact. Eyssell and Arshandi (1990), [START_REF] Madura | Market reaction to the thrift bailout[END_REF], and [START_REF] Wagster | Impact of the 1988 Basel accord on International Banks[END_REF] look at how the market responds by analyzing the bank's market share price before and after the announcement of regulations. If the introduction of minimum required capital would harm bank profitability then this would reflect in the share price of the bank. By focusing on very short periods around announcements the shown effect should be stronger and not so affected by long term macro-economic factors. In two out of the three studies capital requirements reduced the share prices of banks indicating that capital requirements do have a negative impact on banking share prices. However, most of the results regarding the effects of the Basle accords produce mixed results in terms of market expectations. This makes one still questionable to evaluate the long-run effect and profitability of banks considering the Basle accords on these previous studies.

After the publication of the Basel II accord in 2004 academic studies show a positive relationship between capital regulation and profitability. Iannotta (2006) argues that according to the Basel guidelines, banks are required to increase their capital ratios commensurably with the amount of risk taken. Higher capital ratios diminish banks' leverage behavior and thus their expected returns. Also, Iannotta et al. (2007) find a positive and significant association between capital and two indicators of bank profitability and a negative and significant association between capital and bank cost, by examining a sample of 181 large banks from 15 European countries, The authors offer three explanations for their results. First, higher bank capitalization may be reflected in higher management quality and thus higher income and lower cost, which generate more bank profits. Second, capitalized banks are most likely to have lower bankruptcy costs, which in turn reduce funding costs, thereby generating higher income.

Beltratti and Stultz (2009) research the financial crisis in 2008. They empirically test a crosssection of stock returns on large banks during the financial crisis to see how bank performance is related to bank-governance, government governance, country regulation, and bank balance sheet characteristics. Results showed that amongst the banks that had experienced the largest returns pre-crisis in 2006 experienced bigger losses during the crisis. This was due to shareholder-owned boards that wanted to maximize shareholder wealth and took on too many risks. The study also showed that banks that had an increased tier 1 capital managed the crisis better and experienced fewer losses.

In the wake of the recent global financial crisis, the Basel Committee on Banking Supervision (BCBS) introduced several new regulatory measures designed to address the systemic risk due to bank interconnectedness in the global banking system. This regulatory framework, known as Basel III. 2011) explain that lower returns induce bank owners to choose a higher point on the efficiency frontier to improve their profits. This leads to investments in riskier portfolios.

Fiordelisi et al. (

As a consequence, a positive effect should be expected between capital and profits.

Demirgüç-Kunt et al. ( 2013) find that capital requirements had a positive influence on bank stock market returns in the 2007-2008 financial crisis. Their results are even stronger for larger banks. Accordingly, they support the hypothesis that higher capital ratios especially the capital of good quality, such as Tier 1 capital or common equity strengthen bank performance.

Baker and Wurgler (2015) find that higher capital requirements are also related to the higher cost of bank equity. Using CAPM and the Fama and French three-factor model, they find that banks with higher capital ratios have a lower risk but higher realized returns. Through this lowrisk anomaly mechanism ( low risk and high returns), higher capital requirements should lead to a higher cost of equity and therefore to lower profitability.

In conclusion, the heterogeneity of the banking system is one of the factors that could explain the presence of contradictory results in the literature. The second factor is the transformation in the banking and macroeconomic model based on the timeline of the Basel accords. Between the 1990s and early 2000s, capital ratios rose and profitability was consistently high. The higher capital ratios built up over this period have been attributed to the higher capital requirements of Basel I and the Federal Deposit Insurance Corporation Improvement Act (FDICIA) [START_REF] Jackson | Capital requirements and bank behavior: The impact of the Basle Accord[END_REF], increased market discipline due to the removal of explicit and implicit state guarantees, and passive earnings retention in a period of high profitability (Berger et al 2008;[START_REF] Flannery | What caused the bank capital build-up of the 1990s?[END_REF]).In the late 2000s came the global financial crisis (GFC) which resulted in substantial losses and unprecedented levels of official support for the banking system. Thus the academic studies after the global crises in 2008 showed also contradicting results due to the heterogeneity of banks and the fact that not all banks are affected by the financial crises.

Chapter 3: Thesis Methodology

In chapter 2 we studied the effect of Basel regulation on risk and profitability based on the analysis of the literature review. This analysis led us to our main research question which is: What is the impact of Basel capital regulation on risk and profitability in banks.

In this chapter, we constructed the thesis methodology in responding to our research question. This chapter is organized as followed: section 3.1 presented our thesis question, section 3.2 introduced our general research model, section 3.3 explained why we choose credit risk as an indicator of banking risk, section 3.4 described the Lebanese banking sector, section 3.5 presented the methodology for module 1 and 2, section 3.6 introduced the methodology for module 3, section 3.7 presented the methodology for module 4.

Thesis Questions

As seen in chapter 1 and 2, The intervention of regulators through banking regulation to reduce risk is still problematic to this day. Also, regulatory economic research has conflicting results on the impact of Banking regulation on risk and profitability.

Based on the mentioned above, our main research question is:

What is The Impact of Basel Capital Regulation on Risk and Profitability in Banks?

we divided this question into 3 sub-questions:

1-What is the impact of Basel capital regulation on banking risk? 2-What is the impact of Basel capital regulation on banking profitability? 3-What is the tradeoff that a bank will make between risk and profitability under Basel capital regulation?

General Research Model

To respond to our research questions mentioned above, we chose to study the effect of the last accord called Basel III on credit risk and profitability in Lebanese banks. This study is divided into 4 modules, each one is related to one of our research questions: In modules [START_REF] Abid | Bayesian network modeling: A case study of credit scoring analysis of consumer loan's default payment[END_REF][START_REF] Aggarwal | The impact of FDICIA and prompt corrective action on bank capital and risk: Estimates using a simultaneous equations model[END_REF]4), the data is numeric and measurable, module 3 tackled the trade-off between risk and profitability which is related to risk appetite at the managerial level of the banks. For those reasons we implemented for modules 1,2 and 4 a quantitative approach to analyze the data and for module 3 a qualitative approach.

Variables of interest in the study are: BCR is measured using the capital adequacy ratio (CAR) and the common equity tier one ratio (CET1 ratio), CR is measured using net provision for credit losses /total assets. P is measured using 2 ratios: Return on Average Assets (ROAA) and Return on Average Equity (ROAE).

To analyze the data of our research question, we constructed a hybrid model based on 3 statistical approaches. First, we modeled the dual impact of BCR on (CR and P) using probabilistic inference in the framework of Bayesian Belief Network formalism (BBN). second, to highlight more about the correlation between BCR and (CR-P), we used the Spearman correlation test as a nonparametric approach. Third, we applied multivariate regression analysis to study the simultaneous effect of CAR and CET1 ratio on (CR and P) and to predict the shape of the relationship between those components.

2 http://www.bdl.gov.lb/circulars/intermediary/5/37/0/Intermediate-Circulars.html

In Figure 4 we show a summary for modules 1 and 2 In module 3 we examined the trade-off between risk and profitability under Basel III capital regulation (BCR) using a sample of 30 commercial banks in Lebanon. Because our approach in the study is qualitative, we used semi-structured interviews with the chief risk officer (CRO) for our sample. To examine the impact of Basel III capital regulation (BCR) on risk and profitability, we asked our CFO's to rate risk and profitability based on 5 scale metrics before and after the application Of Basel III in Lebanon. To analyze the data, we used ATLAS. ti version 8.3 software.

C-Module 4

The purpose of this module is to test if the variable GDP growth can have a moderation effect on the relationship between Basel III capital regulation (BCR), credit risk (CR), and profitability

(P) in Lebanese banks

To examine the moderation effect, we applied the moderation variable to the prior modules 1 and 2 which studied the effect of Basel III capital regulation (BCR) on credit risk (CR) and profitability (P) in Lebanese banks. we ended up with 2 scenarios: Scenario1: Testing the moderation effect of GDP growth on the relationship between Basel III capital regulation (BCR) and credit risk (CR) in Lebanese banks. Scenario2: Testing the moderation effect of GDP growth on the relationship between Basel III capital regulation (BCR) and profitability (P) in Lebanese banks.

Why Choosing Credit Risk as an Indicator of Banking Risk

In the paragraphs below (A and B) we explain why we chose credit risk as an indicator of banking risk in our study. The first reason is the importance of credit risk in international financial standards, second is the effect of political and economic situations on credit risk in Lebanon A-The Importance of Credit Risk in International Financial Standards According to Basel Committee, the major cause of serious banking problems continues to be directly related to lax credit standards for borrowers and counterparties, poor portfolio risk management, or a lack of attention to changes in economic or other circumstances that can lead to a deterioration in the credit standing of a bank's counterparties.

Credit risk is most simply defined as the potential that a bank borrower or counterparty will fail to meet its obligations per agreed terms. The goal of credit risk management is to maximize a bank's risk-adjusted rate of return by maintaining credit risk exposure within acceptable parameters. Banks need to manage the credit risk inherent in the entire portfolio as well as the risk in individual credits or transactions. Banks should also consider the relationships between credit risk and other risks. The effective management of credit risk is a critical component of a comprehensive approach to risk management and essential to the long-term success of any banking organization.

The Basel Committee has issued several guidelines and documents between 2011 and 2017 (in the timeline of the study) to encourage banking supervisors globally to promote sound practices for managing credit risk: ➢ Under the new regulations, companies will have to start making bad debt provisions for possible future credit losses in the first reporting periodeven if it is highly likely that the asset will be fully collectible.

➢ IFRS 9 requires an entity to base its measurement of expected credit losses on reasonable and supportable information that is available without undue cost or effort, including historical, current, and forecast information.

➢ Expected Credit Losses (ECL) is a probability-weighted estimate of a credit loss. The ECL should be forward-looking and consider current and future projections, not solely historical data. The ECL has to be revised if any new information is made available.

Currently, companies often make very limited provisions for receivables that are not yet overdue. That will have to change in the future, as companies will need to recognize expected credit losses (ECL) in their financial statements on all of their receivables. The estimation of the ECL should be 'forward-looking' as opposed to relying on historic data as is most often the case today. ECL estimates should be updated at every reporting period. 

Main Characteristics of Lebanon's Banking Sector

The Lebanese banking system is endowed with several characteristics that promote the role of Beirut as a regional financial center, in terms of ensuring protection for foreign capital and earnings.

A-Free Exchange System and Free Movement of Capital and Earnings

The Lebanese currency is fully convertible and can be exchanged freely with any other currency. Moreover, no restrictions are put on the free flow of capital and earnings into and out of the Lebanese economy.

B-The Banking Secrecy Law

The passing of the banking secrecy law on September 3rd, 1956, subjected all banks established in Lebanon as well as foreign banks' branches to the "secret of the profession".

All bank managers and employees who are exposed to the bank's activities, cannot reveal what they know concerning their client's names, assets, or holdings to any party whatsoever whether individuals or public authority, be it administrative, military or judicial. Such information is released only when granted written authorization by the client or his/her heirs, in case of bankruptcy, or case of any litigation between the bank and the client.

The law, however, to ensure the security of banks' investments, allows for mutual communication among banks, and under the provision of bank secrecy, of information related to the debtor accounts of their clients.

Moreover, in case of requests presented by the judiciary authorities for cases of illicit accumulation of wealth, banks cannot refrain from revealing the necessary information.

C-Income Tax

According to the Income Tax Act (Legislative Decree No. 144/59 and its amendments), the following shall be subject to an income tax at the rate of five percent (5%):

1. Interests, revenues, and income from all credit accounts opened in banks, including savings accounts, except for accounts opened in the name of the government, the municipalities, the public institutions, the diplomatic missions, and foreign consulates in Lebanon.

2. Interests and revenues from deposits and other bank liabilities in any currency, including those belonging to non-residents.

3. Interests, income, and revenues from fiduciary and portfolio management accounts.

4. Revenues and interests from certificates of deposit issued by all banks and debt securities issued by joint-stock companies. In view of their consideration openness to foreign markets with 18 banks present in 32 countries managing total assets of US$ 37 Billion, Lebanese banks are impacted by global considerations and regional conditions, which necessity analysis of the global and regional environment before digging into the domestic market considerations that were relatively atypical in the year 2017.

Interests and revenues from

1.General Operating Environment

MENA's economic conditions remain relatively subdued owing to the adjustment to low oil prices and regional conflicts. For MENA oil-exporting countries, spillovers from the low oil price environment and fiscal adjustment continue to weight on non-oil growth, while overall growth is also held down by the OPEC led agreement to reduce oil production. For oil importers, growth is increasing, supported by the strengthening of domestic demand and a cyclical recovery of the global economy. However, at 2.2% in 2017, growth is about half of the 2016 outurn, largely because of developments among oil exporters. Growth thus remains below what is needed to effectively tackle the unemployment challenges facing the region.

When looking at the two sub-regions oil exporters are continuing to adjust to low oil prices, which have dampened growth and contributed to large fiscal and external deficits. GCC region's overall growth is bottoming out in 2017 at -0.2% as the OPEC-led deal reduces oil output. In contrast,non-oil countries' growth recovered to about 2.6% in 2017 as fiscal consolidation generally slows. In Parallel, economic activity in MENA's oil importers is expanding by 4.2 % in 2017, against 3.7 % in 2016. This expansion is characterized to be broad-based, with growth accelerating in most oil importers, supposed by domestic demand and exports.

In Figure 6 below we showed the Real GDP Growth from 2010 to 2017 in the MENA region. The MENA banking sectors remained at the image of macroeconomic developments at large.

Measured by the consolidated assets of MENA banks, banking activity reported annual growth of 4.7 % in December 2017 relative to the same month of the previous year. Deposit growth registered a growth of 6.7% and loan reported 4.4% over the same period.

In Figures 7 and8 below we showed the banking sector growth in terms of assets and deposits in the MENA countries. 

2.Lebanese Banking Metrics Analysis

In Lebanon, economic activity improved timidly in 2017, as suggested by the average BDL coincident indicator for the 12 months of the year. The coincident indicator reported an average of 305.8 in 2017, growing by 5.6% relative to the previous year.

The November political crisis is estimated to have some adverse spillover effect on the real economy, though the impact was relatively short-lived, given the relative crisis settlement in the aftermath of PM Hariri's return to Lebanon. The adverse repercussions on the real economy can be broadly summarized by a temporary wait and see attitude for the investment climate putting on hold major private sector investment decisions. In addition to the adverse impact on tourism due to the GCC ban, after the signs of revival Lebanon had got earlier during the year.

In Figure 9 below we showed the Macro-Economic Indicators of Lebanon between 2016-2017 

Banking Activity Growth

The banking sector activity grew by 6.9% in 2017 with assets growth reporting US$ 16.5 billion to reach US$ 257.8 Billion at year-end. The main activity growth driver which is customer deposits slowed down in 2017. They grew by US$ 6.4 billion in full-year 2017, rising by 3.3% on annual basis, lower than the previous years' growth(average previous 5-year of 6%), nothing that the 2017 full-year growth was impacted by the temporary November outflows. While it is true that the 2017 deposits growth lagged behind, this is partly due to the November outflows and the one-off deposits inflows to the domestic banking sector in the light of the BDL financial engineering operations that took place in 2016. In the comparative global analysis, Lebanon's return on average assets and return on average equity ratios came short of global benchmarks. The local banking sector's return on average assets attained 1.04% in 2017, below an average of 1.5 % for the Mena region, an average of In conclusion, the analysis of strength and weakness for the Lebanese banking sector suggests the following: At the level of strengths, we mention the stabilization of operating conditions though remaining challenging, the acceptable capitalization adequately meeting the higher capital requirement, and the rising banks' revenues aided by BDL (Banque de Liban)

transactions. At the level of weaknesses, we mention the banks persisting exposure on the sovereign bonds and the higher taxes on the bank's profitability outlook.

Application of Basel Accord in Lebanon

A-Application of Basel II Standards in Lebanon

Following the Basel II agreement, the operating banks in Lebanon were obliged to work diligently and progressively on the implementation of this accord, as of January 1, 2008. And the methods to be adopted were determined according to the following are:

-Application of the standardized approach to calculating credit risk -Application of the standardized approach to calculating market risk -Application of the capital adequacy ratio

B-Application of Basel III Standards in Lebanon

To enhance the solvency of the Lebanese banking sector in a way that increases the effectiveness of capital in face of shocks and absorb any unexpected losses and following the decisions of the Basel III Committee The Banque du Liban has adopted the new capital adequacy ratio and set a timetable for their application as follows :

-Common Equity Tier 1 ratio: 5% at end 2012 to 8% at end 2015.

-Tier one ratio: 8% at the end of 2012 to 10% at the end of 2015 -Total Capital ratio: 10% at the end of 2012 to 12% at the end of 2015.

-Common Equity Tier 1 ratio: 9% at end 2017 to 10% at end 2018.

-Tier one ratio: 12% at the end of 2017 to 13% at the end of 2018 -Total Capital ratio: 14.5% at the end of 2017 to 15% at the end of 2018.

These ratios include the "Capital Conservation Buffer" that must reach 4.5% by the end of 2018.

Banks also establish a documented mechanism to assess "Capital adequacy" according to the nature and size of the bank and the variety and sophistication of its banking operations, the type and size of risks to which the bank is exposed, and the bank's plans. The assessment needs, in addition to measuring risks covered through Pillar I of Basel II (i.e. credit risk, market risk, and operational risk), measuring and monitoring other risks not covered such as interest rate risk in the banking book, credit concentration risk, liquidity risk, and reputational risk. The ratio shows how well a firm's assets are being used to generate profits. ROAA is calculated by taking net income and dividing it by average total assets. The final ratio is expressed as a percentage of total average assets. Return on average assets (ROAA) shows how efficiently a company is utilizing its assets and is also useful when assessing peer companies in the same industry." (Return on Average Assets -ROAA Definition,2019, par.1).

"Return on average equity (ROAE) is a financial ratio that measures the performance of a company based on its average shareholders' equity outstanding. Typically, ROAE refers to a company's performance over a fiscal year, so the ROAE numerator is net income, and the denominator is computed as the sum of the equity value at the beginning and end of the year, divided by 2. A high ROAE means a company is creating more income for each dollar of stockholders' equity. It also tells the analyst about which levers the company is pulling to achieve higher returns, whether it is profitability, asset turnover, or leverage. The product of these three measurements equals ROAE." (Return on Average Equity,2019, par.1).

F-Control Variables

Bank size is the control variable in our study. In Lebanon, there are 4 categories of bank size based on customer deposits which are: Alpha-Beta-Gamma and Delta. Figure 15 showed the different categories of bank size in Lebanon. In table 1, we show a summary of all variables in the study, including definitions and formulas. 

G-Empirical Model

This section aims to construct our hybrid model that analyzes the impact of Basel III capital regulation (BCR) on credit risk (CR) and profitability (P) moving from cluster A to cluster B based on three statistical approaches. First, we modeled the dual impact of BCR on (CR and P) using probabilistic inference in the framework of Bayesian Belief Network formalism (BBN).

second, to highlight more about the correlation between BCR and (CR-P), we used the Spearman correlation test as a nonparametric approach. Third, we applied multivariate regression analysis to study the simultaneous effect of CAR and CET1 ratio on (CR and P) and to predict the shape of the relationship between those components.

Bayesian Belief Network (BBN)

According to Ghribi To Build a BBN, we should implement its components. It consists of two main components:

(1) its structure involves nodes and arcs, the nodes represent variables, which can be discrete or continuous, the arcs represent relationships between variables. (2) The BBN parameters that consist of conditional probability tables (CPT), which is the probability of each node give it directs parents. We used probabilistic graphical model software from ITS company in Lebanon to implement our BBN structure Variables discretization: To use BBN in a proper way that maximizes its efficiency, we have to discretize our variables of interests. The process of "Discretization" is very crucial when using "conditional probability" as one of the most exciting features of BBN.

Based on the Consultancy with Mr. Shadi Riashi member of The Banking Control Commission (BCCL) Variables are discretized in Thesis Appendix (B).

Spearman Correlation Test and Regression Analysis

In the BBN section, we studied the effect of BCR on CR and P moving from cluster A to cluster B. To investigate more about this effect, we used correlation and regression analysis.

Spearman Correlation Test

Our Factor 2: The variable of interest in the study does not follow a normal distribution the results of the Shapiro-Wilk Test of Normality between BCR, CR, and P showed a Sig Values < 0.05.

Spearman correlation test is a nonparametric measure of rank correlation (statistical dependence between the rankings of two variables). It assesses how well the relationship between two variables can be described using a monotonic function.

A monotonic relationship is a relationship that does one of the following:

1-as the value of one variable increases (capital regulation), so does the value of the other variable (Credit Risk and profitability)

2-as the value of one variable increases, the other variable value decreases

The Spearman correlation is less sensitive than the Pearson correlation to strong outliers that are in the tails of both samples. That is because Spearman's rho limits the outlier to the value of its rank Software SPSS version 25 is used to analyze the data using the Spearman test.

Multivariate Regression Analysis

In the Spearman correlation test section, we study the effect of CAR on CR and P and the effect of the CET1 ratio on CR and P independently. To investigate more about the simultaneous effect of CAR and CET1 ratio on CR and P and to predict the shape of the relationship between those components, we used multivariate regression analysis. Software SPSS version 25 is used to analyze the data using multivariate regression analysis.

Methodology of Module 3

In Module 3 we studied the trade-off between risk and profitability under Basel III capital regulation (BCR) using a sample of 30 commercial banks in Lebanon. We asked our critical question: how can we study the trade-off between risk and profitability under Basel III capital regulation (BCR)?

To answer this question, we considered a qualitative approach to the study. We used semistructured interviews with the chief risk officer (CRO) for our sample. To examine the impact of Basel III capital regulation (BCR) on risk and profitability, we asked our CFO's to rate risk and profitability based on 5 scale metrics before and after the application Of Basel III in Lebanon. To analyze the data, we used ATLAS. ti version 8.3 software.

Our source of information is taken from semi-structured interviews with the chief risk officer In Figure 17 below we can see the value of GDP growth in Lebanon between 2012-2017. A moderator variable, commonly denoted as just M, is a third variable that affects the strength of the relationship between a dependent(CR and P) and independent(BCR) variable in correlation, a moderator is a third variable that affects the correlation of two variables.

Moderation implied an interaction effect, where introducing a moderating variable changes the direction or magnitude of the relationship between two variables.

To conduct a moderator analysis, we apply 3 steps: Thus, we are testing to see if the addition of this interaction term IVxM to the existing Model A improves the prediction of the DV. This will also allow us to determine whether the interaction term is statistically significant. Therefore, the effect of the addition of the interaction term IVxM will be the difference between Module A and Module B.

To examine the moderation effect we apply the moderation methodology to the prior modules In chapter 3, we constructed the thesis methodology in responding to our research questions.

We defined our modules, sample, variables of interest, and statistical methods used to analyze the data.

In this chapter, we implemented our thesis methodology in the form of 4 academic articles related to our 4 modules that are pre-defined in section 3.2. This chapter is organized as followed, section 4.1 presented the information about articles publications, conferences, and biography of authors. sections (4. 

Articles Publications, Conferences, and biography of authors

In this section, we presented thesis academic articles. First, we began with information about article publications, second, we presented the conferences in which each article is presented, third we introduce the biography of each author, and finally, we have justified how we chose our academic journal for publications. In figure 19 we can see the certification of the presentation of article 2 at the conference. 

Biography of Authors

Nadim AlFouhaili is the Corresponding and main author of the 3 articles.

Frédéric Gautier is the Co-Author of the 3 articles.

Iyad Zaarour is the Co-Author of only article 1. His contribution is in the statistical methods Bayesian Belief Network (BBN) as he is an expert in graphical probabilistic modeling using Bayesian Belief Network (BBN).

Nadim AlFouhaili

Nadim AlFouhaili is a third-year doctoral student at the IAE Paris (Sorbonne Business School, University Paris-I Panthéon-Sorbonne). He is a credit officer at Jammal trust bank in Lebanon.

He previously worked as an account manager and audit at Telepaty Holding s.a.l in Lebanon.

In 2013, he obtained his master's degree in finance from University Libano-Francais (ULF). His thesis subject was: the 2008 global financial crisis and its impact on the Lebanese economy. He is motivated to highlight the integration between Econometric models and machine learning models. He is an expert in Graphical Probabilistic Modeling, using the "Bayesian Belief

Network" (BBN), from theory to practice Through tools and applications. He is the founder of more than five Ph.D. thesis and directly supervised their Ph.D. candidates at Le Havre university with the Partenariat of many Doctoral schools at Lebanese University.

How We Identify Our Academic Journal

We can notice that those articles are published in academic journals that are not cited in the classification of the French National Centre for Scientific Research (CNRS) 2019 for the field of business and economics. The main reason is the focus of the thesis on the Lebanese banking sector, this economy is small and the audience of those journals did not show interest in such a small economy. For this reason, we have chosen journals that fit with the scoop of the study and journals that are interested in the middle east economy.

In figure 21 To analyze the data of our research question, we constructed a hybrid model based on 3 statistical approaches. First, we modeled the dual impact of BCR and CR using probabilistic inference in the framework of Bayesian Belief Network formalism (BBN). Second, to highlight more about the correlation between BCR and CR, we used Spearman correlation test as a nonparametric approach. Third, to study the simultaneous effect of CAR and CET1 ratio on CR, we applied multivariate regression analysis.

The rest of this article is organized as follows: Section 2 presents the literature review of the study. Section 3 describes the research and methodology. Section 4 reveals the findings. section 5 presents the conclusion.

Literature Review

In this section, our goal is to introduce how Basel Capital Regulation affects banking risk based 

The impact of capital regulation on banking risk

Questioning the effect of capital regulation on bank risks remains unattainable. In the following a subset of literature has been selected based on its relevance to the following hypotheses -Higher capital adequacy ratios correlate with lower bank risk. -Higher capital adequacy ratios correlate with higher bank risk. 

Research and Methodology

Before we begin detailing our research and methodology. In Figure 1 we show a summary of our General Research Model. The financial data for banks has been retrieved from a company called Bankdata 11 which is a consulting company established in Lebanon in 1986. BCR is measured using the capital adequacy ratio (CAR) and the common equity tier one ratio (CET1 ratio), CR is measured using net provision for credit losses /total assets.

To analyze the data of our research question, we constructed a hybrid model based on 3 statistical approaches. First, we modeled the dual impact of BCR and CR using probabilistic inference in the framework of Bayesian Belief Network formalism (BBN). Second, to highlight more about the correlation between BCR and CR, we used Spearman correlation test as a nonparametric approach. Third, to study the simultaneous effect of CAR and CET1 ratio on CR, we applied multivariate regression analysis.

In Table 1 we show a summary of all variables in the study including definition and formulas 

Findings

This section aims to present the outcome of our hybrid model mentioned earlier. First, in the descriptive statistics section, we presented a comparison between clusters A and B based on the Mean, Median, and standard deviation of the variables of interest in the study. Second, in the empirical model section, we analyze our 3 statistical approaches.

Descriptive Statistics

This section aims to describe the basic features of the data in the study. First, we present the mean times series plot of the 3 variables of interest. Second, to compare the evolution of these variables over the years we constructed a table contain the Mean, Median, and standard deviation. In this paragraph, we will present the inferential statistics using BBN for two clusters of timelines: The first cluster (A) contains the financial data of the sample between 2011 and 2015.

The second cluster (B) contains the financial data of the sample between 2016 and 2017. The sample size is the same, 25 banks, for the two clusters A and B. Also, a brief descriptive comparison between the two clusters will be presented.

In our study, we used algorithms done by [START_REF] Spiegelhalter | Bayesian analysis in expert system[END_REF], [START_REF] Neapolitan | Probabilistic Reasoning in Expert Systems: Theory and Algorithms[END_REF], and [START_REF] Jensen | From influence diagrams to junction trees[END_REF]. To use BBN in a proper way that maximizes its efficiency, we have to discretize our variables of interests. The process of "Discretization" is very crucial when using "conditional probability" as one of the most exciting features of BBN. Based on the Consultancy with Mr. Shadi Riashi member of The Banking Control Commission (BCCL).

Variables are discretized in appendix (B).

Cluster A 

Spearman Correlation Test

In the BBN inference section (4.2.1) we conclude that there is an effect of BCR on CR especially for the high level of CET1 ratio between clusters A and B. To investigate more if this effect is significant, we used statistical hypothesis testing: Spearman correlation test.

The impact of CAR on CR

Let the null hypothesis H0: There is no effect, statistically significant, of common equity tier 1 ratio (CET1 ratio) ratio on credit risk (CR) moving from cluster A to cluster B assuming a significance level of 0.05.

Hence the alternative hypothesis Ha: There is an effect, statistically significant, of common equity tier 1 ratio (CET1 ratio) on credit risk (CR) moving from cluster A to cluster B assuming a significance level of 0.05.

Let CARdiff=CARb-CARa the difference CAR values between the two clusters. Let RISKdiff=RISKb-RISKa the difference RISK values between the two clusters.

Table 11 shows the correlation value with the corresponding significance value Sig. It indicates that the Sig. value is equal to 0.669 which is greater than 0.05. Therefore, we will accept the null hypothesis H0 and we can say that the capital adequacy ratio (CAR) does not affect the credit risk (CR) moving from cluster A to cluster B.

CARdiff RISKdiff Spearman's rho CARdiff Correlation Coefficient 1,000 ,090 Sig. (2-tailed) . ,669 N 25 25 Table 11 Correlation analysis

The impact of CET1 ratio on CR

Let the null hypothesis H0: There is no effect, statistically significant, of common equity tier 1 ratio (CET1 ratio) ratio on credit risk (CR) moving from cluster A to cluster B assuming a significance level of 0.05.

Hence the alternative hypothesis Ha: There is an effect, statistically significant, of common equity tier 1 ratio (CET1 ratio) on credit risk (CR) moving from cluster A to cluster B assuming a significance level of 0.05.

Let CET1diff=CET1b-CET1a the difference CET1 values between the two clusters. Let

RISKdiff=RISKb-RISKa the difference RISK values between the two clusters.

Table 12 shows the correlation value with the corresponding significance value Sig. It indicates that the Sig. value is equal to 0.734 which is greater than 0.05. Therefore, we will accept the null hypothesis H0 and we can say that the common equity tier 1 ratio (CET1) does not affect the credit risk (CR) moving from cluster A to cluster B.

CET1diff RISKdiff Spearman's rho CET1diff Correlation Coefficient 1,000 ,072 Sig. (2-tailed) . ,734 N 25 25

Table 12 Correlation analysis

Multivariate regression analysis

In the Spearman correlation test section (4.2.2) we study the effect of CAR on CR and the effect of CET1 ratio on CR independently. The result is that there no effect statistically significant of CAR and CET1 ratio on CR. To investigate more about the simultaneous effect of CAR and CET1 ratio on CR and to predict the shape of the relationship between those components, we used multivariate regression analysis.

Regression for Cluster A

Linearity test analysis (Figure 5) is conducted for CR vs CAR and CR vs CET1 regarding Cluster A to check the validity of the first assumption for OLS regression. As we can see in Figure 7, the CR variable is showing a nonlinear distribution around CAR and CET1 variables. Hence, linear regression models cannot be applied to CR. Also, multiple nonlinear regression models (such as Logarithmic, Inverse, Quadratic, Cubic models) were tested to fit the CR variable into CAR and CET1 independent variables without success as shown in Figure 8. In conclusion Figures (5 and 7) showed that there is no linear regression between CR vs CAR and CR vs CET1. Figures (6 and 8) showed that the test for nonlinear regression like (Logarithmic, Inverse, Quadratic, Cubic models.) is negative also.

Based on all mentioned above we can finally say that there is no effect statistically significant of Basel III capital regulation (BCR) on credit risk (CR) moving from cluster A to cluster B.

Conclusion

Our findings show that there is no effect statistically significant of Basel III capital regulation This study faced several limitations and difficulties. First of all, at the data level; the original sample was 33. Then, we excluded banks for which we cannot find complete financial data.

Thus, we ended up with a final sample of 25 banks. Second, in Lebanon, there is not official Financial Data of the state like Data from the Central bank. To resolve those difficulties, we have taken a database provided by Bankdata which is a consulting company established in Lebanon in 1986. "Bankdata's publishing department has established a solid reputation of being a unique, independent, and trustworthy source of information on Lebanese banks" (Analytics.

Information. Insight, 2020). Thus, this study might form the basis for future articles when studying the impact of Basel III capital regulation on credit risk and profitability in Lebanese banks. There are conflicting predictions concerning the impact of capital regulations on profitability in banks. While regulators seem to believe that higher capital requirements will have a positive impact on banking profitability, the results of the literature are ambiguous. Bitar, Pukthuanthong, and Walker (2018) explore a positive relationship between the capital ratio and profitability using a sample of 1992 banks from 39 OECD countries during the 1999-2013, however they mentioned that imposing higher capital ratios may have a negative effect on the efficiency and profitability of highly liquid banks. However, Tran, Lin, and Nguyen (2016) found that the relationship between regulatory capital and bank performance is not linear and depends on the level of capitalization. Regulatory capital is negatively related to bank profitability for higher capitalized banks but positively related to profitability for lower capitalized banks. They used a sample of unbalanced quarterly panel data of all U.S. banks from 1996 to 2013

In this article, we try to fill the gap by studying the impact of Basel III capital regulation (BCR) on profitability (P) using a sample of 25 commercial banks in Lebanon over the period 2012-2017. To analyze the data, we constructed a hybrid model based on three statistical approaches.

First, we modeled the dual impact of BCR and P using probabilistic inference in the framework of Bayesian Belief Network formalism (BBN). Second, to highlight more about the correlation between BCR and P, we used the Spearman correlation test as a nonparametric approach. Third, to study the simultaneous effect of CAR and CET1 ratio on P, we applied multivariate regression analysis.

The rest of this article is organized as follows: Section 1 presents the literature review that displays the impact of Basel capital regulation on profitability. Section 2 describes the data and variables of this study in addition to the hybrid model used to analyze them. Section 3 reveals the outcome of the statistical analysis. As for section 4, it examines the results and provides the conclusion.

Literature Review

In this section, our goal is to introduce how Basel Capital Regulation affects banking profitability based on academic researches related to this area. Firstly, we discussed the evolution of regulatory capital based on the Basel accord (Basel I, Basel II & Basel III).

Secondly, we presented a subset of literature based on two hypotheses to understand more how capital regulation affects profitability. The impact of capital regulation on profitability

The question of how capital regulation affects banking profitability is still far from being resolved. In this section, we develop two hypotheses to simplify and clarify these associations.

1-Higher capital adequacy ratios are associated with higher profitability 2-Higher capital adequacy ratios are associated with lower profitability.

Hypothesis 1: Higher capital adequacy ratios are associated with higher profitability.

Bitar, Saad, and Benlemlih (2016) concluded that compliance with the Basel capital requirements enhances bank protection against risk, and improves profitability and efficiency using a sample of 168 banks in 17 Middle Eastern and North African countries from 1999-2013 period.

Lee and Hsieh (2013) studied the impacts of bank capital on profitability and risk using the generalized method of moments technique for dynamic panels for 42 Asian countries over the period 1994 to 2008. They found that in low-income countries, bank capital has a positive effect on profitability.

Tan and Floros (2013) studied the impacts of bank capital and the risk of profitability using data of 101 Chinese banks over the period 2003-2009. they found that the relationship between bank capital, risk, and profitability is significantly positive.

Finally, Awdeh, Moussawi, and Machrouh (2011) examined the impact of capital requirements on bank risk-taking and profitability using two simultaneous equations model in a sample of 41

Lebanese commercial banks between 1996 and 2008. The results showed that there is a positive correlation between bank profitability and an increase in capital.

Hypothesis 2: Higher capital adequacy ratios are associated with lower profitability.

Goddard, Liu, Molyneux, and Wilson (2009) informed that Average profitability is higher for banks that are efficient and diversified, but lower for those that are more highly capitalized.

They used a sample of eight European Union member countries, between 1992 and 2007.

Pasiouras (2008) illustrated that banks that are highly capitalized do not have necessary a better profit efficiency except if they are international banks and have expanded their operations abroad using data envelopment analysis (DEA) on a sample of Greek commercial banking industry over the period 2000-2004.

Finally, Altunbas, Carbo, Gardener, and Molyneux (2007) studied the relationship between capital, risk, and profit efficiency for a large sample of European banks between 1992 and 2000.

Empirical evidence shows that there are significant differences in the relationships between capital, risk, and efficiency for commercial and savings banks. In the case of co-operative banks, we do find that capital levels are inversely related to risks, and we find that efficient banks hold lower levels of capital.

Materials and Methods

Data and Variables

This section aims to build the data and variables infrastructure. We described the Lebanese banking sector in terms of activity then we constructed our data. Next, we showed how we devised our timeline in the study into two timeline clusters based on the BDL 13 circular. Finally, we defined our methodology while choosing the variables of interest: independent, dependent, and explanatory variables. 13 Central Bank of Lebanon the new capital according to 2 circulars: -Basic circular No 119 15 Based on the timeline set by circulars mentioned above, we will divide our study into 2 clusters of timelines: The First cluster is A (Contain the financial data of the sample between 2011-2015). The second cluster is B (Contain the financial data of the sample between 2016-2017).

We excluded the year 2018 from cluster B because, at the time of the study, the financial data of the year 2018 was not completed. In addition to CAR, The Common Equity Tier 1 Ratio (CET1 Ratio) is commonly used by the European Banking Authority and by Basel Committee to measure the capital adequacy ratio for a bank 18For all these reasons we studied Basel III capital regulation (BCR) according to 2 measures A-

Capital Adequacy Ratio (CAR)

The capital adequacy ratio is calculated by dividing a bank's capital by its risk-weighted assets B-Common Equity Tier 1 Ratio (CET1 Ratio) "Tier 1 common capital ratio is a measurement of a bank's core equity capital, compared with its total risk-weighted assets, and signifies a bank's financial strength ." (Tier 1 Common Capital Ratio Definition,2019, par.1)

Dependent variable. We studied profitability according to 2 ratios: ROAA and ROAE.

"Return on average assets (ROAA) is an indicator used to assess the profitability of a firm's assets, and banks and other financial institutions must often use it as a means to gauge financial performance. The ratio shows how well a firm's assets are being used to generate profits. ROAA is calculated by taking net income and dividing it by average total assets. The final ratio is expressed as a percentage of total average assets. Return on average assets (ROAA) shows how efficiently a company is utilizing its assets and is also useful when assessing peer companies in the same industry." (Return on Average Assets -ROAA Definition,2019, par.

"Return on average equity (ROAE) is a financial ratio that measures the performance of a company based on its average shareholders' equity outstanding. Typically, ROAE refers to a company's performance over a fiscal year, so the ROAE numerator is net income, and the denominator is computed as the sum of the equity value at the beginning and end of the year, divided by 2. A high ROAE means a company is creating more income for each dollar of stockholders' equity. It also tells the analyst about which levers the company is pulling to achieve higher returns, whether it is profitability, asset turnover, or leverage. The product of these three measurements equals ROAE." (Return on Average Equity,2019, par.

In table 2, we show a summary of all variables in the study, including definitions and formulas. 

Methods and Empirical Model

This section aims to construct our hybrid model that analyzes the impact of Basel III capital regulation (BCR) on profitability (P) moving from cluster A to cluster B based on three statistical approaches. In the results section, we presented the outcome of those approaches.

First, we modeled the dual impact of BCR on P using probabilistic inference in the framework of Bayesian Belief Network formalism (BBN). Second, to highlight more about the correlation between BCR and P, we used the Spearman correlation test as a nonparametric approach. Third, we applied multivariate regression analysis to study the simultaneous effect of CAR and CET1 ratio on P and to predict the shape of the relationship between those components.

Bayesian Belief Network (BBN).

According to Ghribi Indeed, the BBN is one of the most comprehensive and consistent formalisms for the acquisition and modeling of complex systems outperforming logistic regression in terms of diagnostic prediction [START_REF] Gevaert | Predicting the outcome of pregnancies of unknown location: Bayesian networks with experts prior (398) information compared to logistic regression[END_REF]. We used Probabilistic Graphical Model software from ITS company in Lebanon to implement our BBN structure.

To Build a BBN, we should implement its components. It consists of two main components:

(1) its structure involves nodes and arcs, the nodes represent variables, which can be discrete or continuous, the arcs represent relationships between variables. [START_REF] Aggarwal | The impact of FDICIA and prompt corrective action on bank capital and risk: Estimates using a simultaneous equations model[END_REF] The BBN parameters that consist of conditional probability tables (CPT), which is the probability of each node give it directs parents. For a little knowledge. http://ai.stanford.edu/~paskin/gm-short-course/lec3.pdf

In the results section, we presented the outcome of the BBN inference statistical analysis Variables discretization. To use BBN in a proper way that maximizes its efficiency, we have to discretize our variables of interests. The process of "Discretization" is very crucial when using "conditional probability" as one of the most exciting features of BBN.

Based on the Consultancy with Mr. Shadi Riashi20 member of The Banking Control Commission (BCCL). Variables are discretized in appendix (B).

Spearman correlation test.

In the BBN section, we study the effect of BCR on P moving from cluster A to cluster B. To investigate more if this effect is significant, we used statistical hypothesis testing called the Spearman correlation test. Software SPSS version 25 is used to analyze the data using the Spearman test. Finally, in the results section, we presented the outcome of the analysis.

The impact of CAR on ROAA. Let the null hypothesis H0: There is no relationship, statistically significant, between CAR and ROAA moving from cluster A to cluster B, assuming a significance level of 0.05.

Hence the alternative hypothesis Ha: There is a relationship, statistically significant, between CAR and ROAA moving from cluster A to cluster B assuming a significance level of 0.05.

Let CARa the CAR data mean taken for cluster A timeline.

Let CARb the CAR data mean taken for the cluster B timeline.

Let ROAAa the ROAA data mean taken for cluster A timeline.

Let ROAAb the ROAA data mean taken for cluster B timeline.

Let CARdiff=CARb-CARa the difference CAR means values between the 2 clusters.

Let ROAAdiff=ROAAb-ROAAa the difference ROAA mean values between the 2 clusters.

CARdiff and ROAAdiff values are presented in Appendix (C).

To choose the adequate correlation test between the two-scale variables CARdiff and ROAAdiff, the normality test is applied to the sample size 25 (less than 50). Table 3 shows the results of the Shapiro-Wilk test of normality. Results in Table 3 show that the CARdiff variable (Sig.=0.000 < 0.05) does not respect the normal distribution. Thus, we will use the non-parametric Spearman correlation test

The impact of CAR ratio on ROAE. Let the null hypothesis H0: There is no relationship, statistically significant, between CAR and ROAE moving from cluster A to cluster B, assuming a significance level of 0.05.

Hence the alternative hypothesis Ha: There is a relationship, statistically significant, between CAR and ROAE moving from cluster A to cluster B assuming a significance level of 0.05.

Let CARa the CAR data mean taken for cluster A timeline.

Let CARb the CAR data mean taken for the cluster B timeline.

Let ROAEa the ROAE data mean taken for cluster A timeline.

Let ROAEb the ROAE data mean taken for cluster B timeline.

Let CARdiff=CARb-CARa the difference CAR means values between the 2 clusters.

Let ROAEdiff=ROAEb-ROAEa the difference ROAE mean values between the 2 clusters.

CARdiff and ROAEdiff values are presented in Appendix(D)

To choose the adequate correlation test between the two-scale variables CARdiff and ROAEdiff, the normality test is applied to the sample size 25 (less than 50). Table 4 shows the results of the Shapiro-Wilk test of normality. Results in Table 4 show that the CARdiff and ROAEdiff variables (Sig.=0.000 < 0.05) do not respect the normal distribution. Thus, we will use the non-parametric Spearman correlation test.

The impact of the CET1 ratio on ROAA. Let the null hypothesis H0: There is no relationship, statistically significant, between CET1 and ROAA moving from cluster A to cluster B, assuming a significance level of 0.05.

Hence the alternative hypothesis Ha: There is a relationship, statistically significant, between CET1 and ROAA moving from cluster A to cluster B assuming a significance level of 0.05.

Let CET1a the CET1 data mean taken for cluster A timeline.

Let CET1b the CET1 data mean taken for cluster B timeline.

Let ROAAa the ROAA data mean taken for cluster A timeline.

Let ROAAb the ROAA data mean taken for cluster B timeline. To choose the adequate correlation test between the two-scale variables CET1diff and ROAAdiff, the normality test is applied to the sample size 25 (less than 50). Table 5 shows the results of the Shapiro-Wilk test of normality. Results in Table 5 show that the CET1diff variable (Sig.=0.000 < 0.05) does not respect the normal distribution. Thus, we will use the non-parametric Spearman correlation test.

Let

The impact of the CET1 ratio on ROAE. Let the null hypothesis H0:

There is no relationship, statistically significant, between CET1 and ROAE moving from cluster A to cluster B, assuming a significance level of 0.05.

Hence the alternative hypothesis Ha: There is a relationship, statistically significant, between CET1 and ROAE moving from cluster A to cluster B assuming a significance level of 0.05.

Let CET1a the CET1 data mean taken for cluster A timeline.

Let CET1b the CET1 data mean taken for cluster B timeline.

Let ROAEa the ROAE data mean taken for cluster A timeline.

Let ROAEb the ROAE data mean taken for cluster B timeline.

Let CET1diff=CET1b-CET1a the difference CET1 mean values between the 2 clusters.

Let ROAEdiff=ROAEb-ROAEa the difference ROAE mean values between the 2 clusters.

CET1diff and ROAEdiff values are presented in Appendix(F).

To choose the adequate correlation test between the two-scale variables CET1diff and ROAEdiff, the normality test is applied to the sample size 25 (less than 50). Table 12 shows the results of the Shapiro-Wilk test of normality. Results in Table 6 show that the CET1diff and ROAEdiff variables (Sig.=0.000 < 0.05) do not respect the normal distribution. Thus, we will use the non-parametric Spearman correlation test.

Multivariate regression analysis

In the Spearman correlation test section, we study the effect of CAR on P and the effect of the CET1 ratio on P independently. To investigate more about the simultaneous effect of CAR and CET1 ratio on P and to predict the shape of the relationship between those components, we used multivariate regression analysis. Software SPSS version 25 is used to analyze the data using multivariate regression analysis. Finally, in the results section, we presented the outcome of the analysis.

As presented in the correlation analysis, the Spearman non-linear correlation test was applied since the data is not normal, and independent/dependent variables linearity was not proven.

Thus, a simple linear regression model cannot be applied in this context. Therefore, non-linear simple regression models (Inverse, Quadratic, Cubic, Inverse, Logarithmic, Power, etc.) should be checked.

In Table 7, we showed a summary of the non-linear regression models that we checked. Table 8 shows the results of the Shapiro-Wilk test of normality. Hence, the error normality assumption for ROAAdiff is checked. 

Results

This section aims to present the outcome of our hybrid model mentioned earlier. First, in the descriptive statistics section, we presented a comparison between clusters A and B based on the Mean, Median, and standard deviation of the variables of interest in the study. Second, in the empirical model section, we analyze our three statistical approaches.

In the BBN inference section, we conclude that there is an effect (increase in P values) from BCR on P moving from cluster A to cluster B, however when we entered the control variable into the model it does not produce any significant changes in the effect of BCR on P. to investigate more if this effect is significant, we used statistical hypothesis testing: Spearman correlation test found that the sig value is statistically significant only between CAR and ROAA (Sig= 0.455). Therefore, we concluded that there is a weak relationship (Corr. Coeff. = 0.455 < 0.5) but statistically significant, between CAR and ROAA moving from cluster A to cluster B, assuming a significance level of 0.05. Finally, in the regression analysis section, we investigated more about the simultaneous effect of CAR on ROAA and predicted the shape of the relationship between those components., we concluded that the regression relationship is positive but weak because only 24.3% of the changes in ROAA variance can be explained by CAR.

Descriptive Statistics

This section aims to describe the basic features of the data in the study. First, we present the mean times series plot of the three variables of interest. Second, to compare the evolution of these variables over the years, we constructed a table contain the Mean, Median, and standard deviation. Comparisons between CAR, CET1 ratio, and P over clusters. However, these values decrease for HIGH levels. Spearman correlation test. We found that the sig value is statistically significant only between CAR and ROAA (Sig= 0.455). Therefore, we rejected the null hypothesis H0, and we concluded that there is a weak relationship (Corr. Coeff. = 0.455 < 0.5) but statistically significant, between CAR and ROAA moving from cluster A to cluster B assuming a significance level of 0.05.

Mean times series plot over the years.

A-CAR Mean over years

B-CET1 ratio Mean over years

The impact of CAR on ROAA. Let the null hypothesis H0: There is no relationship, statistically significant, between CAR and ROAA moving from cluster A to cluster B, assuming a significance level of 0.05.

Hence the alternative hypothesis Ha: There is a relationship, statistically significant, between CAR and ROAA moving from cluster A to cluster B assuming a significance level of 0.05.

Table 19 shows the correlation value with the corresponding significance value Sig. It indicates that the Sig. Value is equal to 0.022, which is less than 0.05. Therefore, we will reject the null hypothesis H0, and we can conclude that there is a weak relationship (Corr. Coeff. = 0.455 < 0.5), statistically significant, between CAR and ROAA moving from cluster A to cluster B assuming a significance level of 0.05. The impact of CAR ratio on ROAE. Let the null hypothesis H0: There is no relationship, statistically significant, between CAR and ROAE moving from cluster A to cluster B, assuming a significance level of 0.05.

Hence the alternative hypothesis Ha: There is a relationship, statistically significant, between CAR and ROAE moving from cluster A to cluster B assuming a significance level of 0.05.

Table 20 indicates that Sig Value is equal to 0.121, which is higher than 0.05. Therefore, we will accept the null hypothesis H0, and we can conclude that there is no relationship statistically significant, between CAR and ROAE moving from cluster A to cluster B assuming a significance level of 0.05. The impact of the CET1 ratio on ROAA. Let the null hypothesis H0: There is no relationship, statistically significant, between CET1 and ROAA moving from cluster A to cluster B, assuming a significance level of 0.05.

Hence the alternative hypothesis Ha: There is a relationship, statistically significant, between CET1 and ROAA moving from cluster A to cluster B assuming a significance level of 0.05.

Table 21 indicates that Sig Value is equal to 0.253, which is higher than 0.05. Therefore, we will accept the null hypothesis H0, and we can conclude that there is no relationship, statistically significant, between the CET1 and ROAA moving from cluster A to cluster B, assuming a significance level of 0.05. The impact of the CET1 ratio on ROAE. Let the null hypothesis H0: There is no relationship, statistically significant, between CET1 and ROAE moving from cluster A to cluster B, assuming a significance level of 0.05.

Hence the alternative hypothesis Ha: There is a relationship, statistically significant, between CET1 and ROAE moving from cluster A to cluster B assuming a significance level of 0.05.

Table 22 indicates that the Sig Value is equal to 0.47, which is higher than 0.05. Therefore, we will accept the null hypothesis H0, and we can conclude that there is no relationship statistically significant, between CET1 and ROAE moving from cluster A to cluster B assuming a significance level of 0.05. In this article, we try to fill the gap by studying the trade-off between risk and profitability under Basel III capital regulation (BCR) using a sample of 30 commercial banks in Lebanon. We asked our critical question: how can we study the trade-off between risk and profitability under Basel III capital regulation (BCR)?

To answer this question, we considered a qualitative approach to the study. we used semistructured interviews with the chief risk officer (CRO) for our sample. To examine the impact of Basel III capital regulation (BCR) on risk and profitability, we asked our CFO's to rate risk and profitability based on 5 scale metrics before and after the application Of Basel III in Lebanon. To analyze the data, we used ATLAS. ti version 8.3 software. The results showed that after the application of Basel III accord in Lebanon risk and profitability decreased in banks.

We also noticed this effect is much greater in small and high-risk banks. This result aligns with Klomp and de Haan (2012) findings' that the Basel III accord has more effect on small and high-risk banks.

The rest of this article is organized as follows: Section 1 presents the introduction and literature review of the study. Section 2 describes the Materials and Methods used to analyze the Data.

Section 3 reveals the results of the qualitative analysis. section 4 is the discussion. As for section 5, it displays the Supplementary Materials.

Literature Review

The trade-off between risk, profitability, and efficiency of financial intermediation particularly interests financial regulators around the globe. For this reason, a report from the Central Bank Governance Group (2009) states that financial stability is not an absolute objective per se and that policymakers must consider its trade-off with allocative and dynamic efficiency of financial intermediation. According to the report, banking systems in the mid-20th century were regarded as robust, but in most cases, robustness came at the expense of efficiency and dynamism.

The relationship between capital, risk, and profitability for a large sample of European banks between1992 and 2000 was also examined by Altunbas, Carbo, Gardener, & Molyneux (2007).

They note that low-profit European banks seem to hold more capital and undertake less risk.

However, they obtain a positive relationship between risks and the level of capital for commercial banks. On the other hand, in the case of cooperative banks, they find that capital levels are inversely related to risks and that low-profit banks hold lower levels of capital.

Deelchand and Padgett (2009) showed a negative relationship between risk and the level of capital for Japanese cooperative banks. Inefficient Japanese cooperative banks appear to operate with larger capital and take on more risk. Padoa-Schioppa (2002) mentioned that financial stability must be regarded as a means to an end, and not as an end in itself. It must prevent a temporary and perhaps severe loss of financial efficiency, which can be detrimental to the economy as a whole.

In As we can see from the table above, Alpha banks are fully using the Internal Model. Also, Beta and Gamma banks are fully using the Basel III Risk Model. However, the Case by Case Risk Analysis model is used fully for Delta banks.

Based on all mentioned above, table 2 and figure 3 showed that Alpha and Beta banks had relatively low risk and medium profitability. As for Delta and Gamma banks, they have medium/high risk and high profitability. After the introduction of Basel III capital regulation especially intermediate circular 358(Table 5) small and high-risk banks (Beta and Gamma) became less risky and less profitable. We can conclude that Basel III capital regulation had a much greater effect on small and high-risk banks. This result aligns with Klomp and de Haan (2012) findings' that the Basel III accord has more effect on small and high-risk banks.

Discussion

This research examined the trade-off between risk and profitability under Basel III capital regulation (BCR) using a sample of 30 commercial banks in Lebanon. We asked our critical question: how we can study the trade-off between banking risk and profitability under Basel III capital regulation in Lebanese banks?

To answer this question, we considered a qualitative approach based on semi-structured interviews with the chief risk officer (CRO) of our sample. To examine the impact of Basel III capital regulation (BCR) on risk and profitability, we asked our CFO's to rate risk and profitability based on 5 scale metrics before and after the application Of Basel III in Lebanon.

we used ATLAS. ti version 8.3 software to analyze the qualitative data. The results showed that As we can see from the table above, Module A is significant (Sig. value = 0.000 < 0.05). Meanwhile, Module B is not significant (Sig. value = 0.059 > 0.05). Thus, the amount of variance accounted for Module B (with the CET1 and GDP interaction) is not significant (R square Change = 1.9%, which is the percentage increase in the variation explained by the addition of the interaction term CET1xGDP) in comparison with Module A (without the interaction). We can conclude that GDP growth does not moderate the relationship between CET1 and ROAE.

We can also check the statistical significance of the interaction term CET1xGDP as shown in As we can see, the interaction term CET1xGDP is not significant since its Sig. value = 0.120 > 0.05. Therefore, the GDP growth does not moderate the relationship between CET1 and ROAE.

Conclusion

The results of the 2 scenarios showed that all the Sig.values are < 0.05 which is the significance level in our study, Therefore there is no moderation effect from the GDP Growth on the relationship between Basel III capital regulation (BCR), credit risk (CR), and profitability(P). we can also notice that the Sig. value of the interaction term (CET1xGDP) was 0.059 which is very close to 0.05. This means that if we increase our significance level up to 0.06 the GDP Growth will have a moderation effect on the relationship between the CET1 ratio and ROAE. This moderation effect is R square Change = 1.9%. which is the percentage increase in the variation explained by the addition of the interaction term (CET1xGDP) in comparison with Module A (without the interaction). To analyze the data, we constructed a hybrid model based on 3 statistical approaches. First, we modeled the dual impact of BCR on CR and P using probabilistic inference in the framework of Bayesian Belief Network formalism (BBN). Second, to highlight more about the correlation between BCR, CR, and P we used Spearman correlation test as a nonparametric approach.

Third, to study the simultaneous effect of CAR and CET1 ratio on CR and P we applied multivariate regression analysis. To test the moderation effects, we applied a moderation methodology based on 2 modules:

Module A represents the regression analysis taking into consideration only the predictor's:

independent variable (IV) and moderator variable (M). Modul B represents the regression analysis taking into consideration the predictors IV, M, and the interaction term (IVxM).

Therefore, the effect of the addition of the interaction term (IVxM) will be the difference between Module A and Module B.

To examine the moderation effect, we apply the moderation methodology to the prior modules With results for module 1 in concern; after using the first statistical approach (BBN) we concluded that there is an effect of BCR on CR especially for the high level of CET1 ratio moving from cluster A to cluster B. Also, we found that in clusters A and B the probability of CR is affected by the level of CET1 ratio more than the level of CAR ratio. In the second statistical approach, we used the Spearman test to study the effect of CAR on CR and the effect of the CET1 ratio on CR separately. The null hypothesis H0 of the study: there is no effect statistically significant of BCR on CR moving from cluster A to cluster B assuming a significance level of 0.05. Hence the alternative hypothesis Ha: there is an effect statistically significant of BCR on CR moving from cluster A to cluster B. We found that the Sig. value for CAR and CET1 ratio is 0.669 and 0.734, respectively. Both values are greater than 0.05.

Therefore, the null hypothesis H0 is confirmed. We can say that there is no effect statistically significant of CAR and CET1 separately on CR. For the third Module, we used multivariate regression analysis to investigate more about the simultaneous effect of CAR and CET1 ratio on CR and to predict the shape of the relationship between those components. The results showed that there is no linear regression between CAR, CET1 ratio, and CR. The test for nonlinear regression (Logarithmic, Inverse, Quadratic, Cubic models.) is, also, negative.

With results for module 2 in concern, after using the first statistical approach (BBN) we concluded that there is an effect (increase in P values) of BCR on P moving from cluster A to cluster B. However when we entered the control variable into the model, it did not produce any significant change in the effect of BCR on P. To investigate more if this effect is significant, we used the second approach (Spearman test) to study the effect of CAR on P and the effect of the CET1 ratio on P separately. The null hypothesis H0 of the study: there is no effect statistically significant of BCR on P moving from cluster A to cluster B assuming a significance level of 0.05. Hence the alternative hypothesis Ha: there is an effect statistically significant of BCR on P moving from cluster A to cluster B. We found that the sig value is statistically significant only between CAR and ROAA (Sig= 0.455). Therefore, we rejected the null hypothesis H0, and we concluded that there is a weak relationship (Corr. Coeff. = 0.455 < 0.5), but statistically significant, between CAR and ROAA moving from cluster A to cluster B assuming a significance level of 0.05. To analyze the simultaneous effect of CAR on ROAA, we used the third approach (regression Analysis). We concluded that the regression relationship is positive but weak because only 24.3% of the changes in ROAA variance can be explained by CAR.

With results for module 3 in concern, the results showed that after the application of Basel III accord in Lebanon, risk and profitability decreased in banks. We also noticed this effect is much greater in small and high-risk banks.

With results for module 4 in concern, The results of the 2 scenarios showed that all the Sig.values are < 0.05 which is the significance level in our study, Therefore there no moderation effect from the GDP Growth on the relationship between Basel III capital regulation (BCR), credit risk (CR), and profitability(P). we can also notice that the Sig. value of the interaction term (CET1xGDP) was 0.059 which is very close to 0.05. This means that if we increase our significance level up to 0.06 the GDP Growth will have a moderation effect on the relationship between the CET1 ratio and ROAE. This moderation effect is R square Change = 1.9%. which is the percentage increase in the variation explained by the addition of the interaction term (CET1xGDP) in comparison with Module A (without the interaction).

Thus, we can conclude from module 1 that there is no effect statistically significant from Basel III capital regulation (BCR) on credit risk (CR). On the other hand, module 2 showed that the impact of BCR on P is only found between CAR and ROAA. This regression relationship is weak due to 24.3% of the changes in ROAA that were recorded. Module 3 showed that after the application of Basel III accord in Lebanon, risk and profitability decreased in banks. As for module 4, we can conclude that there no moderation effect from the GDP Growth on the relationship between Basel III capital regulation (BCR), credit risk (CR), and profitability(P).

The results for module 1 are aligned with [START_REF] Bitar | The effect of capital ratios on the risk, efficiency, and profitability of banks: Evidence from OECD countries[END_REF] findings', which proved that the Basel III risk-based capital ratio failed to decrease bank risk using a sample of 39 OECD countries during the 1999-2013 period. As for module 2 in concern, results also are similar to Lee and Hsieh (2013) and Molyneux, and Wilson (2009) findings that emphasized that the impact of bank capital on profitability is positive but relatively weak.

These findings are interesting, from the regulatory perspective, Basel III capital regulation must reduce credit risk. Yet, the results of this thesis contradicted regulators in some areas. This allows for further exploration and studies of the correlation between Basel III and credit risk in MENA banks.

Limitations of the Study

This study faced several limitations and difficulties. First of all, at the data level; the original sample was 33. Then, we excluded banks for which we cannot find complete financial data.

Thus, we ended up with a final sample of 25 banks. Second, in Lebanon, there is no official financial data of the state like Data from the Central bank. To resolve those difficulties, we have taken a database provided by Bankdata which is a consulting company established in Lebanon in 1986. "Bankdata's publishing department has established a solid reputation of being a unique, independent, and trustworthy source of information on Lebanese banks" (Analytics.

Information. Insight, 2020). Thus, this study might form the basis for future articles when studying the impact of Basel III capital regulation on credit risk and profitability in Lebanese banks. 
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 1 Figure 1: Risk Capital Ratio.Source: https://www.bis.org/bcbs/publ/d424_inbrief.pdf

Figures 2

 2 Figures 2 and 3 showed the timeline of the implementation of Basel III 2017 reforms.

Figure 2 :Figure 3 :

 23 Figure 2: Basel III 2017 reforms timeline Source: https://www.bis.org/bcbs/publ/d424_inbrief.pdf

1. 7 . 1

 71 The Paradox of Capital Regulation under CAPM All Basel accord tells banks that they should hold more common equity in their capital structure.

  Germany and Japan. The first use of CAMP as a measure of the cost of equity in banks was in 2002 by the US Federal banks. The Fed's methodology for imputing these costs is known as the Private Sector Adjustment Factor (PSAF). The PSAF cost of equity from 2002 to 2005 was the average of three estimates based on comparable accounting earnings, a dividend discount model, and the CAPM. Green et al (2003) 1.7.1.2 Capital Asset Pricing Model Theory (CAPM)

Module 1 :

 1 The impact of Basel III capital regulation (BCR) on credit risk (CR) in Lebanese banks. Module 2: The impact of Basel III capital regulation (BCR) on profitability (P) in Lebanese banks. Module 3: The trade-off between banking risk and profitability under Basel III capital regulation Module 4: The interaction effect of GDP growth on the relationship between Basel III capital regulation (BCR), credit risk (CR), and profitability (P) in Lebanese banks.

  Independent variable: Basel III capital regulation (BCR) Dependent variable 1: Credit risk (CR) Dependent variable 2: Profitability (P) Moderator Variable: GDP growth We choose to study the first pillar (called capital requirement or regulation) of Basel III because it is the most explicit goal of the Basel Committee in the reform of the regulatory framework.Basel III strengthens the quality and level of capital, by admitting only the highest quality instruments in the core Tier 1. In section 3.3, we explained in detail why we chose credit risk as an indicator of banking risk. Also in section 3.4, we explained the characteristics of the Lebanese banking sector.In the paragraphs below (A, B, and C ) we explained, in brief, the 4 modules in the study. Paragraph A for modules (1 and 2), paragraph B for module 3, and paragraph C for module 4. A-Modules 1 and 2 We asked our critical question: how can we study the impact of Basel III capital regulation (BCR) on credit risk (CR) and profitability (P) in Lebanese banks? To answer this question, we considered a timeline for the study from 2012 to 2017, covering the period after the development of the Basel III accord in Lebanon. In this timeframe, BDL has adopted the new capital adequacy ratio according to 2 circulars: Basic circular No 119 1 and intermediate Circular No 358 2 . The Basic Circular No.119 was published in 2008 and set a timetable for Lebanese banks to adjust their capital structure from the year 2012 up to the year 2015, The intermediate Circular No.358 was published in March 2014 and set a timetable for Lebanese banks to adjust their capital from the year 2016 up to the year 2018. Based on the timeline set by circulars mentioned above we divided our study into 2 clusters of timelines: The First cluster is A (contains the financial data of the sample between 2012-2015). The second cluster is B (includes the financial data of the sample between 2016-2017). We excluded the year 2018 from cluster B because, at the time of the study, the financial data of the year 2018 was not completed. By studying the impact of BCR on (CR and P) moving from cluster A to cluster B we can answer our research question. We choose to study banks that are Lebanese and commercial which are 25 banks. These banks implement Basel III capital regulation in the same protocol and they represent the majority of the operational banks in Lebanon. The financial data for banks has been retrieved from a company called Bankdata which is a consulting company established in Lebanon in 1986.

Figure 4 :

 4 Figure 4: summary for modules 1 and 2

  Political and Financial risk ratings were respectively high and low risk in 2011 and became high and moderate risk in 2017. This deterioration in risk metrics will be translated into credit Loss and an increase in provisions in the Lebanese banking sector between 2011 and 2017.Lebanese Risk Outlook 2011-2012Lebanese Risk Outlook 2016-2017.

Figure 5 :

 5 Figure 5: Lebanon risk outlook between 2011-2012.

  Lebanese Treasury bonds D-The free Banking Zone On the first of April 1975, decree No. 29 established a free banking zone by granting the Lebanese government the right to exempt nonresidents' deposits and liabilities in foreign currency from : 1. The income tax on interest earned. 2. The required reserves imposed by the Banque Du Liban under article 76 of the Code of Money and Credit. 3. The premium of deposit guarantee is imposed on bank deposits to the profit of the National Deposit Guarantee Institution. D-Anti-money Laundering Lebanon has been aware of the necessity to combat money laundering particularly because the banking secrecy law could be used as a means for such illegal operations. Due to this and with respect to the banking secrecy law, the Association of Banks in Lebanon (ABL) set a Due Diligence Convention which was signed by the member banks. This convention aims to prevent money laundering operations. Lately, the Lebanese banks association issued new due diligence measures to be applied by banks. 3.4.2 Lebanese Banking Industry Analysis: From 2011 to 2017 All financial and economic metrics were retrieved from the Bankdata Financial Services,2018. www.bankdata.com and the Lebanon Ministry of Finance www.finance.go.lb.

Figure 6 :

 6 Figure 6: Evolution of Real GDP Growth in the MENA region from 2010-2017 Source: Bankdata Financial Services,2018. www.bankdata.com

Figure 7 :Figure 8 :

 78 Figure 7: Banking assets growth in the MENA countries from 2015-2017 Source: Bankdata Financial Services,2018. www.bankdata.com

Figure 9 :

 9 Figure 9: Macro-Economic Indicators of Lebanon between 2016-2017 Source: Lebanon Ministry of Finance.

Figure 11 :Figure 12 :

 1112 Figure 11: Capitalization of Lebanese banks from 2011-2017. Source: Bankdata Financial Services,2018. www.bankdata.com

3. 5 6 For

 56 Methodology of Module 1 and Module 2 A-Data SourceResearch Source of information is taken from the database provided by Bankdata4 which is a consulting company established in Lebanon since 1986. The core publishing activity of Bankdata consists of annual and quarterly reports covering the analysis of the bank's financial statements highlighting their performance through a standardized approach.B-SamplingAccording to the Association of Banks in Lebanon, there are 65 operational banks in Lebanon.In terms of activity, out of the total 65 operational banks, 12 are investment banks and 53 are commercial banks of which 33 are Lebanese and 20 are foreign and Mixed. Islamic banks are excluded from the application of Basel III.We choose to study banks that are Lebanese and commercial. These banks implement Basel III capital regulation in the same protocol and they represent the majority of the operational banks in Lebanon. (Commercial banks represent: 81.53 % of the operational banks in Lebanon and Lebanese banks represent 62.26 % of the commercial banks). Therefore, the sample selected for this study was 33. Then, we excluded banks which are subsidiaries of other banking or insurance groups and banks for which a complete financial statement could not be found. Thus, this study ended up with a final sample of 25 banks. Thesis Appendix (A).C-Sampling PeriodThe sample period is from 2012 to 2017, covering the period after the development of Basel III in Lebanon. In this time frame, the central bank of Lebanon has adopted the new capital adequacy ratio according to 2 circulars: Basic circular No.119 and intermediate Circular No.358.The Basic Circular No.119 was published in 2008 and set a timetable for Lebanese banks to adjust their capital structure from the year 2012 up to the year 2015, The intermediate Circular No.358 was published in March 2014 and set a timetable for Lebanese banks to adjust their capital from the year 2016 up to the year 2018. Based on the timeline set by circulars mentioned above. this study is divided into 2 clusters of timelines: The First cluster A contains the financial data of the sample between 2011-2015. The second cluster B includes the financial data of the sample between 2016-2017. The year 2018 was excluded from cluster B because at the time of the study the financial data of the year 2018 was not completed. D-Independent Variables Capital Adequacy Ratio (CAR) is a widely known ratio used by the Basel Committee in evaluating the regulatory capital of a bank 5 , also the central bank of Lebanon has determined CAR as a principal measure in adopting Basel III capital regulation according to Basic circular No.119 and intermediate Circular No.358. CAR is present in the literature for example Awdeh, Moussawi, and Machrouh (2011), used CAR to study the impact of regulatory capital on bank risk-taking using a panel of Lebanese commercial banks over the period 1996-2008. Hogan, Meredith, and Pan (2017) used CAR to evaluate the effectiveness of risk-based capital (RBC) on US banks over the period between 2000-2015. Hogan (2015) used CAR to compare the RBC ratio to the standard capital ratio of equity over assets of US holding companies from 1999 through 2010. Hristov and Hülsewig (2017) used CAR to study the importance of the endogenous interaction between private debtors' default, aggregate loan losses, and the bank capital regulation for the transmission of macroeconomic shocks using euro area data over the period 2000-2015.In addition to CAR, The Common Equity Tier 1 Ratio (CET1 Ratio) is commonly used by the European Banking Authority and by Basel Committee to measure the capital adequacy ratio for a bank all these reasons we studied Basel III capital regulation (BCR) according to 2 measures A-Capital Adequacy Ratio (CAR) The capital adequacy ratio is calculated by dividing a bank's capital by its risk-weighted assets B-Common Equity Tier 1 Ratio (CET1 Ratio) "Tier 1 common capital ratio is a measurement of a bank's core equity capital, compared with its total risk-weighted assets, and signifies a bank's financial strength ." (Tier 1 Common Capital Ratio Definition,2019, par.1).E-Dependent VariablesCredit risk (CR) "is measured by the ratio of loan loss provisions to total assets. The loan loss provisions represent the funds set aside by the bank to cover unexpected losses caused by bad loans. An increase in the number of doubtful loans increases the number of accumulated provisions. This measure was used by[START_REF] Aggarwal | The impact of FDICIA and prompt corrective action on bank capital and risk: Estimates using a simultaneous equations model[END_REF] to examine the asset quality" (as cited in bougatef & Mgadmi, 2016, p.3). "Return on average assets (ROAA) is an indicator used to assess the profitability of a firm's assets, and banks and other financial institutions must often use it as a means to gauge financial performance.

Figure 15 :

 15 Figure 15: Bank Size categories in Lebanon

  and Masmoudi (2013), a Bayesian Belief Network (BBN) is a graphical representation of a probabilistic model that encodes a set of conditional independence relationships. It has become a popular tool for decision-making systems in various fields such as biology Hassen, Masmoudi, and Rebai (2008), computer science: Bouchaala, Masmoudi, Gargouri, and Rebai (2010) finance: Abid, Zaghdene, Masmoudi, and Ghorbel (2017) and in governmental trends Dbouk and Zaarour (2013). Indeed, the BBN is one of the most comprehensive and consistent formalisms for the acquisition and modeling of complex systems outperforming logistic regression in terms of diagnostic prediction Gevaert et al. (2006). Saad et al. (2013) have indicated BBNs as powerful tools for knowledge representation and inference. Others mentioned that most BBN is a well-known characteristic of statistical learning algorithms that have a high classification accuracy and a probabilistic inference Kirkos, Spathis, and Manolopoulos (2007); Zaarour et al. (2015).

Figure. 16

 16 Figure.16 illustrated our implemented BBN that models the impact of BCR on CR and P. The nodes represent the variables of interest (CAR-CET1 Ratio-CR and P) the arcs were selected from expert's view based on academic articles like Bitar, Saad, and Benlemlih (2016); Lee and

Figure 16 .

 16 Figure 16. Example Bayesian network.

Factor 1 :

 1 main research question is The Impact of Basel III capital regulation on credit risk and Profitability in Lebanese Banks. Therefore, we should use a statistical test that is compatible with our research question and the nature of the data The nature of the variables in the study is quantitative. In statistics when the variables are quantitative, we have 2 options for correlation tests. Pearson correlation test (Parametric) Or Spearman correlation test (Nonparametric). We choose the spearman correlation test in our study based on 2 factors: The number of banks is 25 < 30.

(CRO) of 30 (

 30 Lebanese and commercial) banks in Lebanon. The interview questions are divided into 3 main sections: 1-Risk Management and Capital regulation 2-Profitability, Sustainability, and Regulatory Capital 3-The Trade-off Between Risk and Profitability. Thesis Appendix (C). We classified our interview based on bank size which is the control variable in the study. In Lebanon, there are 4 categories of bank size: Alpha-Beta-Gamma-Delta. The central bank of Lebanon has adopted Basel III capital regulation according to 2 circulars: Basic circular No.1192 and intermediate Circular No.3583. The Basic Circular No.119 was published in 2008 and set a timetable for Lebanese banks to adjust their capital structure up to the year 2015, the intermediate Circular No.358 was published in March 2014 and set a timetable for Lebanese banks to adjust their capital up to the year 2018.To examine the impact of Basel III capital regulation (BCR) on risk and profitability, we asked our CFO's to rate risk and profitability based on 5 scale metrics before and after the application of the 2 circulars related to Basel III. Finally, to analyze the data, we used ATLAS. this module is to test if the variable GDP growth can have a moderation effect on the relationship between Basel III capital regulation (BCR), credit risk (CR), and profitability (P) in Lebanese banks Based on the definition of World Bank 7 : GDP Is the sum of gross value added by all resident producers in the economy plus any product taxes and minus any subsidies not included in the value of the products. It is calculated without making deductions for depreciation of fabricated assets or depletion and degradation of natural resources.We retrieved the annual percentage growth rate of GDP at market prices based on constant 2010 U.S. dollars for the Lebanese economy between 2012 to 2017. Our source of information was taken from the word bank database of Lebanon 8 .

Figure 17 :

 17 Figure 17: GDP growth in Lebanon between 2012-2017 Source: https://data.worldbank.org/indicator/NY.GDP.MKTP.KD.ZG?end=2017&locations=LB&start=2012

•

  Standardized values of the independent variable (IV), Moderator GDP growth (M), and the dependent variable (DV) • Create an interaction variable IVxM by multiplying the IV with the M • Enter the IV, M, IVxM, and DV into a regression analysis To test the moderation effects we apply a moderation methodology based on 2 modules • Module A represents the regression analysis taking into consideration only the predictor's: IV and M. • Modul B represents the regression analysis taking into consideration the predictors IV, M, and the interaction term IVxM.

1 and 2

 2 which studied the effect of Basel III capital regulation (BCR) on credit risk (CR) and profitability (P) in Lebanese banks. we ended up with 2 scenarios : Scenario1: Testing the moderation effect of GDP growth on the relationship between Basel III capital regulation (BCR) and credit risk (CR) in Lebanese banks. Scenario2: Testing the moderation effect of GDP growth on the relationship between Basel III capital regulation (BCR) and profitability (P) in Lebanese banks. The detailed results of module 4 are presented in chapter 4 Thesis Findings Chapter 4: Thesis Findings

2 ; 4 . 3 ; 4 . 4 ; 4 . 5 )Article 4 :

 24344454 illustrated our academic articles (1,2,3 and 4) respectively, and Finally, sections 4.5 and 4.6 presented our thesis conclusions and limitations of the study. Thesis academic articles are: Article 1: The Impact of Basel III Capital Regulation on Credit Risk: A Hybrid Model Article 2: The Impact of Basel III Capital Regulation on Profitability: A Hybrid Model Article 3: The Trade-off Between Banking Risk and Profitability under Basel III Capital regulation The interaction effect of GDP growth on the relationship between Basel III capital regulation (BCR), credit risk (CR), and profitability (P) in Lebanese banks.
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 411 Articles Publications Article 1 is published in the academic peer-reviewed journal "International Journal of Finance & Banking Studies" on June 4, 2020. Article citation:
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 18 Figure 18: Certification of presentation of article 1 in the conference (ICOFINT)

Figure 19 :

 19 Figure 19: Certification of presentation of article 2 in the conference.

Figure 20 :

 20 Figure 20: Certification of presentation of article 3 in the conference.
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  Gautier is a professor at the IAE Paris (Sorbonne Business School, University Paris-I Panthéon-Sorbonne). He is the director of the Master in Management of the Global Supply Chain (Hanoi, Ho Chi Minh City, Paris) and the Master in Decision Systems and Risk Management at ENSAM and IAE Paris. He previously worked as a financial auditor in an Anglo-Saxon firm and then as a management controller in an international automotive group. In 2002, he obtained his doctorate in management science at the University of Paris I Panthéon-Sorbonne on the subject of the financial performance of design and development projects for new products in the industry. His thesis was awarded by the FNEGE and published in a book by Economica editions (Paris). His research focuses on the economic steering of projects, risk management, and integration of the supply chain. He has published several books and articles on these themes. Iyad Zaarour Iyad Zaarour is an associate professor at the faculty of Economics and Business Administration of the Lebanese Universit. He contributed significantly to many research projects developed in the GREAH research group in Le Havre, France where he Co-supervised a research team in engineering domains, more specifically, in biomedical engineering, Electrical engineering, and Neuro Sciences field. At GREAH he proposed innovative concepts and new methods to solve problems in the framework of Bayesian Belief Network formalism and obtained very good results attested by several publications in international conferences and high standard journals.

  and 22, we can see examples of the decision of the journal of financial services research (classification B) and the decision of the journal of quantitative finance (classification B).

Figure 21 :

 21 Figure 21: Journal of Financial Services Research Decision

  on academic researches related to this area. Firstly, we discussed the evolution of regulatory capital based on the Basel accord (Basel I, Basel II & Basel III). Secondly, we presented a subset of literature based on 2 hypotheses to understand more how capital regulation affects banking risk.Basel Capital RegulationBasel I Basel I. It was published by the Basel Committee on Banking Supervision (BCBS) in 1988. The main focus of this accord was the minimum regulatory capital, which is the bank's capital divided by the risk-weighted assets. Basel I provided an international platform on bank capital regulation and was a quick answer to the internationalization of the banking sector.Basel II Basel II. It is "introduced after the various financial crises of the 1990s (the Mexican Crisis of 1994, the Asian crisis, and the Brazilian and Argentinean crisis). Basel II did not modify the definition of capital introduced in the previous Accord and did not increase the minimum capital ratio (still at 8%). The critical innovation in Basel II is related to the computation of riskweighted assets, which now included credit, market, and operational risk" (Motocu, 2013, para 1).Basel III Basel III. It was published in 2011 resulting from the global financial crisis in 2008. Basel III amplified the quality and the level of capital by "admitting only the highest quality instruments in the core Tier, revising the components of Tier 1 and Tier 2 and eliminating Tier 3 from the regulatory capital within ten years"(Tanda, 2015, para 17). The capital ratio is now a combination of elements and a percentage of the components of the total capital. Based on the above, we can see that Basel Capital Regulation has progressed from Basel I to Basel III. "In Basel III, banks have to strengthen the quality and level of capital by admitting the highest quality instruments in the core Tier 1"(Tanda, 2015, p. 16).

Hypothesis 1 :Hypothesis 2 :

 12 Higher capital adequacy ratios are associated with lower bank risk[START_REF] Bitar | Bank risk and performance in the MENA region: The importance of capital requirements[END_REF] concluded that the commitment with the Basel capital demands increases bank protection against risk, and enhances efficiency: they chose an average of 168 banks in 17 MENA countries from 1999-2013 period.[START_REF] Hoque | Bank regulation, risk, and return: Evidence from the credit and sovereign debt crises[END_REF] examined if permissive regulations are accountable for exaggerated risktaking by the banks. To achieve such a purpose, they used the 2008 World Bank research survey that was conducted on bank regulation data. Their results showed that the increase in capital ends up reducing the bank risk during the financial crisis of 2008. However, firm authoritative supervision ended up in great systematic risk in banks during the crisis.Lee and Hsieh (2013) admitted that: the impact of bank capital on risk and profitability using a sample of Asian banks over the period 1994 to 2008. They realized that increasing capital improves profitability and decreases the risk. This evidence indicates that poorly capitalized banks generate less profitability and take more risk. Also, the negative relationship between capital and risk can be explained by the moral hazard hypothesis, while the positive association between capital and profitability can be understood under the structure conduct-performance hypothesis. (as cited in Bougatef & Mgadmi, 2016, p. 52). Furthermore, Klomp and De Haan (2012) examined the effects of capital regulation on banking risk. They referred to data, which exceeded 200 banks around 21 OECD countries from 2002 till 2008. Based on quantile regressions analysis Klomp and De Haan discovered that banking regulation and supervision affect the risks of high-risk banks. However, most measures for bank regulation and supervision do not have a significant effect on low-risk banks" (Klomp & De Haan, 2012, p. 3197). Higher capital adequacy ratios correlate with higher bank risk Bougatef and Mgadmi (2016) illustrated that prudential regulations did not succeed in lowering banks' risk-taking stimulus nor in increasing capital. They used 24 banks functioning in the MENA region between 2004 and 2012. "They found also a strong negative relationship between the bank size and risk suggesting that large banks have more experience in managing their risk levels through diversification" (Bougatef & Mgadmi, 2016, p. 51). Tran et al. (2016) studied "the interrelationships among liquidity creation, regulatory capital, and bank profitability of US banks using unbalanced quarterly panel data of all U.S. banks from 1996 to 2013" (p. 98). They used a vector autoregressive model (VAR) to analyze the data, their findings show that "the relationship between regulatory capital and bank performance is not linear and depends on the level of capitalization. Regulatory capital is negatively related to bank profitability for higher capitalized banks but positively related to profitability for lower capitalized banks. Therefore, a change in regulatory capital has differential impacts on bank performance" (Tran et al., 2016). Delis et al. (2012) investigated the impact of capital regulation on bank risk-taking using a large international panel dataset between 1998-2008. They used the local estimation technique (LGMM) to analyze the data, their findings suggested: "that the impact of capital regulation on bank risk is very heterogeneous across banks and the sources of this heterogeneity can be traced into both bank and industry characteristics" (Delis et al., 2012, p. 57). Finally, Awdeh et al. (2011) studied "the impact of regulatory capital on bank risk-taking using a panel of Lebanese commercial banks over the period 1996-2008" (p. 2). They proved "that higher capital requirements are associated with an increase in risk, larger banks in Lebanon tend to hold lower capital and have better capability to control risk, mainly through diversification" (Awdeh et al., 2011, p. 2).
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 1 Figure 1: General Research Model.
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 11 Figure 2 presents the Bar chart of the CAR mean values over the years for the two clusters A and B. It shows clearly that there are no significant changes over the years nor between the clusters.

Fig 2 :Figure 3

 23 Fig 2: Presents the Bar chart of the CAR mean values over the years for the two clusters A and B Figure 3 presents the Bar chart of the CET1 mean values over the years for the two clusters A and B. It shows clearly that there are no significant changes over the years nor between the clusters.

Fig 3 :

 3 Fig 3: Presents the Bar chart of the CET1 mean values over the years for the two clusters A and B.

Figure 4

 4 Figure 4 presents the Bar chart of the CR mean values over the years for the two clusters A and B. It shows clearly that there is an increase in CR over the clusters between the years 2015 and 2016 due to the application of the new circular No 358 by the central bank of Lebanon concerning Basel III capital regulation but this increase in credit risk-return to the normal value in 2017.

Fig 4 :

 4 Fig 4: Presents the Bar chart of the CR mean values over the years for the two clusters A and B

Fig 5a :

 5a Fig 5a: Checking Linearity Assumption for CR vs CAR in Cluster A

Fig 8a :

 8a Fig 8a: Testing nonlinear regression models for CR vs CAR in Cluster B

(

  BCR) on credit risk (CR) moving from cluster A to cluster B. This result aligns with Klomp and de Haan (2012) findings' that emphasized the insignificant effect of bank regulation and supervision effect on low-risk banks and with Bitar et al. (2018) findings', which proved that Basel III risk-based capital ratio failed to decrease bank risk Using a sample of 39 OECD countries during the 1999-2013 period.

Figure 1 .

 1 Figure 1. Evolution of minimum capital requirements from Basel I to Basel III 12

  CAR used in the literature also, for example,[START_REF] Awdeh | The effect of capital requirements on banking risk[END_REF], used CAR to study the impact of regulatory capital on bank risk-taking using a panel of Lebanese commercial banks over the period 1996-2008. Hogan, Meredith, and Pan (2017) used CAR to evaluate the effectiveness of risk-based capital (RBC) on US banks over the period between 2000-2015.[START_REF] Hogan | Capital and risk in commercial banking: A comparison of capital and risk-based capital ratios[END_REF] used CAR to compares the RBC ratio to the standard capital ratio of equity over assets of US holding companies from 1999 through 2010. Hristov and Hülsewig (2017) used CAR to study the importance of the endogenous interaction between private debtors' default, aggregate loan losses, and the bank capital regulation for the transmission of macroeconomic shocks using euro area data over the period 2000-2015.

  and Masmoudi (2013), a Bayesian Belief Network (BBN) is a graphical representation of a probabilistic model that encodes a set of conditional independence relationships. It has become a popular tool for decision-making systems in various fields such as biology: Hassen, Masmoudi, and Rebai (2008), computer science: Bouchaala, Masmoudi, Gargouri, and Rebai (2010) finance: Abid, Zaghdene, Masmoudi, and Ghorbel (2017) and in governmental trends Dbouk and Zaarour (2013).

Figure. 2

 2 Figure.2 illustrates our implemented BBN that models the impact BCR on P. The nodes represent the variables of interest (CAR-CET1 Ratio and P) the arcs were selected from expert's view based on academic articles like Bitar, Saad, and Benlemlih (2016); Lee and Hsieh (2013) and others …. They all mention that the effect is from BCR to P and not vice versa.

Figure 2 .

 2 Figure 2. Bayesian network.

  CET1diff=CET1b-CET1a the difference CET1 mean values between the 2 clusters... Let ROAAdiff=ROAAb-ROAAa the difference ROAA mean values between the 2 clusters CET1diff and ROAAdiff values are presented in Appendix (E).

Figure 3

 3 Figure 3 illustrates the normal p-p plot of the regression standardized residual. It can be noticed that the grey curve points are approximately close to the straight-line normal distribution.
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 34 Figure 3. Residual normality.
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 4 Figure 4. Homoscedasticity.

Figure 5

 5 Figure 5 presents the Bar chart of the CAR mean values over the years for the two clusters A and B. It shows that there are no significant changes over the years nor between the clusters.

Figure 5 .

 5 Figure 5. Clustered bar chart of the CAR mean values over the years.

Figure 6

 6 Figure 6 presents the Bar chart of the CET1 mean values over the years for the two clusters A and B. It shows clearly that there are no significant changes over the years nor between the clusters.

Figure 6 .

 6 Figure 6. Clustered bar chart of the CET1 mean values over the years.

Figure 7 .Figure 8

 78 Figure 7. Clustered bar chart of the ROAA mean values over the years.

Figure 8 .

 8 Figure 8. Clustered bar chart of the ROAE mean values over the years and between clusters.

  Values for the independent variables CAR and CET1 in cluster B are less than the values in cluster A (ex: Std. Dev. CARB = 5.02 < Std. Dev. CAR A = 9.95). This means that the CAR and CET1 values across years in cluster B are less deviated and therefore closer to the mean values in comparison with cluster A Empirical Model Inferential statistics using BBN. In this section, we presented BBN inferential statistics for two clusters of timelines: the first cluster (A) contains the financial data of the sample between 2011 and 2015. The second cluster (B) contains the financial data of the sample between 2016 and 2017. The sample size is the same, 25 banks, for the two clusters A and B. Also, a brief descriptive comparison between the two clusters is presented.Cluster A. Table10shows the CAR, CET1, ROAA, and ROAE probability values for different levels LOW, MEDIUM, and HIGH. P(CAR=LOW) =0.01, P (CAR= MEDIUM) =0.17 and P (CAR= HIGH) = 0.82. Thus, the probability of the Capital Adequacy Ratio increases with the increase of the CAR level. The same can be applied for the Common Equity Tier 1 Ratio. On the other hand, the probability values of ROAA and ROAE increase going from LOW to MEDIUM levels. However, these values decrease for HIGH levels. For example: P (ROAA = LOW) = 0.19 increasing to P (ROAA = MEDIUM) = 0.51 and then decreasing to P(ROAA = HIGH) = 0.3.

  For example: P (ROAA = LOW) = 0.16 increasing to P (ROAA = MEDIUM) = 0.53 and then decreasing to P (ROAA = HIGH) = 0.31. Regarding ROAE, the probability decreases with the increase of the ROAE level.

  Figure one we showed the evolution in the quality, and the level of capital regulation requirements form (Basel I to Basel III), and how much changes are made in terms of capital regulation. "By 2019, the highest quality components of capital should represent at least 6% of RWA, of which at least 4.5% of RWA is held as common equity".
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 1 Fig 1: Evolution of minimum capital requirements from Basel I to Basel III2. Materials and Methods

Fig 2 :

 2 Fig 2: Categories of Lebanese banks

Figure 3 :

 3 Figure 3: Network Graphs
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 42 Figure 4: Word Count Graph

4. 6

 6 Thesis ConclusionsThis thesis examined the impact of Basel III capital regulation (BCR) on credit risk (CR) and profitability (P) based on 4 modules. Modules 1 and 2 are quantitative, they studied the effect of BCR on CR and P respectively. Module 3 is qualitative, it investigated the trade-off between banking risk and profitability under Basel III regulation. Module 4 studied the interaction effect of GDP growth on the relationship between Basel III capital regulation (BCR), credit risk (CR), and profitability (P) in Lebanese banks Modules 1 and 2 are constructed using a sample of 25 commercial banks in Lebanon over the period 2012-2017. We asked our critical question: how can we study the impact of BCR on CR and P?To answer this question, we considered a timeline study from 2012 to 2017 that covered the period after the development of the Basel III accord. In this timeframe, the central bank of Lebanon adopted the new capital adequacy ratio according to 2 circulars: Basic circular No 119 and intermediate Circular No 358. Based on the timeline set by circulars mentioned above, we divided our study into 2 clusters of timelines: The first cluster is A (contains the financial data of the sample between 2012-2015). The second cluster is B (includes the financial data of the sample between 2016-2017). By studying the effect of BCR on CR and P moving from cluster A to cluster B, answers were provided to the research question that was raised earlier.

Module 3

 3 is constructed using a sample of 30 commercial banks in Lebanon. It used semistructured interviews with the chief risk officer (CRO). To examine the impact of Basel III capital regulation on risk and profitability, we asked our CFO's to rate risk and profitability based on 5 scale metrics before and after the application of Basel III in Lebanon. To analyze the data, we used ATLAS. ti version 8.3 software. Module 4 examined if the variable GDP Growth can have a moderation effect on the relationship between Basel III capital regulation (BCR), credit risk (CR), and profitability (P) in Lebanese banks.

1 and 2

 2 which studied the effect of Basel III capital regulation (BCR) on credit risk (CR) and profitability (P) in Lebanese banks. we ended up with 2 scenarios: Scenario1 Testing the moderation effect of GDP growth on the relationship between Basel III capital regulation (BCR) and credit risk (CR) in Lebanese banks. Scenario2 Testing the moderation effect of GDP growth on the relationship between Basel III capital regulation (BCR) and profitability (P) in Lebanese banks.

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  The IFRS 9 expected credit loss (ECL) model has been introduced in the Basel committee guideline on 18 December 2015. For banks reporting under International Financial Reporting Standards (IFRS), 1 January 2018 marked the transition to the IFRS 9 expected credit loss (ECL) model, a new era for impairment allowances.B-The Effect of Political and Economic Situations on Credit Risk in LebanonIn figure5below we can see the risk outlook of the Lebanese banking sector in terms of Political, Financial, Economic, and Composite Risk ratings. The data is retrieved from the issues papers of Byblos Bank Economic Research and Analysis Department.3 Political & Composite Risk Ratings range from 0 to 100 (Where 100 indicates the lowest risk).

Financial & Economic Risk Ratings range from 0 to 50 (Where 50 indicates the lowest risk)

Between 2011 and 2017 we can see a deterioration in Lebanese banking risk metrics. For example, economic and composite risk ratings were moderate in 2011 and became high in 2017.

Table 2

 2 presents the descriptive statistics of CAR, CET1, and CR over Clusters. It shows that the mean and median values for cluster B are slightly higher than the values in cluster A (ex:

	Mean CAR B = 17.77 > Mean CAR A = 16.82). Moreover, Std. Dev. values for the independent
	variables CAR and CET1 in cluster B are less than the values in cluster A (ex: Std. Dev. CAR
	B = 5.02 < Std. Dev. CAR A = 9.95). This means that the CAR and CET1 values across years
	in cluster B are less deviated and therefore closer to the mean values in comparison with cluster
	A.						
		Cluster A			Cluster B		
	Variables Mean Median	Std. Dev.	Min	Max Mean Median	Std. Dev.	Min	Max
	CAR	16.82 13.80 9.95	8.69 77.66 17.77 16.51 5.02	11.36	36.23
	CET1	0.1388 0.1093 0.1083 0.0520 0.7749 0.1410 0.1223 0.0578 0.0877 0.3622
	CR	0.0021 0.0010 0.0039 0	0.0259 0.0036 0.0020 0.0049 0.000025 0.0227

Table 2

 2 

	Comparisons between CAR, CET1, and CR over Clusters
	4.2. Empirical Model
	4.2.1 Inferential statistics using BBN

Table 3

 3 Thus, the probability of the Capital Adequacy Ratio increases with the increase of the CAR level. The same can be applied to the Common Equity Tier 1 Ratio. Meanwhile, the CR probability variable shows almost the same value around 0.33 for the different levels

		shows the CAR, CET1, and CR probability values for different levels LOW, MEDIUM,
	and HIGH. P (CAR=LOW) =0.01, P (CAR= MEDIUM) =0.17 and P (CAR= HIGH) = 0.82.
		Variables Probability	
		LOW	MEDIUM	HIGH
	CAR	0.01	0.17	0.82
	CET1	0.02	0.13	0.85
	CR	0.36	0.31	0.33

Table 3

 3 

CAR, CET1, and CR probability values for cluster A

Table 4

 4 

	the CET1 level is HIGH is equal to 0.28. P (CR=HIGH|CET1=HIGH) =0.28 different than
	P(CR=HIGH|CET1=LOW) =0.25.		
			CR Probability	
			LOW	MEDIUM	HIGH
	CAR	LOW	0.33	0.33	0.33
		MEDIUM	0.35	0.45	0.20
		HIGH	0.49	0.22	0.29
	CET1	LOW	0.25	0.50	0.25
		MEDIUM	0.13	0.60	0.27
		HIGH	0.52	0.20	0.28

presents the effect of the CAR and CET1 independent variables, separately, on the conditional probability of the dependent variable CR. For example, the conditional probability of CR having a LOW level given that the CAR level is LOW is equal to 0.33. P(CR=LOW|CAR=LOW) =0.

[START_REF] Bitar | Bank risk and performance in the MENA region: The importance of capital requirements[END_REF]

. The results show that CAR level LOW does not affect the CR probability. Meanwhile, MEDIUM and HIGH CAR levels affect the CR probability values.

Moreover, the results in Table

6

show that the CR conditional probability values are also affected by all CET1 levels. For example, the probability of CR having a HIGH level given that

Table 4

 4 Effect of CAR and CET1 separately on CR probability for cluster A

Table 5

 5 presents the effect of the CAR and CET1 independent variables, jointly, on the conditional probability of the dependent variable CR. For example, the conditional probability of CR having a LOW level given that the CAR level is MEDIUM and the CET1 level is LOW

	is equal to 0.25. P (CR)=LOW|CAR=MEDIUM, CET1= LOW) =0.25. Moreover, Tables 5 and
	6 show that the CR probability conditional values are affected more by the CET1 levels in
	comparison with the CAR levels. For example, P (CR=LOW|CAR=MEDIUM, CET1= HIGH)
	=0.58 can be driven by the fact that P (CR =LOW|CAR=MEDIUM) =0.35 and P
	(RISK=LOW|CET1= HIGH) =0.52.	
			CR Probability	
	CAR	CET1	LOW	MEDIUM	HIGH
	LOW	LOW	-	-	-
	LOW	MEDIUM	-	-	-
	LOW	HIGH	-	-	-
	MEDIUM LOW	0.25	0.50	0.25
	MEDIUM MEDIUM	0.10	0.60	0.30
	MEDIUM HIGH	0.58	0.25	0.17
	HIGH	LOW	-	-	-
	HIGH	MEDIUM	0.25	0.50	0.25
	HIGH	HIGH	0.51	0.20	0.30

Table 5

 5 Effect of CAR and CET1 jointly on CR probability for cluster A

	Cluster B
	Regarding cluster B, Table 6 shows the CAR, CET1, and CR probability values for different
	levels LOW, MEDIUM, and HIGH. P (CAR=LOW) =0.02, P (CAR= MEDIUM) =0.30 and P
	(CAR= HIGH) = 0.68. Thus, the probability of the Capital Adequacy Ratio increases with the
	increase of the CAR level. The same can be applied to the Common Equity Tier 1 Ratio.
	Meanwhile, the CR probability variable shows almost the same value of around 0.33 for the
	different levels.

Table 6

 6 CAR, CET1, and CR probability values for cluster B

Table 7

 7 presents the effect of the CAR and CET1 independent variables, separately, on the conditional probability of the dependent variable CR. For example, the conditional probability of CR having a LOW level given that the CAR level is LOW is equal to 0.33. P (CR =LOW|CAR=LOW) =0.33. The results show that CAR level LOW does not affect the CR probability. Meanwhile, MEDIUM and HIGH CAR levels affect the CR probability values.Moreover, the results in Table8show that the same pattern can be applied to CET1 levels.

			CR Probability	
			LOW	MEDIUM	HIGH
	CAR	LOW	0.33	0.33	0.33
		MEDIUM 0.33	0.22	0.44
		HIGH	0.39	0.11	0.50
	CET1	LOW	0.33	0.33	0.33
		MEDIUM 0.46	0.23	0.31
		HIGH	0.35	0.12	0.53

Table 7

 7 Effect of CAR and CET1 separately on CR probability for cluster B

Table 8

 8 presents the effect of the CAR and CET1 independent variables, jointly, on the conditional probability of the dependent variable CR. For example, the conditional probability of CR having a LOW level given that the CAR level is MEDIUM and the CET1 level is LOW is equal to 0.33. P (CR =LOW|CAR=MEDIUM, CET1= LOW) =0.33. This probability is the same for all CET1 and CAR levels less than MEDIUM.

			CR Probability	
	CAR	CET1	LOW	MEDIUM	HIGH
	LOW	LOW	0.33	0.33	0.33
	LOW	MEDIUM 0.33	0.33	0.33
	LOW	HIGH	0.33	0.33	0.33
	MEDIUM LOW	0.33	0.33	0.33
	MEDIUM MEDIUM 0.44	0.22	0.33
	MEDIUM HIGH	0.25	0.25	0.50
	HIGH	LOW	0.33	0.33	0.33

Table 8

 8 Effect of CAR and CET1 jointly on CR probability for cluster B Table8presents a comparison between the two clusters A and B in terms of the conditional probability of the dependent variable CR taking into consideration the effect of the independent variables CAR and CET1 separately. Results show that there is a difference between the conditional probability values between the two clusters.

	Comparison between cluster A and cluster B				
			CR Probability, Cluster A		CR Probability, Cluster B	
			LOW	MEDIUM	HIGH	LOW	MEDIUM	HIGH
	CAR	LOW	0.33	0.33	0.33	0.33	0.33	0.33
		MEDIUM 0.35	0.45	0.20	0.33	0.22	0.44
		HIGH	0.49	0.22	0.29	0.39	0.11	0.50
	CET1	LOW	0.25	0.50	0.25	0.33	0.33	0.33
		MEDIUM 0.13	0.60	0.27	0.46	0.23	0.31
		HIGH	0.52	0.20	0.28	0.35	0.12	0.53

Table 9

 9 Comparison between the two clusters A and B in terms of the CR conditional probability taking into consideration CAR and CET1 separately.

Table 10

 10 

			CR Probability, Cluster A		CR Probability, Cluster B	
	CAR	CET1	LOW	MEDIUM	HIGH	LOW	MEDIUM	HIGH
	LOW	LOW	-	-	-	0.33	0.33	0.33
	LOW	MEDIUM -	-	-	0.33	0.33	0.33
	LOW	HIGH	-	-	-	0.33	0.33	0.33
	MEDIUM LOW	0.25	0.50	0.25	0.33	0.33	0.33
	MEDIUM MEDIUM 0.10	0.60	0.30	0.44	0.22	0.33
	MEDIUM HIGH	0.58	0.25	0.17	0.25	0.25	0.50
	HIGH	LOW	-	-	-	0.33	0.33	0.33
	HIGH	MEDIUM 0.25	0.50	0.25	0.43	0.29	0.29
	HIGH	HIGH	0.51	0.20	0.30	0.38	0.09	0.53

presents a comparison between the two clusters A and B in terms of the conditional probability of the dependent variable CR taking into consideration the effect of the independent variables CAR and CET1 jointly. Results show that there is a difference between the conditional probability values between the two clusters.

Table 1 .

 1 and intermediate Circular No 35816 In table 1, we showed the timeline set by these circulars for adopting Basel III capital regulation according to 2 measures: Capital Adequacy Ratio (CAR) and Common Equity Tier 1 Ratio (CET1 Ratio). The Basic Circular No 119 was published in 2008 and set a timetable for Lebanese banks to adjust their capital structure up to the year 2015, the intermediate Circular No 358 was published in March 2014 and set a timetable for Lebanese banks to adjust their capital up to the year 2018. Basel III Timeline in Lebanon.

	Basic circular no 119		Intermediate circular no 358
	2012	2015	2016	2018
	CET1 ratio	CET1 ratio	CET1 ratio	CET1 ratio
	4.50%	8%	8%	10.00%
	CAR	CAR	CAR	CAR
	8%	12%	12%	15%

  Capital Adequacy Ratio (CAR) is a widely known ratio used by the Basel Committee in evaluating the regulatory capital of a bank 17 , also the central bank of Lebanon has determined CAR as a principal measure in adopting Basel III capital regulation according to Basic circular No 119 and intermediate Circular No 358.

Variables

15 

http://www.bdl.gov.lb/circulars/index/5/33/0 (last updated): 14/07/2019)

16 

http://www.bdl.gov.lb/circulars/intermediary/5/37/0/Intermediate-Circulars.html (last updated): 14/07/2019) Independent variable.

Table 2

 2 Variables Description.

		Variables	Definition	Formulas
	1. Capital adequacy ratio	Regulatory	(Tier 1 +Tier2)/risk weighted assets
		(CAR)	capital	
	2. CET1 ratio	Regulatory	CET1 capital/risk-weighted asset
			capital	
	3.	ROAA	Profitability	Net Income /Average Total Assets
	4.	ROAE	Profitability	Net Income /Average Equity

Table 3 .

 3 Shapiro-Wilk Test of Normality

		Statistic df	Sig.
	CARdiff	.565	25	.000
	ROAAdiff	.943	25	.172

Table 4

 4 Shapiro-Wilk Test of Normality

		Statistic df	Sig.
	CARdiff	.565	25	.000
	ROAEdiff	.799	25	.000

Table 5

 5 Shapiro-Wilk Test of Normality

		Statistic Df	Sig.
	CET1diff	.455	25	.000
	ROAAdiff .943	25	.172

Table 6

 6 Shapiro-Wilk Test of Normality

		Statistic Df	Sig.
	CET1diff	.455	25	.000
	ROAEdiff	.799	25	.000

Table 7

 7 Regression Model SummaryAs shown in Table7above, the Sig. values are all greater than 0.05. This means, that these models are not significant and do not represent the data accurately. More sophisticated/complex non-linear models should be investigated, which are out of the scope of this study. Another alternative to find a representative/significant regression model is to check and eliminate first the outliers and extreme points. For this purpose, 6 points out of 25 points were eliminated. The new sample size becomes 19 points. The normality test is applied to the new sample size 19.

	Model Summary and Parameter Estimates.				
	Dependent Variable: ROAAdiff					
		Model Summary				Parameter Estimates
	Equation	R Square F	df1	df2	Sig.	Constant b1	b2	b3
	Linear	.000	.000	1	23	.986	-.030	.000	
	Inverse	.070	1.721 1	23	.202	.007	-.026	
	Quadratic .100	1.216 2	22	.316	-.101	.022	.001
	Cubic	.184	1.578 3	21	.224	-.171	.083	-.002	.000
	The independent variable (CARdiff) contains non-positive values. The minimum value is (-
	27.09). The Logarithmic and Power models cannot be calculated. The dependent variable
	(ROAAdiff) contains non-positive values. The minimum value is (-.748). Log transform cannot
	be applied. The Compound, Power, S, Growth, Exponential, and Logistic models cannot be
	calculated for this variable.						

Table 8

 8 Shapiro-Wilk Test of Normality

		Statistic df	Sig.
	CARdiff	.970	19	.785
	ROAAdiff	.947	19	.351
	Results in Table 9 show that the CARdiff and ROAAdiff variables (Sig. > 0.05) respect the
	normal distribution. Therefore, we will check the Linear Regression Model Conditions.
	Checking Linear Regression Model Conditions:
	1) Residual Normality	

Table 9 .

 9 

	Comparisons Between CAR, CET1, and P Over Clusters	
		Cluster A			Cluster B	
	Variables Mean Median	Std. Dev.	Min Max Mean Median	Std. Dev.	Min	Max
	CAR	16.82 13.80 9.95	8.69 77.66 17.77 16.51 5.02	11.36	36.23
	CET1	0.1388 0.1093 0.1083 0.0520 0.7749 0.1410 0.1223 0.0578 0.0877 0.3622
	ROAA 0.84 0.8850 0.341 0.01 1.68	0.807 0.795 0.5637 -1.52	2.08
	ROAE 9.43 10.2	4.53	0.04 21.06 8.77 8.63	6.099 -7.16	27.48
	Table 9 presents the descriptive statistics of CAR, CET1, ROAA, and ROAE over clusters. It
	shows that the mean and median values for the independent variables CAR and CET1 for cluster
	B are slightly higher than the values in cluster A (ex: Mean CARB = 17.77 > Mean CAR A =
	16.82). However, Table 5 shows that the mean and median values for the dependent variables
	ROAA and ROAE for cluster B are slightly lower than the values in cluster A (ex: Mean ROAE
	B = 8.77 < Mean ROAE A = 9.43). Moreover, the Std. Dev. Values show the same pattern.

Table 10

 10 CAR, CET1, ROAA and ROAE Probability Values for Cluster A

		Variables Probability	
		LOW	MEDIUM	HIGH
	CAR	0.01	0.17	0.82
	CET1	0.02	0.13	0.85
	ROAA 0.19	0.51	0.3
	ROAE	0.3	0.55	0.15
	Table 11 presents the effect of the CAR and CET1 independent variables, separately,
	on the conditional probabilities of the dependent variables ROAA and ROAE. For example, the
	conditional probability of ROAA having a LOW level, given that the CAR level is LOW is
	equal to 0.25. P(ROAA=LOW|CAR=LOW) =0.25. The results show almost the same pattern
	for ROAA and ROAE. Comparing ROAA to ROAE for CAR and CET1 LOW levels, the results
	in terms of probability values are the same. Regarding other levels, the probability values of
	ROAA and ROAE increase going from LOW to MEDIUM levels. However, these values
	decrease for HIGH levels.	

Table 11

 11 Effect of CAR and CET1, Separately, on ROAA and ROAE Probabilities for Cluster A

			ROAA Probability		ROAE Probability
			LOW	MEDIUM	HIGH	LOW	MEDIUM HIGH
		LOW	0.25	0.5	0.25	0.25	0.5	0.25
	CAR	MEDIUM 0.05	0.58	0.37	0.11	0.58	0.32
		HIGH	0.2	0.52	0.28	0.38	0.56	0.06
		LOW	0.25	0.25	0.5	0.25	0.25	0.5
	CET1	MEDIUM 0.07	0.47	0.47	0.07	0.8	0.13
		HIGH	0.19	0.56	0.26	0.38	0.53	0.09
	Table 12 presents the effect of the CAR and CET1 independent variables, jointly, on the
	conditional probabilities of the dependent variables ROAA and ROAE. For example, the
	conditional probability of ROAA having a LOW level given that the CET1 level is MEDIUM,
	and the CAR level is LOW is equal to 0.25. P(ROAA=LOW|CET1=MEDIUM,CAR=
	LOW)=0.25. Also, the probability values of ROAA and ROAE are the same for the two cases
	(CET1=MEDIUM, CAR=LOW) and (CET1=LOW, CAR=MEDIUM). Moreover, almost all
	the probability values of ROAA and ROAE increase going from LOW to MEDIUM levels.

Table 12

 12 Effect of CAR and CET1, Jointly, on ROAA and ROAE Probabilities for Cluster ACluster B. Table13shows the CAR, CET1, ROAA, and ROAE probability values for different

			ROAA Probability		ROAE Probability	
	CET1	CAR	LOW	MEDIUM	HIGH	LOW	MEDIUM HIGH
	LOW	LOW	-	-	-	-	-	-
	LOW	MEDIUM 0.25	0.25	0.5	0.25	0.25	0.5

levels LOW, MEDIUM, and HIGH. P(CAR=LOW) =0.02, P (CAR= MEDIUM) =0.30 and P(CAR= HIGH)= 0.68. Thus, the probability of the Capital Adequacy Ratio increases with the increase of the CAR level. The same can be applied for the Common Equity Tier 1 Ratio. On the other hand, the probability value of ROAA increases going from LOW to MEDIUM levels. However, it decreases for the HIGH level.

Table 13 CAR

 13 

	, CET1, ROAA and ROAE Probability Values for Cluster B
		Variables Probability	
		LOW MEDIUM	HIGH
	CAR	0.02	0.30	0.68
	CET1 0.02	0.21	0.77
	ROAA 0.16	0.53	0.31
	ROAE 0.43	0.37	0.2

Table 14

 14 presents the effect of the CAR and CET1 independent variables, separately, on the conditional probabilities of the dependent variables ROAA and ROAE. For example, the conditional probability of ROAA having a LOW level given that the CAR level is HIGH is equal to 0.16. P(ROAA=LOW|CAR=HIGH) =0.16.

	Table 14						
	Effect of CAR and CET1, Separately, on ROAA and ROAE Probabilities for Cluster B.
			ROAA Probability		ROAE Probability
			LOW	MEDIUM	HIGH	LOW	MEDIUM HIGH
		LOW	-	-	-	-	-	-
	CAR	MEDIUM 0.11	0.61	0.28	0.39	0.5	0.11
		HIGH	0.16	0.55	0.29	0.55	0.29	0.16
		LOW	-	-	-	-	-	-
	CET1	MEDIUM -	-	-	-	-	-
		HIGH	0.13	0.58	0.28	0.51	0.36	0.13
	Comparison between cluster A and cluster B without the control variable. Table 15 presents a
	comparison between the two clusters A and B in terms of the conditional probability of the
	dependent variable ROAA, taking into consideration the effect of the independent variables
	CAR and CET1 jointly. Results show that there is a difference between the conditional
	probability values between the two clusters. For example, going from LOW to the MEDIUM
	level regarding ROAA variable, the probability increases from 0.08 to 0.58 in cluster A taking
	CAR and CET1 HIGH and MEDIUM levels respectively (P(ROAA=LOW|CET1=MEDIUM,
	CAR=HIGH)=0.08 increases to P(ROAA=MEDIUM |CET1=MEDIUM, CAR= HIGH)=0.58).
	These probabilities increase slightly for cluster B, where the values become 0.11 and 0.61,
	respectively.					

Table 15

 15 Comparison Between the Two Clusters A and B in Terms of the ROAA Conditional ProbabilityTaking Into Consideration CAR and CET1 Jointly.

			ROAA Probability, Cluster A ROAA Probability, Cluster B
	CAR	CET1	LOW MEDIUM	HIGH LOW MEDIUM	HIGH
	LOW	LOW	-	-	-	-	-	-
	LOW	MEDIUM 0.25	0.25	0.5	-	-	-
	LOW	HIGH	-	-	-	-	-	-
	MEDIUM LOW	0.25	0.5	0.25	-	-	-
	MEDIUM MEDIUM 0.11	0.56	0.33	-	-	-
	MEDIUM HIGH	0.13	0.25	0.63	-	-	-
	HIGH	LOW	-	-	-	-	-	-
	HIGH	MEDIUM 0.08	0.58	0.33	0.11	0.61	0.28
	HIGH	HIGH	0.21	0.54	0.25	0.16	0.55	0.29
	Table 16 presents a comparison between the two clusters A and B in terms of the conditional
	probability of the dependent variable ROAE, taking into consideration the effect of the
	independent variables CAR and CET1 jointly. Results show that there is a difference between
	the conditional probability values between the two clusters. For example, going from LOW to
	the MEDIUM level regarding ROAA variable, the probability increases from 0.17 to 0.5 in
	cluster A taking CAR and CET1 HIGH and MEDIUM levels respectively
	(P(ROAA=LOW|CET1=MEDIUM, CAR=HIGH)=0.17 increases to P(ROAA=MEDIUM
	|CET1=MEDIUM, CAR= HIGH)=0.5). The first probability increases significantly for cluster

B where the value becomes 0.39. Meanwhile, the second probability remains at a value of 0.5.

Table 16

 16 Comparison Between the Two Clusters A and B in Terms of the ROAE Conditional ProbabilityTaking Into Consideration CAR and CET1 Jointly.

			ROAE Probability, Cluster A ROAE Probability, Cluster B
	CAR	CET1	LOW MEDIUM	HIGH LOW MEDIUM	HIGH
	LOW	LOW	-	-	-	-	-	-
	LOW	MEDIUM 0.25	0.25	0.5	-	-	-
	LOW	HIGH	-	-	-	-	-	-
	MEDIUM LOW	0.25	0.5	0.25	-	-	-
	MEDIUM MEDIUM 0.11	0.67	0.22	-	-	-
	MEDIUM HIGH	0.13	0.75	0.13	-	-	-
	HIGH	LOW	-	-	-	-	-	-
	HIGH	MEDIUM 0.17	0.5	0.33	0.39	0.5	0.11
	HIGH	HIGH	0.41	0.53	0.06	0.55	0.29	0.16
	Comparison between cluster A and cluster B with the control variable.	

Table 17

 17 presents a comparison between the two clusters A and B in terms of the conditional probability of the dependent variable ROAA, taking into consideration the effect of the independent variables CAR and CET1 jointly and the control variable Bank Size. Results show that there is a difference between the conditional probability values between the two clusters.For a fair comparison, the CAR and CET1 levels are fixed to HIGH levels. The analysis is based on different control variable Bank Size levels. Going from the lowest level Delta up to the highest-level Alpha for cluster A and LOW ROAA level, the ROAA probability is decreasing (from 0.82 down to 0.03). On the other hand, taking the case of MEDIUM ROAA level, the results show an increase in ROAA probability going from Delta to Alpha Bank Size (from 0.09 For a fair comparison, the CAR and CET1 levels are fixed to HIGH levels. The analysis is based on different control variable Bank Size levels. Going from the lowest level Delta up to the highest-level Alpha for cluster A and LOW ROAE level, the ROAE probability is decreasing (from 0.82 down to 0.03). On the other hand, taking the case of the MEDIUM ROAE level, the results show an increase in ROAE probability going from Delta to Alpha Bank Size (from 0.09 up to 0.88). the model it does not produce any major changes in the effect of BCR on P. To investigate more if this effect is significant, we used the statistical hypothesis testing;

	up to 0.68)
	Table 17
	Comparison Between the Two Clusters A and B in Terms of the ROAA Conditional Probability
	Taking Into Consideration CAR and CET1 Jointly.

Spearman correlation test.

In BBN inference section, we concluded that there is an effect (increase in P values) of BCR on P moving from cluster A to cluster B. When we entered the ROAE Probability, Cluster A ROAE Probability, Cluster B

Table 19

 19 Spearman Correlation Analysis.

	ROAAdiff

Table 20

 20 Spearman Correlation Analysis.

	ROAEdiff

Table 21

 21 Spearman Correlation Analysis.

	ROAAdiff

Table 22

 22 Spearman correlation analysis.

	ROAEdiff

Table 24

 24 Regression Analysis Between CAR and ROAA.

	Coefficients				
		Unstandardized	Standardized		
		Coefficients		Coefficients		
	Model	B	Std. Error	Beta	t	Sig.
	1	(Constant) -.340	.124		-2.734	.014
		CARdiff .140	.060	.493	2.335	.032
	a. Dependent Variable: ROAAdiff			
	Based on all mentioned above, we can finally say that the impact of BCR on P moving from
	cluster A to cluster B is only founded between CAR and ROAA and this regression relationship
	is positive but weak because only 24.3% of the changes in ROAA variance can be explained by
	CAR.					
	Discussion				
	This article examined the impact of Basel III capital regulation (BCR) on profitability (P) in
	Lebanese banks using a sample of 25 commercial banks in Lebanon over the period from 2012
	to 2017. We asked our critical question: how can we study the impact of BCR on P?
	To answer this question, we considered a timeline for the study from 2012 to 2017, covering
	the period after the development of the Basel III accord. In this timeframe, the central bank of
	Lebanon has adopted the new capital adequacy ratio according to 2 circulars: -Basic circular
	No 119 and intermediate Circular No 358. Then Based on the timeline set by circulars
	mentioned above, we divided our study into 2 clusters of timelines: The First cluster is A

(contains the financial data of the sample between 2012-2015). The second cluster is B (includes the financial data of the sample between 2016-2017). By studying the effect of BCR on P moving from cluster A to cluster B, we can answer our research question.

Table 3

 3 

represents a Code-Document table. It shows the number of occurrences of the combinations of Risk and Profitability before and after the application of circular 119.

Table 4

 4 compares the answers of the different Risk and Profitability scale combinations, in terms of the number of occurrences, between Basic Circular No 119 and Intermediate Circular No 358, across Bank Types.It shows clearly that Intermediate Circular No 358 has affected both risk and profitability in banks. after this circular bank has adopted a less risk and less profitability approach.

Table 4

 4 represents a Code-Document table. It shows a comparison of the combinations of Risk and Profitability between circular 119 and intermediate circular 358.

Table 5

 5 

below summarizes the changes in Risk and Profitability scale combinations answers between Basic Circular No 119 and Intermediate Circular No 358, across Bank Types.

Table 5

 5 represents a summary of the comparison 3.2.3 Management of the portfolio of risks (Question 1.1)

Table 5

 5 represents the answer related to question 1.1

Table 12 :

 12 table 12 below: The statistical significance of the interaction term CET1xGDP

				Coefficients ,b			
					Standardized		
		Unstandardized Coefficients	Coefficients		
	Model	B		Std. Error	Beta	t	Sig.
	A	Zscore(CET1)	-.467	.072	-.467	-6.442	.000
		Zscore(GDP)	.098	.072	.098	1.350	.179
	B	Zscore(CET1)	-.563	.088	-.563	-6.411	.000
		Zscore(GDP)	.099	.072	.099	1.377	.171
		CET1xGDP	.149	.078	.167	1.907	.059
	a. Dependent Variable: Zscore(ROAE)				
	b. Linear Regression through the Origin				

http://www.bdl.gov.lb/circulars/index/5/33/0

https://www.byblosbank.com/economic-research-

http://www.bankdata.com/AboutUs/Profile

https://www.consilium.europa.eu/en/policies/banking-union/single-rulebook/capital-requirements

https://www.consilium.europa.eu/en/policies/banking-union/single-rulebook/capital-requirements/

Source : https://databank.worldbank.org/metadataglossary/jobs/series/NY.GDP.MKTP.KD.ZG#:~:text=GDP%20is%20the %20sum%20of,and%20degradation%20of%20natural%20resources.

Source : https://data.worldbank.org/indicator/NY.GDP.MKTP.KD.ZG?end=2017&locations=LB&start=2012

http://www.bdl.gov.lb/circulars/index/5/33/0

http://www.bdl.gov.lb/circulars/intermediary/5/37/0/Intermediate-Circulars.html

ttp://www.bankdata.com/AboutUs/Profile

https://www.bis.org/bcbs/index.htm?m=3%7C14%7C625 (last updated, 14/07/2019)

https://www.consilium.europa.eu/en/policies/banking-union/single-rulebook/capital-requirements (last updated: 14/07/2019)

https://www.consilium.europa.eu/en/policies/banking-union/single-rulebook/capital-requirements/ last updated: 14/07/2019)

http://www.bccl.gov.lb/ (last updated: 14/07/2019)
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In Figure 10 

Capital Adequacy and Solvency

The Lebanese banking system reported a further reinforcement in its capitalization status in 2017. Lebanese bank's shareholders' equity grew by 6.6 % over the past year, moving from US$ 23.1 Billion at end-December 2016 to US$24.7 Billion at end-December 2017, lower than the 9.9% growth reported in 2016.

Indeed Lebanese banks remained adequacy capitalized on the overall. The total Basel II capital adequacy ratios reported 16.82% at the end-December 2017 as compared to [START_REF] Barth | Bank regulations are changing: For better or worse?[END_REF].49 % at the end-December 2016, well-exceeding requirements and reflecting an adequate coverage of aggregation of credit, market, and operational risks. The sound capital adequacy ratios in 2017 come within the context of the total capital of US$ 23.1 Billion in 2017 against a total of riskweighted assets of US$ 137.3 Billion amid a declining share of risk-weighted assets in total assets from 54.1 % in 2016 to 53.3% in 2017. It is worth mentioning that the total capital ratio is broken down over Tier 1 ratio of 15.07% and Tier 2 ratio of 1.75%.In turn, the Tier 1 ratio consists of a 12.11 % common Tier 1 ratio and a 2.96% additional Tier 1 ratio.

In Figure 11 below we showed the capitalization of Lebanese banks from 2011-2017. In Figure 12 we compare the equity ratio of Lebanese banks to other regions.

2.0 % for emerging markets, and an average of 1.6 % globally. At the same time, Lebanese bank's return on average equity reported 10.84% in 2017, compared to an average of 11.0% for the MENA region, an average of 15.2% for emerging markets, and an average of 13.6% for the global benchmark.

In Figure 14 below we showed the Non-interest income of Lebanese banks from 2012-2017. In Figure 14 below we showed the comparative global analysis of Lebanese banks in terms of profitability ratios. 

The Impact of Basel III Capital Regulation on Credit Risk: A Hybrid Model

Abstract

This research examined the impact of Basel III capital regulation (BCR) on credit risk (CR) using a sample of 25 commercial banks in Lebanon over the period 2012-2017. BCR is measured using the capital adequacy ratio (CAR) and the common equity tier one ratio (CET1 ratio), CR is measured using net provision for credit losses /total assets. To analyze the data, we constructed a hybrid model based on 3 statistical approaches. First, we modeled the dual impact of BCR and CR using probabilistic inference in the framework of Bayesian Belief Network formalism (BBN). Second, to highlight more about the correlation between BCR and CR, we used Spearman correlation test as a nonparametric approach. Third to study the simultaneous effect of CAR and CET1 ratio on CR we applied multivariate regression analysis.

By analyzing the probabilistic inference for the first approach we concluded that there is an effect of BCR on CR especially for the high level of CET1 ratio, but when we investigated more if this effect is significant using the Spearman correlation test and the multivariate regression analysis, we concluded that there is no effect statistically significant of Basel III capital regulation (BCR) on credit risk (CR). The findings are interesting. In fact, from the regulatory perspective, Basel III capital regulation must reduce credit risk. Yet, the results of this article contradict regulators. This allows for further exploration and studies of the correlation between Basel III and credit risk in MENA banks.

Keywords:

Basel III capital regulation (BCR); credit risk (CR); Bayesian belief network (BBN); capital adequacy ratio (CAR); common equity tier 1 ratio (CET1 ratio).

JEL classification: G21; G32

Introduction

There are conflicting predictions concerning the impact of capital regulations on banking risk.

Past findings like [START_REF] Klomp | Banking risk and regulation: Does one size fit all[END_REF] discovered that "banking regulation and supervision affects the risks of high-risk banks. However, most measures for bank regulation and supervision do not have a significant effect on low-risk banks" (Klomp & De Haan, 2012, p. 3197). Different researches examined the trade-off relationship between profitability and As we can see in Figure 5, the CR variable is showing a nonlinear distribution around CAR and CET1 variables. Hence, linear regression models cannot be applied to CR. Also, multiple nonlinear regression models (such as Logarithmic, Inverse, Quadratic, Cubic models) were tested to fit the CR variable into CAR and CET1 independent variables without success as shown in Figure 6. 

Regression for Cluster B

Linearity test analysis (Figure 7) is conducted for CR vs CAR and CR vs CET1 regarding Cluster B to check the validity of the first assumption for OLS regression. 

Sampling and Period

Data source. Our source of information is taken from the database provided by Bankdata 14 which is a consulting company established in Lebanon in 1986. 

Sampling

Multivariate regression analysis.

In the Spearman correlation test section, we study the effect of CAR on P and the effect of the CET1 ratio on P independently. The result was there is a weak relationship between CAR and ROAA (Corr. Coeff. = 0.455 < 0.5) moving from cluster A to cluster B, assuming a significance level of 0.05. To investigate more about the simultaneous effect of CAR on ROAA and to predict the shape of the relationship between those components., we used multivariate regression analysis.

The control variable Bank Size cannot be added to the model since in BBN section (3.2.1) we concluded that when we entered the control variable into the model, it does not produce any major changes in the effect of BCR on P. Tables (23 and24 We constructed a hybrid model that analyzed the impact of BCR on P moving from cluster A to cluster B based on three statistical approaches. First, we modeled the dual impact of BCR and P using probabilistic inference in the framework of Bayesian Belief Network formalism (BBN). Second, to highlight more the correlation between BCR and P, we used the Spearman correlation test as a nonparametric approach. Third, we applied multivariate regression analysis to study the simultaneous effect of CAR and CET1 ratio on P and to predict the shape of the relationship between those components.

For the first approach, we conclude that there is an effect (increase in P values) from BCR on P moving from cluster A to cluster B, but when we entered the control variable into the model, it does not produce any significant changes in the effect of BCR on P.

To investigate more if this effect is significant, we used the second approach to study the effect of CAR on P and the effect of the CET1 ratio on P separately. The null hypothesis H0 in the study was: there is no effect statistically significant of BCR on P moving from cluster A to cluster B assuming a significance level of 0.05. Hence the alternative hypothesis Ha: there is an effect statistically significant of BCR on P moving from cluster A to cluster B.

We found that the sig value is statistically significant only between CAR and ROAA (Sig= 0.455). Therefore, we rejected the null hypothesis H0, and we concluded that there is a weak relationship (Corr. Coeff. = 0.455 < 0.5), but statistically significant, between CAR and ROAA moving from cluster A to cluster B assuming a significance level of 0.05.

To analyze the simultaneous effect of CAR on ROAA, we used the third approach. we concluded that the regression relationship is positive but weak because only 24.3% of the changes in ROAA variance can be explained by CAR.

Based on all mentioned above, we can finally say that the impact of BCR on P moving from cluster A to cluster B is only founded between CAR and ROAA and this regression relationship is weak because only 24.3% of the changes in ROAA variance can be explained by CAR.

This result is aligned with Lee and Hsieh (2013) and Liu, Molyneux, and Wilson (2009) findings that emphasized that the impact of bank capital on profitability is positive but relatively weak.
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Sampling

According to the Association of Banks in Lebanon "there are 65 operational banks in Lebanon.

In terms of activity, out of the total 65 operational banks, 12 are investment banks and 53 are commercial banks of which 33 are Lebanese and 20 are foreign and mixed" (FFA Private Bank, 2009, p.3). Islamic banks are excluded from the application of Basel III. As for investment and commercial banks, there is a difference in the implementation of Basel III Minimum capital for banks as follow:

• "LBP 10 billion for the head office of a commercial bank and LBP 500 million for each additional branch.

• LBP 30 billion for establishing an investment/specialized bank "(Facts about the Lebanese Banking Sector,2020, par.1)

Every study of the impact of Basel III capital regulation (BCR) in Lebanon should take into consideration the difference in the implementation of Basel III between commercial, investment, and Islamic banks.

Based on the mentioned above we choose to study banks that are Lebanese and commercial. Therefore, the sample selected for this study was 33. Then, we excluded banks which are subsidiaries of other banking or insurance groups and banks for which a complete financial statement could not be found. Thus, this study ended up with a final sample of 30 banks.

Appendix (C).

Results

This section aims to present the outcome of the qualitative analysis using ATLAS. ti version 8.3 software. First, we define our codes and combination in the study. Second, we begin with a general analysis follows by a more specific analysis regarding the effect of Basel 3 in Lebanon.

Codes Definitions

Before we begin the analysis with ATLAS.ti software we need to define our code documents:

A-Co-occurrence: Two codes are either coding the same quotation (i.e., equivalent to the AND Boolean operator) or they are coding quotations that are touching each other in some way (i.e., within, enclosing, and overlapping). We can see that the answers came as follows:

B-The Co-Occurrence

Profitability-Very Low

Profitability-Low

Profitability-Medium

Profitability-High

Profitability

• 12 for the Combination: Risk=Very low and Profitability=Medium

• 10 for the Combination: Risk=Low and Profitability=Medium

• 4 for the Combination: Risk=Medium and Profitability=High

• 10 for the Combination: Risk=High and Profitability=High

The most frequent combination of risk and profitability in our sample is (Risk=Very low and Profitability=Medium). This table shows that most of the answers (12 out of 15), for Alpha banks, came for the combination Risk=Very Low-Profitability=Medium. Moreover, the answers to other bank types came as follows:

• Beta banks: Risk=Low-Profitability=Medium

• Delta banks: Risk=High-Profitability=High

• Gamma banks: Risk=Medium-Profitability=High We can see that we have 4 associations of risk and profitability in our sample.

• Risk = Very Low -Profitability = Medium

• Risk = Low -Profitability = Medium Based on all mentioned above, we can finally say that after the application of Basel III accord in Lebanon risk and profitability decreased in banks. We also noticed this effect is much greater in small and high-risk banks. This result aligns with Klomp and de Haan (2012) findings' that the Basel III accord has more effect on small and high-risk banks.

Findings of Article 4:

The interaction effect of GDP growth on the relationship between Basel III capital regulation (BCR), credit risk (CR), and profitability (P) in Lebanese banks.

To examine the moderation effect we apply the moderation methodology to the prior modules 1 and 2 which studied the effect of Basel III capital regulation (BCR) on credit risk (CR) and profitability (P) in Lebanese banks. we ended up with 2 scenarios : Scenario1: Testing the moderation effect of GDP growth on the relationship between Basel III capital regulation (BCR) and credit risk (CR) in Lebanese banks.

Scenario2: Testing the moderation effect of GDP growth on the relationship between Basel III capital regulation (BCR) and profitability (P) in Lebanese banks.

Results of Scenario 1

1.1 The Moderation Effect of GDP Growth on The Relationship Between CAR and CR.

We are conducting a moderator analysis to determine whether the relationship between CAR and RISK depends on (is moderated by) the value of GDP growth. Conducting the regression analysis for Module A and Module B, results are shown in .172

a. Predictors: Zscore(GDP), Zscore(CAR) b. For regression through the origin (the no-intercept model), R Square measures the proportion of the variability in the dependent b explained by the regression. This CANNOT be compared to R Square for models which include an intercept.

c. Predictors: Zscore(GDP), Zscore(CAR), CARxGDP

Table 1: Modules A and B results

As we can see from the table above, Module A is significant (Sig. value = 0.000 < 0.05). Meanwhile, Module B is not significant (Sig. value = 0.172 > 0.05). Thus, the amount of variance accounted for Module B (with the CAR and GDP interaction) is not significant (R square Change = 0.9%, which is the percentage increase in the variation explained by the addition of the interaction term CARxGDP) in comparison with Module A (without the interaction). We can conclude that GDP growth does not moderate the relationship between CAR and RISK.

We can also check the statistical significance of the interaction term CARxGDP as shown in As we can see, the interaction term CARxGDP is not significant since its Sig. value = 0.171 > 0.05. Therefore, the GDP growth does not moderate the relationship between CAR and RISK.

1.2 The Moderation Effect of GDP Growth on The Relationship Between CET1 and CR.

We are conducting a moderator analysis to determine whether the relationship between CET1 and RISK depends on (is moderated by) the value of GDP growth. results are shown in As we can see from the table above, Module A is significant (Sig. value = 0.000 < 0.05). Meanwhile, Module B is not significant (Sig. value = 0.227 > 0.05). Thus, the amount of variance accounted for Module B (with the CET1 and GDP interaction) is not significant (R square Change = 0.7%, which is the percentage increase in the variation explained by the addition of the interaction term CET1xGDP) in comparison with Module A (without the interaction). We can conclude that GDP growth does not moderate the relationship between CET1 and RISK.

We can also check the statistical significance of the interaction term CET1xGDP as shown in As we can see, the interaction term CET1xGDP is not significant since its Sig. value = 0.227 > 0.05. Therefore, GDP growth does not moderate the relationship between CET1 and RISK.

Results of Scenario 2

2.1 The Moderation Effect of GDP Growth on The Relationship Between CAR and ROAA.

We are conducting a moderator analysis to determine whether the relationship between CAR and ROAA depends on (is moderated by) the value of GDP growth. results are shown in Table 5 As we can see from the table above, Module A is significant (Sig. value = 0.000 < 0.05). Meanwhile, Module B is not significant (Sig. value = 0.252 > 0.05). Thus, the amount of variance accounted for Module B (with the CAR and GDP interaction) is not significant (R square Change = 0.8%, which is the percentage increase in the variation explained by the addition of the interaction term CARxGDP) in comparison with Module A (without the interaction). We can conclude that GDP growth does not moderate the relationship between CAR and ROAA.

We can also check the statistical significance of the interaction term CARxGDP as shown in As we can see, the interaction term CARxGDP is not significant since its Sig. value = 0.252 > 0.05. Therefore, the GDP growth does not moderate the relationship between CAR and ROAA.

The Moderation Effect of GDP Growth on

The Relationship Between CAR and ROAE.

We are conducting a moderator analysis to determine whether the relationship between CAR and ROAE depends on (is moderated by) the value of GDP growth. Results are shown in As we can see from the table above, Module A is significant (Sig. value = 0.000 < 0.05). Meanwhile, Module B is not significant (Sig. value = 0.11 > 0.05). Thus, the amount of variance accounted for Module B (with the CAR and GDP interaction) is not significant (R square Change = 1.3%, which is the percentage increase in the variation explained by the addition of the interaction term CARxGDP) in comparison with Module A (without the interaction). We can conclude that GDP growth does not moderate the relationship between CAR and ROAE.

We can also check the statistical significance of the interaction term CARxGDP as shown in As we can see, the interaction term CARxGDP is not significant since its Sig. value = 0.11 > 0.05. Therefore, the GDP growth does not moderate the relationship between CAR and ROAE.

2.3

The Moderation Effect of GDP Growth on The Relationship Between CET1 and ROAA.

We are conducting a moderator analysis to determine whether the relationship between CET1 and ROAA depends on (is moderated by) the value of GDP growth. Results are shown in As we can see from the table above, Module A is significant (Sig. value = 0.000 < 0.05). Meanwhile, Module B is not significant (Sig. value = 0.12 > 0.05). Thus, the amount of variance accounted for Model 2 (with the CET1 and GDP interaction) is not significant (R square Change = 1.4%, which is the percentage increase in the variation explained by the addition of the interaction term CET1xGDP) in comparison with Module B (without the interaction). We can conclude that GDP growth does not moderate the relationship between CET1 and ROAA.

We can also check the statistical significance of the interaction term CET1xGDP as shown in As we can see, the interaction term CET1xGDP is not significant since its Sig. value = 0.120 > 0.05. Therefore, the GDP growth does not moderate the relationship between CET1 and ROAA. Verified.

2.4

The Moderation Effect of GDP Growth on The Relationship Between CET1 and ROAE.

We are conducting a moderator analysis to determine whether the relationship between CET1 and ROAE depends on (is moderated by) the value of GDP growth. Results are shown in .059 a. Predictors: Zscore(GDP), Zscore(CET1) b. For regression through the origin (the no-intercept model), R Square measures the proportion of the variability in the dependent variable about the origin explained by the regression. This CANNOT be compared to R Square for models which include an intercept.

c. Predictors: Zscore(GDP), Zscore(CET1), CET1xGDP Thesis Appendix C