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“Financial regulation has always been a-theoretical, a pragmatic 
response by practical officials and concerned politicians to immediate problems”  

(Charles Goodhart, 2010). 
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Abstract 

This paper offers a critical survey of the swings in banking regulation, notably with reference to 
leverage and risk weighted ratios. At the outset the distinction is made between economic and 
regulatory capital and between private vs social costs/benefits of equity finance for banking firms. 
The inherent limitations of the transformation process of assets into a combined size-risk metric 
are brought to the fore, as well as the relative ease of circumventing the rules. The complexity of 
regulatory risk weighting creates significant (fixed) compliance costs. Unless appropriate tiering is 
adopted, a competitive distortion is created in favour of large banking institutions. These 
shortcomings were especially evident in the Basel II standard. With reference to the Basel III/IV 
framework it is argued that the two regulatory ratios (leverage and risk weighted capital) can be 
complementary, but require close and constant supervision, rather than the quest of an optimal 
(steady state) ex-ante calibration, which may prove time inconsistent. Emphasis should be placed 
on corporate governance and on the effective interaction between supervisory activity and 
internal controls. This is usefully complemented by stress-testing techniques which are less model 
dependent. Finally, potential drawbacks inherent in the latest regulatory change in the U.S. 
(community banks have now the option of abandoning tiered risk weighted requirements and 
adopting exclusively a leverage constraint, higher than 9%) are indicated. 

Keywords: Leverage, Risk-weighted assets, economic capital, regulatory capital, Basel standards, 
risk modelling, procyclicality, financial guarantees, proportionality. 
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1. Introduction: economic vs. regulatory capital  
 

With the demise of the Glass Steagall (1933) regulatory framework based on structural 
separations and reserve requirements on banks’ assets, surveillance swung to capital 
requirements on the liabilities side. Leverage and risk-based ratios became intertwined with 
capital constraints: this paper shows that the lack of clarity can have important drawbacks. The 
two ratios have been – and are – monitored by credit institutions for internal risk management 
and control purposes. Large international banks pioneered techniques to estimate risk (economic) 
capital. The transformation process which converts assets into a size-risk measure is crucially 
dependent on the risk methodology adopted. The economic capital approach is also shaped by the 
(private) cost of capital for the banking firms. With the adoption of capital standards, if the 
constraints are regarded excessively and unduly tight an inevitable attempt to circumvent the 
rules is set in motion (the Goodhart Law and/or the Lucas critique). This behaviour is inversely 
related to the quality of corporate governance. In any event, compliance costs to complex risk-
weighted, one-size-fits-all, constraints create competitive distortions for small banks. The dangers 
of inadequate recognition of these points were shown notably by the Basel II standard. It 
appeared as a major advance, it was instead marred by model deficiencies: the risk sensitivity 
morphed into an incentive for large banks to economize required capital through innovative 
financial products/ structures, thereby reducing the density ratio. The build-up of both systemic 
risk and excessive leverage, while apparently maintaining tight risk-based requirements, was not 
recognized also as a result of principle-based supervision. The coexistence and overlap of leverage 
and risk weighted requirements in Basel III represent a complementary approach, but they can 
create supervisory challenges. Circumvention of the rules may occur in respect of both ratios: their 
surveillance requires a time process of close monitoring.  

As indicated, the concepts of leverage and risk-based capital ratios in banking are intertwined with 
regulatory frameworks. This is to be expected, but it may prove misleading from an analytical 
perspective (Miller 1991). The starting point of this paper is different. Independently of a 
surveillance system let us consider leverage ratios, risk-weighted assets and risk-based capital 
ratios for banking firms. Assets are funded with equity, debt securities and deposits. A prototype 
simplified bank (accounting) balance-sheet is the point of reference. 

1) A = C + D   where 

A = Total Assets 

C = Capital 

D = Debt (which comprises deposits and other interest-bearing liabilities) 

The Leverage Ratio (LR) is defined as: 

2) LR = C/A1 
 

                                                            
1 To facilitate the analysis of leverage it is perhaps useful to make reference to other definitions commonly used 
beyond (2) adopted here where the ratio is measured as capital in proportion to total assets. 
The Leverage Multiple (LM) is the reverse of LR: LM = A/C. A third definition common in the Minsky (1992) Financial 
instability hypothesis is the Debt Leverage Ratio: DLR = D/A.   
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Risk-Weighted Assets (RWA) are given by: 
 

3) RWA = wr(A) where 

wr(A)  is a transformation function of assets into a combined size-risk metric. 

On the basis of 3) is it possible to define a Risk-Weighted (Capital) Ratio (RWR): 
 

4) RWR = C/RWA 

To complete the definitional framework we introduce the Density Ratio (DR): 

5) DR = RWA/A 

The LR can now be expressed as follows: 

6) LR = C/A = C/RWA * RWA/A = RWR * DR 

As 6) shows, the Leverage and the Risk-Weighted Ratios are mechanically linked by the Density 
Ratio. 

The key point introduced so far is the wr(A) transformation process in 3) which converts, at a given 
point in time, A into RWA, a combined size-risk measure. This process depends on the risk 
measurement methodology adopted. The issue is further complicated because wr(A) represents a 
measure of the average risk intensity per unit of assets, at time t. This static framework should be 
broadened, because risk categories are constantly changing and banks’ asset portfolios are 
continuously adapted to market developments (independently of regulatory constraints).  

The static/dynamic nexus manifests itself also on the risk measurement methodology. Static 
stochastic models (exogenous risk) are commonly adopted instead of dynamic, behavioural 
approaches which incorporate endogenous and systemic risk (see below). Often the temporal 
dimension of a stochastic process (time dimension of risk) has not been satisfactorily introduced in 
the probabilistic theories of risk measures (Artzener, 1999) 2.  

The LR can be interpreted as the maximum percentage loss (in terms of total assets) that can be 
absorbed by a firm before insolvency. The RWR indicates, in percentage terms, how much of the 
unexpected losses (UL), over a determined time period, can be covered by the actual capital 
cushion held by the bank. Therefore a probabilistic framework must be adopted to evaluate UL. 
Average expected losses (EL) during the relevant time interval are forecast and should be covered 
in the profit and loss account. By means of more or less sophisticated portfolio models – which are 
                                                            
2 “Traditional” risks are dealt with established (time-invariant) financial metrics. Arguably, current conditions 
epitomize the challenges of “new” risks which modify the wr(A) function. Fintech operators and Blockchain payments 
systems pose threats to the business models of most banks (business and payments risks) (BCBS 2017a, EC 2017a). 
Banks must accept and adapt to the challenges of technological innovation and cyberspace, which can however feed 
back into a source of independent vulnerability. The risks of IT intrusion and of cyber attacks (Koop et al., 2017) are 
difficult to assess by means of standard statistical metrics based on past events and therefore on established risk 
management techniques (cyber risks). Money laundering criminal activities have morphed through technology in ways 
which make it difficult to allow early detection of suspicious transactions and customers (money laundering risks). A 
final current example of the time-varying character of risk is represented by climate change – both physical and 
transition risks. The transition to a low – carbon economy has complex and often contradictory features. The 
corresponding risks to banking firms are therefore difficult to quantify, also because of the uncertain time frame of 
the underlying processes and of the effective regulatory constraints on carbon emissions (climate change risks) 
(Theodore 2019). 
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characterized by specific statistical assumption – a second step is made: the estimation of the 
amount of loss that exceeds EL, i.e. UL. Several approaches have been developed to define and 
measure UL. UL can be either seen as the volatility (usually the standard deviation) of the loss 
distribution function, or a quantile-based measure like VaR can be used. 

As previously highlighted, the total EL for a portfolio is the sum of the expected losses for the 
components and can be calculated as the product of probability of default (expected default 
frequency) (PD) of obligors, the exposure of default (EAD) and the loss in the event of default 
(LGD).   

1) EL = PD*EAD*LGD 

On the other hand, the UL of the asset portfolio can be calculated with the VaR methodology to 
obtain a quantitative estimate of the maximum default loss that can be incurred with a given 
probability over a predetermined time horizon. The VaR approach had been developed by large 
international banks to estimate Economic Capital (EcC)3 before the Basel II Standard, which 
incorporated and revised the methodology to define Regulatory Capital (ReC): a minimum capital 
constraint on liabilities. Three points should be recognized:  

i. VaR (and hence UL) are generally calculated on the assumption that the asset portfolio will 
remain unchanged during the relevant time period (Hull, 2007): the “static” approach, 
following the expression using in this study. 

ii. VaR (and UL) are expressed as absolute values while LR and RWR are ratios, below unity. 
iii. Traditionally the VaR methodology has been used as the transformation function wr(A) of 

assets into RWA, but it can be applied also to leverage (Box 1). 

 

 

 

 

 

 

 

 

 

                                                            
3 EcC represents the amount of risk capital that a banking firm estimates internally, on the basis of the statistical 
models deemed appropriate, necessary to avoid insolvency, given its risk, business model and funding profiles 
(Matten 2000, Shimpi 2004, Masera 2005, Kenton 2019). 
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2. The cost of equity for banks: book vs financial accounting 
 

The traditional view is that equity is the most expensive source of finance for a firm, and notably 
for a bank because of the relevance of deposit funding. But this view was and continues to be 
challenged with reference to the M&M proposition. In order to understand the impact of capital 
regulation and the endogenous response of banks, a preliminary clarification of these issues is 
necessary. According to the conventional approach, equity is regarded as the most risky source of 
financing, because it embodies entrepreneurial risk, provides a cushion against unexpected losses 
and, therefore, de-risks debt. In turn, equity holders expect to be properly remunerated for their 
risk positions, account being taken that their returns are uncertain. This traditional wisdom has 
been and continues to be challenged.  

The issue has been debated for over half a century, i.e. after the path-breaking presentation of the 
Modigliani-Miller (M&M) model (1958 and 1963). However, confusion and fallacious arguments 
continue, notably in respect of incorrect analyses which do not distinguish between equilibrium 
(ex ante) conditions, and disequilibrium/distress situations when equity issues are forced by 
regulation, very late in respect of market signals, such as the price/book ratio. As we know from 
M&M and modern finance theory, if taxes, costs of issuing different kinds of securities and all 
other market frictions are neglected, the capital structure of any firm, including a bank, does not 
affect its intrinsic (enterprise) value. 

To clarify these points, we start by referring to two well-known accounting identities: 

 

[12]     DEA +=  

 

where A are the total assets, E is the shareholders’ equity and D is the debt (debt securities plus 
deposits), and  

 

[13]    
E
DkROAROAROE D )( −+= , 

 

where ROE is the (net) return on equity, ROA is the (operating) return on assets and Dk  is the cost 
of debt (net of tax)4.  

                                                            
4 Equation [13] can be derived as follows: 
ROE = (net) return on equity = net profit/equity 
NP = net profit = earnings before interest (taxes are neglected) – interest rate charges on total debt =  
= EBI – I = EBI - Dk D 
ROA = (operating) return on assets = EBI/A 
On the basis of the above definitions we can write: 
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Equation [13] refers to accounting returns and is based on the accounting balance sheet of the 
bank. More debt tends to increase ROE (and earnings per share, provided that ROA is higher than 
the cost of debt) , but this is only the beginning of the story.  

We turn now to ex ante (financial) accounting: equation [14] represents the financial balance 
sheet of the bank.  

 

[14]      DE VVEV +=  

 

where EV is the enterprise value, VE is the value of equity and VD is the value of debt. 

We must now make reference to expected costs/returns; we consider the weighted required cost 
of capital: 

 

[15]      
EV
Vk

EV
Vkk D

D
E

E ⋅+⋅=
 

 

where k is the weighted required cost of capital (WACC), kE is the cost of equity required by 
shareholders and kD is the rate of return required by lenders (bond and deposit holders). The cost 
of capital must be based on market rather than accounting data.  

When we refer to financial accounting, it becomes clear that increasing leverage implies higher 
risk (volatility of earnings) and, therefore, higher requested returns to equity holders: the 
equilibrium ex ante return to equity holders (cost of equity to the bank) is a function that depends 
both on the risk of banks’ assets and the degree of leverage.  

In the extreme case of the M&M world, the equilibrium cost of equity of the banking firm can be 
calculated as follows: 

[16]     
E

D
DEVEVE V

Vkkkk ⋅−+= )( , 

where KEV is the cost of equity of an unlevered bank, as shown in the figure below (Chart 2) 
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and therefore 

( )
E
DkROAROAROE D−+= . 

It should be observed that it is not uncommon to find in the literature a simplistic approach to the relation between          
ROE and ROA, where the numerator of both measures is defined as “return”.  

This leads to the common (incorrect) representation 
E
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E
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investments undertaken by the bank, as shareholders and bank managers do, but they share the 
losses if excessive risk taking takes its toll. These are the fundamental reasons why the capital 
standards should be accompanied by credible bail in/liquidation frameworks9 (see below). 

To conclude, these key points of the M&M analysis retain full validity and should be underlined:  

(i) value creation of the banking firm lies primarily on the assets side of the balance sheet. 
For given required returns to financial investors set by market conditions, the capital 
structure of the bank is not of critical importance: what matters is that the expected 
profitability should be higher than the overall cost of finance; 

(ii) in equilibrium, banks should be characterised by a strong capital base (EcC) in terms of 
both total and risk-weighted assets. This would safeguard against unexpected losses and 
need not burden the intrinsic value, provided that capital levels are gradually built up, in 
normal times; 

(iii) the final message lies in the emphasis on financial vs. accounting values. More 
specifically, accounting equity should always be compared to its market value. When 
the price-to-book goes and stays below unity, value is destroyed [Miller, 1995]. Barring  
distortionary government interventions, equity values consistently below book value 
indicate that consolidation and restructuring are required, possibly through resolution. 
“Simple market based measures of banks equity dominate accounting measures in their 
crisis predictive performance” (Haldane and Madouros 2012, see also Masera and 
Mazzoni 2014). 

The concepts developed so far are independent of regulation, and notably capital requirements 
(ReC). As indicated, like any corporation, a well-managed bank requires and calculates EcC – 
account being taken of the cost of capital compared with other sources of finance - to cover from 
risks and to support growth.  

  

 

3. Ebbs and flows of banking surveillance: from Glass-Steagall to 
leverage capital requirements  
 

Efficient capital management is a pre-requisite for sustainable value creation and optimization of 
shareholders value for banking firms (Masera and Mazzoni 2006). Banks present relevant 
externalities and are therefore subject to significant government regulation in various forms. 
Structural regulation has given way in the past 30 years to capital requirements, with the advent 
of the “Basel Standards”. 

As a consequence of the 1929 Stock Market Crash and the subsequent Great Depression the 
pendulum swung towards incisive and structured regulation, notably with: (i) greater emphasis on 

                                                            
9 In the resolution schemes enacted after the GFC, where subordinated bond holders are called to share the losses in 
case of default, the case can be made to give them representation in Boards and Assemblies (Capriglione and Masera 
2016). 
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bank safety and protection of depositors and (ii) forced separation of the various functions and 
segments of the industry. 

The Glass-Steagall Act (1933) epitomizes this trend: in particular, the Act created the FDIC (Federal 
Deposit Insurance Corporation) to insure bank deposits and introduced a clear separation 
between commercial banking and investment banking 10. The enactment of Glass-Steagall must be 
seen against the background of the very rapid fall of bank stocks from 1928 to 1932, the 
permanent closure of some 4,000 banks in 1933 and the evidence collected by the Pecora 
Commission (1934) of the wrongdoings of the large Wall Street banks. As indicated by Haldane 
and Madouros (2012), the regulatory separation was not necessarily against market trends. Many 
banks with price-to-book well below unity, facing possible runs on deposits and fears of default, 
regarded the break up unavoidable in order to refocus their business models and to restore a 
sustainable equilibrium between profitability and cost of finance: the moral hazard consequences 
of public guarantees were not yet present. 

For half a century after the worst economic downturn, banking regulation was based on structural 
separations, limits to competition and required reserves on bank deposits. Reserves were used 
both for safety purposes and to facilitate the conduct of monetary policy (Feinman, 1993). 
Attention had always been given also to capital ratios, but fundamentally as an indicator to gauge 
potential situations of idiosyncratic risk.    

Over time, the Glass-Steagall approach, and its practical application by Government Agencies, 
revealed a major drawback. It accepted reduced competition in many sectors of the financial 
industry, with a view to lowering the risk of insolvency, especially of banks. As a result of 
technological and financial innovation and of rapid expansion of international banking activities, 
which spurred strong competitive pressures, the basic philosophy of rigid regulation of the 
financial industry was increasingly challenged. Many banks felt that their enterprise value would 
significantly increase in a less regulated environment. This trend must be set in the light of a 
broader “cultural” background which postulated the self -correcting nature of the financial 
industry in the framework of flexible, efficient and rational markets.  

The Glass-Steagall benchmark provides a clear example of the turning of the pendulum. The law 
was gradually eroded since the end of the 70’s, mainly by carving out exceptions and loopholes. A 
turning point came with the appointment in 1987 of Alan Greenspan to the Fed chair, to replace 
Paul Volcker. In public and Congressional statements Greenspan pressed for repealing Glass-
Steagall. Treasury Secretary Robert Rubin indicated that Glass-Steagall was outdated. The formal 
end came with the Gramm-Leach-Bliley Financial Modernisation Act, signed into law on November 
12, 1999. 

The government responsibility of protecting the interests of bank depositors and the soundness of 
banks was strongly reaffirmed in the new competitive environment. Without this commitment the 
Glass-Steagall framework might not have been repealed. However, continued provision of 
government insurance of deposits and full commitment to banks’ safety, on the one hand, and 
greater reliance on the benefits of competition in the financial industry, on the other hand, could 
become two irreconcilable objectives. 

                                                            
10 The separation of commercial and investment banking in the U.S. was accompanied by legislation forbidding bank-
insurance and bank-mortgage loan joint activities. Banks had to comply with rigid limitations on branching and could 
not compete for demand deposits through payment of interest. 
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the “wrong incentive” of binding leverage, which treats all bank assets alike and is therefore 
independent of both risk and liquidity content. As many argued, a minimum leverage ratio may 
therefore encourage banking firms to scale up holdings of high risk/low liquidity assets in search 
for higher returns. 

  

4. From leverage to risk-weighted capital rules: Basel I  
 

Financial regulators took a leaf from the markets: regulatory innovation – the internationally 
agreed Basel risk–weighted capital standards – seemed to provide the means to square the circle. 
This was the powerful logic behind Basel I, introduced by the Basel Committee on Banking 
Supervision (BCBS) in 1988, but already under consideration in 1982 (BCBS, 1982b). The early 
stages of bank capital regulation and of Basel I are surveilled and critically assessed by Goodhart 
(2011). The regulatory approach shifted from reserves, on the assets side, to capital, on the 
liabilities side. Banks, with higher regulatory capital have a lower probability of default, and 
reduced internal and external adverse consequences, if failure does occur. The new approach was 
focused on the Risk-Based Capital Ratio (RWR, equation 4), which became a mandatory constraint. 

The greater the amount of RWAs in a bank’s balance sheet, the more capital was required, to cope 
with unexpected losses. The Basel I standard was focused exclusively on credit risk. Assets were 
divided into four classes, with predetermined risk weights. A definition of regulatory capital was 
provided. The total RBCR had to be higher than 8% (see Appendix 1).  

The Accord was endorsed by G10 Governments and became an international standard. The 
approach had two other powerful advantages, which greatly contributed to its adoption on a 
worldwide basis. With international banking activity acquiring a greater and greater role in the 
global financial system, the issue of a level playing field for competition by international banks 
acquired paramount importance. As was argued, notably by Anglo-Saxon banks, if government 
implicit/explicit guarantees on bank deposits and other debt liabilities differed significantly in the 
various countries, banks would have an incentive to expand their risky activities in proportion to 
the effective level of the guarantees provided and inversely with the capital ratios of the banks. 
Competition would be distorted, especially if equity is more onerous than other bank liabilities. It 
was alleged that this was the case, especially with respect to the spectacular rise of Japanese 
banks in international markets and in the US. Common capital ratios set in relation to risks 
undertaken would address this issue. The second advantage was its simplicity: less than thirty 
pages and very simple maths, which made it possible for any banker to fully understand risk filters 
and even to calculate directly the capital requirements. The very simplicity of Basel I13 was 
however at the root of important drawbacks – notably rule gaming – which led to its evolution 
into more sophisticated frameworks.  

Beyond its simplicity, which turned rapidly from an apparent advantage into a major weakness, 
Basel I raised four fundamental problems which were not duly perceived by banking regulators 
and continue to represent largely unresolved issues: 

                                                            
13 A brief outline of the Basel I risk metrics is given in Appendix I. 
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i. First, there was the “Breeden critique” (1992)14. His general point was that regulation 
cannot disregard market incentives and discipline. He concentrated specifically on the zero 
weight for Government securities which “created a very strong and quite artificial 
incentive for banks to purchase Government bonds”, and caused a structural drop in bank 
lending to the corporate sector (100% weight). “Thus the bank regulators broke the 
cardinal rule that capital standards should be allocation neutral”. 

ii. The intrinsic difficulty of transforming total assets into a combined size/risk measure was 
not recognized. As already indicated, this is due also to the complex and changing 
manifestation of risk in banking and to the inevitable model risks.  

iii. An underlying factor to gauge market incentives/discipline is the private cost of equity 
compared to other sources of funding. This analysis – and the comparison with the social 
advantages of a required strong capital base – is lacking in the first Basel Accord. 

iv. If capital is expensive, the response of banking firms will be to assess the appropriate 
capital base and the EcC, according to the risk/return appetite and the corporate 
governance (Section 1). If the regulatory framework requires capital well in excess of the 
firm target, an inevitable incentive is created to “game the rules”. More generally, the 
endogenous market responses can be seen as a manifestation of the Goodhart Law and 
the Lucas Critique (Box. 2). 

Box 2 - The Goodhart Law and the Lucas Critique: implications for capital requirements 

 

 

 

 

 

 

 

 

 

In sum, when for a banking firm apparent costs of capital regulation exceed the perceived 
benefits, there is an inherent incentive to circumvent the rules; the cost-benefit assessment is 
shaped by the corporate governance and by the proper appraisal of sustainable value creation. 

More generally, capital requirements have a significant impact on the workings of monetary 
policy. While reserve requirements were broadly complementary, ample accumulated evidence 
(not directly addressed here) indicates that monetary policy impulses, bank lending and capital 
constraints may work at cross purposes. The relevance and complexity of the nexus between 
monetary policy and bank capital rules – which should be captured through a macroprudential 
analytical framework (Borio and Shin, 2007) – are of special concern in the EA because of: the 
single currency without a state; the zero risk weight on government bonds (Estrella and Schich, 

                                                            
14 Richard Breeden was the then Chairman of the Us Securities and Exchange Commission.  

The Goodhart law (1975) 

Any observed statistical regularity will tend to collapse once pressure is placed upon it for control 
purposes.   

The Lucas critique (1976) 

If economic policies influence the statistical relationships upon which economic analysis is based 
(related to the policies which were in place during the period of analysis), then these relationships 
cannot be used to predict the outcome of alternative economic policy regimes. 

Both models indicate that if regulatory policies – notably on capital requirements - change, banks 
may behave differently; the statistical relationships (and the information content) which are 
derived from that behaviour are also changed. 
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2011)15; the lack of both a safe asset and a single deposit insurance mechanism. The two-way links 
have also been shaped by the impact of the prolonged monetary ease and negative interest rates 
on the business model of “traditional credit institutions”16. 

 

 

5. The dominance of regulatory risk-weight functions: Basel II 
 

The publication of the second Basel Accord in June 2004 (BCBS 2004, updated in 2005, issued in a 
revised version in June 2006 and further enhanced in 2009, BCBS 2009b)17 was regarded as the 
“achievement of a critical milestone” for the standards governing the capital adequacy of banks. 
The new system was highly complex, both in term of the numerator and the denominator of the 
RWR. Three layers of capital (T1, T2, T3) were introduced, with many conditions and qualifying 
criteria and with deductions. The risk-weighting processes were “enriched” with the introduction 
of highly sophisticated internal ratings based (IRB) models, with the estimation and calibration of 
thousands of risk factor and parameters for banking firms using IRB models.  

The statistical foundations of the new risk-weighting capital framework were set out, described 
and analysed. It is worth recalling briefly the main elements of the methodology adopted, because 
they are the backbone also of Basel III and their detailed examinations helps understand potential 
weaknesses. 

The starting point was the reference to the distribution of losses for a bank portfolio. The already 
introduced concepts of EL, UL, potential losses (PL) and Value-at-Risk (VaR) were used and linked 
to the risk parameters upon which Basel II was built: PD, EAD, and LGD. A brief overview is offered 
in the Annex to this Chapter and reports key passages of the official BCBS document “An 
Explanatory Note on the Basel II IRB Risk Weight Functions (2005)”. As is evident from the excerpts 
of the Report, the statistical framework is fundamentally based on normal and stable probability 
distributions. These are related to the traditional analysis of exogenous risk, but become 
unreliable once endogenous and systemic risks are allowed for (Danielsson et al. 2001, Danielsson 
and Shin 2003, Danielsson et al. 2011).  

Another major drawback of the Basel II approach was its procyclicality, which made it difficult to 
aim simultaneously for high capital cushions while trying to maintain macroeconomic stability. 
Capital requirements rose as the economy moved into recession and fell during expansion, making 
bank lending procyclical (Gordy and Howells, 2004). The problem was enhanced because of the 
simultaneous introduction of IFRS mark-to-market accounting (Goodhart, 2007).  

All these factors concurred in the fundamental flaw of Basel II, explicitly recognized later by the 
BCBS (2017c). In spite of a supervisory reference (Pillar 2) to unweighted leverage, the framework 

                                                            
15 For a general analysis of the regulatory treatment of sovereign exposure see BCBS (2017b). 
16 For a select review of relevant references see, for instance: Angeloni et al. (2002), de Larosière (2010), Cao (2011), 
Carlson (2011), Gaiotti (2013), Maddaloni (2013), Basset and Covas (2013), Bridges et al. (2014), Basset et al. (2014), 
Angelini et al. (2014), Aijar et al. (2014), Mesonnier and Monks (2014), Wehinger (2014), Alessandri and Panetta 
(2015), de Pooter et al. (2015), Duffie (2017), Acosta Smith et al. (2017), Masera (2018a). 
17 A synopsis of the upgraded Basel II Capital Accord is presented in Appendix II. 
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allowed the build up by the banks of “excessive leverage while maintaining seemingly stringent 
risk-based capital ratios”. The re-introduction in Basel III (BCBS 2010/11) of a mandatory leverage 
ratio – alongside the risk-weighted requirements – was prompted also by the need to reduce the 
inherent risk of forced deleveraging (according to a Minsky process) which, in the aftermath of the 
Great Financial Crisis (GFC), had “created a vicious circle of losses and reduced availability of credit 
to the real economy” (BCBS, 2017).   

 

Annex to Section 5 – The risk framework adopted by the BCBS (2005) in Basel II 
 

“Any banking firm can develop forecasts of the average level of losses it can reasonably expect to 
incur over a determined time period. These are the EL – an inevitable cost component of doing 
business. Bank capital can be seen as a buffer to cover the firm against losses that exceed the 
expected levels (the UL) … If the total losses incurred in a given year are not covered by available 
capital resources, plus profit, the banking firm becomes insolvent. Capital is therefore required to 
cover the risk of peak losses and has a loss-absorbing function. By means of stochastic portfolio 
models – with their attendant statistical and probability assumptions – it is possible to estimate the 
amount of loss which can be expected during the relevant time interval with a given, pre-defined 
probability”. This probability can be reviewed as the likelihood of bank insolvency. Capital can 
therefore be set to ensure that unexpected losses will exceed this level of capital with a low pre-
determined probability.  

“The Basel risk weight functions used for the derivation of supervisory capital charges for 
Unexpected Losses (UL) are based on a specific model developed by the Basel Committee on 
Banking Supervision (cf. Gordy, 2003). The model specification was subject to an important 
restriction in order to fit supervisory needs. 

The model should be portfolio invariant, i.e. the capital required for any given loan should only 
depend on the risk of that loan and must not depend on the portfolio it is added to. This 
characteristic has been deemed vital in order to make the new IRB framework applicable to a wider 
range of countries and institutions. Taking into account the actual portfolio composition when 
determining capital for each loan - as is done in more advanced credit portfolio models - would 
have been a too complex task for most banks and supervisors alike. The desire for portfolio 
invariance, however, makes recognition of institution-specific diversification effects within the 
framework difficult: diversification effects would depend on how well a new loan fits into an 
existing portfolio. As a result the Revised Framework was calibrated to well diversified banks. 
Where a bank deviates from this ideal it is expected to address this under Pillar 2 of the framework. 
If a bank failed at this, supervisors would have to take action under the supervisory review process 
(Pillar 2). 

In the context of regulatory capital allocation, portfolio invariant allocation schemes are also called 
ratings-based. This notion stems from the fact that, by portfolio invariance, obligorspecific 
attributes like probability of default, loss given default and exposure at default suffice to determine 
the capital charges of credit instruments. If banks apply such a model type they use exactly the 
same risk parameters for EL and UL, namely PD, LGD and EAD. 
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Portfolio invariance of the capital requirements is a property with a strong influence on the 
structure of the portfolio model. It can be shown that essentially only so-called Asymptotic Single 
Risk Factor (ASRF) models are portfolio invariant (Gordy, 2003). ASRF models are derived from 
“ordinary” credit portfolio models by the law of large numbers. When a portfolio consists of a large 
number of relatively small exposures, idiosyncratic risks associated with individual exposures tend 
to cancel out one-another and only systematic risks that affect many exposures have a material 
effect on portfolio losses. In the ASRF model, all systematic (or system-wide) risks, that affect all 
borrowers to a certain degree, like industry or regional risks, are modelled with only one (the 
“single”) systematic risk factor. 

Given the ASRF framework, it is possible to estimate the sum of the expected and unexpected 
losses associated with each credit exposure. This is accomplished by calculating the conditional 
expected loss for an exposure given an appropriately conservative value of the single systematic 
risk factor. Under the particular implementation of the ASRF model adopted for Basel II, the 
conditional expected loss for an exposure is expressed as a product of a probability of default (PD), 
which describes the likelihood that an obligor will default, and a loss-given-default (LGD) 
parameter, which describes the loss rate on the exposure in the event of default. 

The implementation of the ASRF model developed for Basel II makes use of average PDs that 
reflect expected default rates under normal business conditions. These average PDs are estimated 
by banks. To calculate the conditional expected loss, bank-reported average PDs are transformed 
into conditional PDs using a supervisory mapping function (described below). The conditional PDs 
reflect default rates given an appropriately conservative value of the systematic risk factor. The 
same value of the systematic risk factor is used for all instruments in the portfolio. Diversification 
or concentration aspects of an actual portfolio are not specifically treated within an ASRF model. 

In contrast to the treatment of PDs, Basel II does not contain an explicit function that transforms 
average LGDs expected to occur under normal business conditions into conditional LGDs consistent 
with an appropriately conservative value of the systematic risk factor. Instead, banks are asked to 
report LGDs that reflect economic-downturn conditions in circumstances where loss severities are 
expected to be higher during cyclical downturns than during typical business conditions.  

The conditional expected loss for an exposure is estimated as the product of the conditional PD and 
the “downturn” LGD for that exposure. Under the ASRF model the total economic resources (capital 
plus provisions and write-offs) that a bank must hold to cover the sum of UL and EL for an exposure 
is equal to that exposure’s conditional expected loss. Adding up these resources across all 
exposures yields sufficient resources to meet a portfolio-wide Value-at-Risk target. 

The mapping function used to obtain conditional PDs from average PDs is derived from an 
adaptation of Merton’s (1974) single asset model to credit portfolios. According to Merton’s 
model, borrowers default if they cannot completely meet their obligations at a fixed assessment 
horizon (e.g. one year) because the value of their assets is lower than the due amount. Merton 
modelled the value of assets of a borrower as a variable whose value can change over time. He 
described the change in value of the borrower’s assets with a normally distributed random 
variable. 

Vasicek (cf. Vasicek, 2002) showed that under certain conditions, Merton’s model can naturally be 
extended to a specific ASRF credit portfolio model. With a view on Merton’s and Vasicek’s ground 
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− endogenous risk is the “unexplained” volatility due to non-fundamental factors such as: 
perverse incentive structures, serially correlated belief structures and risk control 
methodologies, trend and herding behaviour; 

− systemic risk is the risk encountered when stress exceeds the coping capacity of the 
system, which enters a state of overload leading to breakdown19. Market failures imply 
that uncertainty replaces risk. In this situation, irrational behaviour can occur and 
amplify the likelihood of breakdown of the financial network20. 
 

A point of discontinuity is encountered when endogenous risk becomes relevant. Stress 
“conditions”, set off by fundamental factors, characterise financial markets. A second point is met 
with the setting of systemic risk and the shift from normal distributions to power laws. The 
progressive growth of endogenous risk is consistent with rational behaviour, as explained by two 
main – not inconsistent – theoretical models:  

(i) Kurz’s theory of rational belief (1997), based on a general equilibrium model of 
market overshoot, where the distribution of serially-correlated belief systems is 
the primary driver of market volatility (a “technical” approach); 

(ii) Danielsson & Shin’s studies on endogenous risk (2003, 2011), where market 
volatility is shown to depend also on the outcome of interaction between 
market participants (a “fundamental” approach). Existing models which treat 
risk as a fixed exogenous process produce inaccurate predictions.  

In times of crisis, endogeneity becomes of paramount importance if agents become more 
homogeneous in their strategies, precisely because they use similar (faulty) risk modelling. As the 
crisis develops, the processes driving the underlying data undergo structural breaks. The 
assumption of stationarity of the underlying stochastic processes is violated. Additionally, data 
used to estimate forecasting models before the crisis become an unreliable basis to estimate 
risk21.  

Both approaches have evident implications for the regulatory framework. It must be noted that 
the concept of endogenous risk considered so far does not require the assumptions of irrational 
markets and behavioural economics22. This is an important difference with respect to the 
approach expounded by Haldane and Madouros (2012). Under severe stress, the two paradigms 
converge.  

What is posited here is that the Efficient Market Theory does not always hold. Strong efficiency 
assumes that there is well-defined, stable, mapping which converts fundamental news (such as 

                                                            
19 For an analysis of endogenous and systemic risks and their implications for financial regulation, see for instance the 
works and publications of SRC. Publications, src@lse.ac.UK, Danielsson et al. 2011, Engle and Zazzara 2017. The need 
to prevent/avoid systemic risk and financial instability led to giving to macroprudential policies an overarching role (de 
Larosière et al. 2009, Schoenmaker 2014).  
20 The Global Financial System is a highly complex network characterised by tightly coupled components that can 
interact in unexpected and contagious ways. The very high interconnectedness of the system is largely the result of 
the huge growth in derivatives markets. The Basel standards were one of the main causes of the proliferation of 
derivatives. 
21 Instances where endogenous risk developed into systemic risk can be regarded: the Market Crash of October 1987, 
the 1998 LTCM bail out and, above all, the 2007-2009 GFC. 
22 Some key references on these more radical approaches are given below: Becker (1968), Minsky (1992), Kahneman 
(2003), Guesnerie (2005) and Shiller (2011). 
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GDP growth, fiscal and monetary policies, default rates…) into security pricing. In the endogenous 
risk framework the mapping can break down, because of the non-stationary, self-correlated re-
pricing of fundamentals. In this framework non-linearities between causes and effects become 
predominant. Securities prices are not set by risk neutral expectations of future anticipated flows: 
they also incorporate endogenous risk. In this setting, the extreme version of the M&M 
propositions no longer applies.  

Strong interactions and converging behaviours of economic agents change the “fundamental” 
statistical distributions characterising markets under normal conditions. More specifically, in the 
framework of complex systems, there can be a shift from normal-shaped distributions to 
truncated power laws (heavy tail distributions/extreme value theory) (Chart 7). These changes are 
especially relevant for the risk evaluation of financial structures based on derivatives. Basel rules 
lead to strong interactions and common responses of market participants, amplified by VaR 
models, which turn out to be incorrect. Black&Scholes (1973) models and Gaussian copula 
functions - commonly used to model the risks of derivatives structures - and VaR techniques - 
which were behind the Basel standards - break down under stress and create additional stress. As 
a result, volatility is magnified, leading to “tipping points” and to extreme events. 

Chart 7 – Power laws and heavy-tail distributions 

 
Source: Helbing (2010) 

 

When systemic risk is encountered, widespread market failures become present and quality 
uncertainty (Akerlof 1970) prevails. Rational responses of market participants are highly correlated 
(the only thing that goes up in bear markets is correlation, as the old saying goes), but irrational 
behaviour also occurs. Measurable risk gives way to Knight (1921) uncertainty. Credit and liquidity 
risks are intertwined. The Bagehot (1873) distinction no longer applies, and the lender-of-last 
resort function of the central bank to provide base liquidity becomes fundamental to prevent 
financial and economic systemic breakdown. According to a famous quote attributed to Keynes, 
«markets can remain irrationally priced far longer than you or I can remain solvent». 

These problems were compounded as a result of three other weaknesses of the models underlying 
Basel II: risk-neutral pricing, portfolio invariance and a single global risk factor (see Annex to 
Section 5).  

• Risk-neutral pricing is the assumption behind Basel models of financial 
interconnectedness. To price assets, the calculated expected values need to be adjusted 
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for an investor's risk preferences. The discount rates would vary between investors and 
an individual's risk preference is difficult to quantify. In complete markets with no 
arbitrage opportunities there is a simplifying alternative to compute prices. Instead of 
first taking the expectation and then adjusting for an investor's risk preference the 
probabilities of future outcomes can be adjusted to incorporate all investors' risk 
premia, and then take the expectation under this new probability distribution, the so-
called risk-neutral measure. The main benefit stems from the fact that once the risk-
neutral probabilities are found, every asset can be priced by simply taking the present 
value of its expected payoff. On the other hand, using actual real-world probabilities, 
every security would require a different adjustment (as they differ in riskiness). 
However the absence of arbitrage is crucial for the existence of a risk-neutral measure. 
By the fundamental theorem of asset pricing, the condition of no-arbitrage is equivalent 
to the existence of a risk-neutral measure. Completeness of the market is also crucial 
because in an incomplete market there are a multitude of possible prices for an asset 
corresponding to different risk-neutral measures. It is usual to argue that market 
efficiency implies that there is only one price (the "law of one price"). With incomplete 
markets risk neutral pricing cannot be applied. 

• To facilitate additivity, the risk-filtering processes of the capital requirements are 
subject to the restriction that capital depends only on the risk of each loan, without 
reference to the portfolio to which the loan is added. In other words, there is no 
concentration penalty, since portfolio diversification is not taken into account.  

• As indicated, according to Basel II, the portfolio invariance of a single exposure’s 
contribution to VaR requires that dependence across exposures is connected to one 
global risk factor and that each exposure is small23. These assumptions could be justified 
because the standard was primarily conceived for global banks. But the assumptions 
were and are violated also for large international banks, and in any case they are not 
applicable to small local banks. This is an inconsistency of the EU transpositions of the 
Basel approach, which was carried over from the Basel II framework to the Capital 
Requirements Regulation (CRR) and to the Capital Requirements Directive IV (CRD IV - 
EC, 2013). 

When endogenous risk sets in, credit and securities markets24 drift together. Liquid assets 
(including government paper in the Eurozone) can suddenly become illiquid. Contrary to the 
traditional approach (Bagehot 1873) solvency and liquidity risks become intertwined, also as a 
result of mark-to-market accounting rules. Often assets are valued independently of the maturity 
of the debts that finance them. Fair value accounting requires that market prices represent the 
reference point for valuing securities and liquid assets. The rule works well in normal times, when 
exogenous risk prevails. In stressed periods, the current accounting standards can become 

                                                            
23 For an analysis of these issues and the pitfalls of the ASRF (Asymptotic Single Risk Factor Model), see Gordy (2003) 
and Johnston (2009). 
24 The complex interactions between fundamental and market liquidity under stress are explored by Daníelsson and 
Penaranda (2007). Participation externalities and regulatory constraints may create negative liquidity spirals [Pagano, 
1989 and Morris and Shin, 2004]. An empirical study of prolonged states of illiquidity (liquidity leaks) is conducted by 
Menkveld and Wang (2012). The possible failures of conventional regulatory policies to deal with liquidity issues are 
explored by Cao (2011). On these points see also Battiston et al. (2016). 
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destabilising. Distressed sales of (il)liquid assets25 in exchange for monetary base lead to asset 
value scaling down (fire sales) and higher capital requirements. Often, in parallel, given the 
objective difficulty of challenging pricing by traders, abuse can occur and uncertainty on banks’ 
balance sheets is magnified26.  

To sum up, the shortcomings of risk modelling in the second Basel Standard (Szego ed., 2004, 
Masera, 2008) did not allow for recognition of the build up of systemic risk. In particular, the 
framework was ill-adapted to account for possible fallacies of composition in the regulatory 
system. The lessons and warnings of Andrew Crockett (2000) on the need to marry the micro and 
macro-prudential dimensions of financial stability went unheeded. It was only after the GFC and 
work done by de Larosière et al. (2009) and the Dodd-Frank Act (2010) that these concerns were 
partially introduced in Basel III.    

 

 

7. Basel III: the coexistence of leverage and RWA capital 
requirements 
 

The GFC highlighted the shortcomings of the Basel II (2006) risk-weighted capital paradigm. The 
weights did not capture true portfolio risks. The extreme complexity of the rules could be 
circumvented by large banks through sophisticated internal models (Chart 8, see also Haldane and 
Madouros, 2012; Blundell-Wignall et al., 2014; Orlandi et al., 2017)). Regulatory arbitrages and 
moral hazard effects are suitable to arise when the complexity of rules is too high. The more 
complex are banks, the harder it is to fairly assess them through an RWA-based measure. 
Authorities all over the world are involved in demanding activities aimed at assessing the RWA-
calculation but the benefits of this effort could not be justified by the outcomes. (Orlandi et al., 
2017). 

 

 

 

 

 

 

 

                                                            
25 The US authorities offered very large public assistance (amounting to some $ 3 tn) to avoid fire sales and to support 
banks through three main programs: 1. the Troubled Asset Relief Program (Congressional Budget Office, 2019); 2. the 
support to the mortgage market provided by Government Sponsored Entities (GSEs) Fannie Mae and Freddie Mac 
(Federal Housing Finance Agency 2019) and the guarantees on bank debt obligations provided by the FDIC 
(Gruenberg, 2018).  
26 An analysis of liquidity risk in its various facets is developed in Masera (2009) and (2017). The unique features of 
monetary base reserves are outlined. 
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As indicated, the new system was finalized and made public in Basel in December 2010. It took 
almost three years to be transposed into US and EU legislations. This was partly due to the need to 
accommodate for the very significant indications given by the Dodd-Frank Act (2010), notably on 
enhanced prudential surveillance, on tiered regulation and on the use of advanced internal models 
(with attendant capital “optimization”)28.  

The divide between the US and the EU, which has come to the fore with the debate on internal 
models, initiated with the issue of tailored regulation: Basel III final rule (2013) vs CRR/CRDIV 
(2013)29, Dombret (2017). 

Partly as a result of the US insistence on the drawbacks of the use of internal models by large 
banks and the competitive distortions, the attention of the BCBS turned rapidly after the 
enactment of Basel III to the shortcomings of the capital framework for the overall consistent 
calculation of risk-weighted assets. In other words, the regulatory pendulum began to swing again 
from the numerator back to the denominator of the Basel ratio. The regulators did not want to 
refer to the standards reformed at the end of 2017 as a Mark IV edition. They claimed that it was a 
mere “finalization” of Basel III, without making reference to the fact that the Standard transposed 
in the US in 2013 had already been defined as “final”. It was however admitted that the issue was 
not the “final calibration” of the framework, but the need to “fix shortcomings highlighted by the 
financial crisis”, ten years before (GHOS 2017). The issue of the output floor to Basel based 
regulation raised fundamental issues which could not be referred to as “calibration”. The root 
difference laid in the Collins amendment in the Dodd-Frank Act, Section 171, closely connected to 
the question of tiered regulation.  

In any event, it was explicitly stated that the 2017 reforms addressed major weaknesses and 
“sought to restore credibility in the calculation of risk-weighted assets and improve the 
comparability of banks capital ratios” (BCBS, 2017). As already indicated, the credibility of the Risk 
Based Capital Ratios (RBCRs) had been undermined by unacceptably wide variations in RWAs 
across banks that could not be accounted for by differences in the riskiness of banks’ asset 
portfolios. This made it problematic to compare RBCR across banks/countries, thereby 
undermining confidence in the whole Basel framework. 

It was also recognized that the 2010 Basel III system continued to be affected by the problem of 
incentives to circumvent RWA capital rules. In particular, internal models, which had been 
introduced in Basel II, should have permitted a more accurate and reliable risk measurement 
compared to the standardized approaches. They were instead often instrumental in “gaming” the 
rules (European Parliament, 2016 and Orlandi et al., 2017). The risk-weighted approach brings out 
material differences across institutions, which could hide distortions due to RWA optimization and 
supervisory segmentations. Concerns have been expressed about the opacity of the Basel risk 
weights and their consistency across firms (Haldane 2011, Avramova and Le Leslé 2012); their 

                                                            
28 For instance, already in 2010, it was indicated that in the US “a bank operating under the advanced approaches 
standards is required to meet – on an on-going basis – the higher of the generally applicable and the advanced 
approaches minimum risk-based capital standards (Fed ruling, December 15, 2010). The relevance of the US tiered 
approach has been underlined by Amorello (2016). 
29 The prudential rules defined by CRR/CRDIV applied both to banks (credit institutions) and investment firms (this is 
not the case in the US). The growing complexity and compliance costs of banks’ regulations posed increasing burdens 
not only on small banks but also on small investment firms. The EC has decided to adopt a revised and simplified 
regulatory framework for smaller investment firms (EC 2017b). This highlights the issue of consistency in terms of 
tailored regulation and the implications for the viability of small and medium-sized banks (Masera, 2019).    
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granularity makes hard to account for differences across banks and provides potential scope for 
arbitrages. Consequently, the primary source of complexity in the Basel framework is the model-
based risk-weighting.  

In addition, it was admitted by the BCBS that reliable “advanced” modelling of certain types of 
assets – notably low-default exposure and operational risk - was very difficult and satisfactory 
estimates could not be secured. A discussion concerning the role and robustness of internal risk 
models should be encouraged, considering that they could generate opacity and complexity.   

The 2017 Basel III reforms also recognized the need to modify the traditional risk metric system 
based on VaR to move towards the adoption of Expected Shortfall (ES). This follows from the 
admission that “a number of weaknesses have been identified in using VaR for determining 
regulatory capital requirements, including its inability to capture tail risk” (BCBS 2016, 2019. See 
also Chang et al. 2016). 

The decision to “finalize” the reforms after prolonged discussions was opportune. The continuing 
debates contributed to uncertainty and made both banks’ operational planning and supervisory 
activity very difficult. The Internal Capital Adequacy Assessment Process (ICAAP) and Internal 
Liquidity Assessment Process (ILAAP), as well as the interplay with Supervisory Review and 
Evaluation Processes (SREP), were adversely affected, and therefore also the drawing up of 
resolution/recovery plans. 

In sum, the “finalization of Basel III” (BIIIF) hinges on the following key elements:  

i. Introduction of a floor for the total RWAs calculated using internal models. 
The benchmark is set by RWAs determined according to the revised Standardized Approach 
across all risk types. RWAs from internal models cannot be lower than 72.5% of those 
obtained from the Standardized Approach rules, i.e., in no case the admissible cut can be 
higher than 27.5%. (A critical view is offered by de Larosière 2017). 

ii. Revisions to the Standardized Approach for credit risk. 
The framework guidelines outlined in the long consultation phase have been confirmed. 
But the risk weights are generally lower than originally indicated; a specific favourable 
treatment for covered bonds has been introduced (BCBS 2014b). 

iii. Reduced possibilities of application of the IRB approach for credit risk. 
The approach will no longer be applicable to equity exposures. Exposure-level floors for 
LGD and PD are introduced. The Credit Conversion Factor (CCF) cannot be lower than 50% 
of the Standardized Approach. 

iv. Removal of the option to use internal models for calculating operational risk. 
The new allowed framework consists of a simple standardized approach, which replaces 
the current four models and the option to use multiple approaches.  

v. Constraints on the Trading Book. 
The restrictive elements anticipated in the BCBS FRTB 2016 release have been confirmed, 
but the implementation timetable postponed to January 2022.  

vi. Restrictions and streamlining of the Credit Valuation Adjustment (CVA) risk framework 
(BCBS 2015). 
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The new framework removes the Advanced approach based on internal model and 
introduces an exposure component. A new Standardized Approach for banks with complex 
derivatives portfolios is introduced; a Basic approach is also outlined. In compliance with 
proportionality, all banks with notional amounts of derivatives portfolio of less € 100bn are 
allowed to calculate CVAQ capital charges equal to Credit Counterparty Risk (CCR) 
requirements . 

vii. Introduction of a leverage ratio buffer for G-SIBs. 
Basel III had introduced a risk-based capital buffer for G-SIBs. The 2017 reform considered 
it necessary to introduce a leverage ratio buffer, with the view to insuring that the leverage 
ratio acts as an appropriate backstop to the risk-based requirements. The leverage ratio 
buffer is set at 50% of the risk-based buffer for each G-SIB. The following example can help 
clarify the issue: a bank with a 2% risk-based buffer must also have a 1% leverage ratio 
buffer on top of the prescribed ratio of 3%: it must therefore maintain over time a total 
leverage ratio of at least (3%+1%=4%) leverage ratio.   

The timing of implementation and the available phase-in arrangements were meant to ensure an 
orderly transition to BSIII Final (or Basel IV). Phase-in arrangements provide some leeway, but as 
past experience clearly showed, markets and banks’ shareholders/stakeholders require a very 
rapid adjustment to the new benchmarks, even if not yet compulsory. 

Overall, after the crisis, in the realm of Basel III, banks have built a greatly improved capital 
position and strengthened their balance sheets on both sides of the Atlantic (CET1 capital ratios 
more than doubled since 2009). Stress testing techniques have been satisfactorily developed 
(BCBS 2009a). Tailored regulation and supervision (within the banking sector) have received great 
attention in the US. Standards of corporate governance and risk management have greatly 
improved with a significant interplay between supervisors and banks. The issues of bail 
in/resolution and of liquidation frameworks have also been introduced. The EU system shows 
however important weaknesses (Masera, 2018b, and Balassone and Visco, 2018). In the US the 
Fed proposed to ease requirements for living wills/resolution plans (which apply only to large 
banks) (Fed 2019b).  

As many leading economists argued (Section 6), the (il)liquidity problems in banks’ operations are 
intertwined with shadow banking activities and with the conduct of monetary policy. Beyond 
weakening economic activity, the renewed strains and disruptions in money markets on both sides 
of the Atlantic in 2019 concurred in prompting a continuation of the accomodative stance of 
monetary impulses (ECB 2019 and Fed 2019b). This highlights the interconnectedness between 
banks and shadow banking entities (notably as a result of collateral transformation and 
repo/reverse repo operations) and the potential contagion channels. It also brings to the fore the 
need for a macroprudential tailored framework of monitoring and surveillance of banking and 
shadow banking intermediation (Pozsar and Singh 2011, Moe 2015, Abad et al. 2017, Masera 
2019, Pozsar 2019).   
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To recall, the chart is based on the following premises: LR and RWR are linked by the Density Ratio 
(DR). In general, banks can control over time A, RWA and C. The ratio Assets/Exposure is also a 
bank control variable, notably for large banks through pledged collateral (Singh and Alam, 2018). A 
primary control variable is DR, since they can rapidly adjust both the size, the composition and the 
unit risk weight of A (the Goodhart Law and the Lucas Critique). 

 

 

9. Conclusions 
 

Well-managed banks – as all firms – should be concerned with capital management and risk 
assessment. Their corporate governance should therefore be focused on evaluation of EcC and 
sustainable value creation (Masera and Mazzoni 2006). Size, business model, exposure to different 
time-varying risks, risk framework and appetite, corporate governance are primary drivers in the 
process of quantitative estimation of EcC. The assessment - level and time path of desired capital - 
depends crucially on the cost of equity, compared to other sources of finance. This reflects also 
the special character of the banking firm, where risk taking is the raison d’être and where deposits 
are a primary source of finance for traditional credit institutions. These general considerations are 
in principle independent of banking surveillance, and notably capital requirements, as opposed to 
structural regulation and to controls on the asset side of the balance sheet - in particular reserve 
requirements.  

The thrust of this paper is on the importance of these internal processes.  The view is taken that 
the M-M propositions on the irrelevance of the components of the liability side do not apply in 
their extreme form to banking firms. The difference between the private and the social 
costs/advantages of capital requirements in terms of leverage and/or risk weighted ratios is 
crucially important. In any event, LR and RWR are linked by DR, which is a control variable for any 
banking firm.  

After the demise of the Glass-Steagall framework, the capital requirements initially introduced in 
Northern America in 1981 took the form of leverage ratios. The Copernican revolution of 
requirements in terms of risk-weighted assets (the Basel standards) came shortly later (the Basel 
technical committees already in 1980 were working on an RWA approach).  

Basel I was clearly incomplete in terms of scope and of the risk-weighting process (which 
contained the original sin of zero weight for government securities). The primary emphasis was to 
introduce a level playing field for large internationally active credit institutions, notably to contain 
the extraordinary growth of Japanese banks.  

Basel II was long debated and enacted in 2006. It was applied in the EU to all credit institution, in 
the US only to nineteen large banks. It appeared as a major advance in banking regulation and its 
analytical background. It was instead marred by model deficiencies. The risk sensitivity morphed 
into an incentive for banks to economize required capital through innovative financial 
products/structures thereby reducing the density ratio. The fundamentally static approach to risk 
modelling and the faith in principle (model) based supervision concurred in creating a misplaced 
sentiment of complacency: the fundamental message of the Goodhart law went unheeded. Four 
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other weaknesses had to be taken into account (all of which had been identified by key authors at 
the time of or even before the enactment of the Second Accord): the lack of concern of systemic 
risk (Goodhart et al. 1988) and the unsatisfactory treatment of the relationship between micro 
and macro prudential dimensions (Crockett 2000); the identification, measurement and control of 
the value of government deposit insurance liabilities (Merton 1997); the absence of credible 
resolution/liquidation frameworks for banking firms and the moral hazard implications for bank 
shareholders/managers, with the attendant neglect of the difference between private and social 
costs/benefits of regulation (Pelizzon and Schaefer 2005); the distortions to competition deriving 
from one-size-fits-all requirements and the difficulty of ascertaining true economies of scale as 
opposed to diseconomies from regulations, as shown over a medium term perspective from the 
comparison between US and EU (Masera 2019). 

The thrust to reform the Second Capital Accord after the GFC came from the US (in the EU the 
recommendations of the de Larosière Report (2009) on this issue were only partially and belatedly 
enacted). It was centred on the joint work of the US Congress and the Regulatory Agencies, in the 
framework of the Dodd-Frank Act (2010). Advanced models were detuned. Regulatory tiering was 
adopted. The interaction of capital reserves and resolution frameworks was enacted. Bail in 
mechanisms were introduced for very large banks, while liquidation procedures for less significant 
banks were more clearly defined and entrusted to the FDIC. The role of leverage as a surveillance 
instrument was reinstated. All this had clear implications for the BCBS work. The Basel III 
framework in 2013 and the Basel III/IV major reforms introduced in 2017 show the imprint of the 
rapidly evolving US regulatory approach. The coexistence of Leverage and RWR requirements was 
set in terms of complementary rules. The issue was often ill-posed, notably in the Euroarea, in 
terms of an ex-ante “optimal calibration”.  

Circumvention of the rules (also in terms of exposure, see for instance Singh and Alam, 2018), can 
take place in respect of both LR and RWR. If the time dimension and changing features of risk are 
allowed for it becomes evident that the coexistence of the rules requires surveillance monitoring, 
also because the constraints offer different information. Risk taking and shifting by banking firms 
must be assessed in terms of a time process allowing for manifestations of disequilibrium. In this 
perspective, the search for “steady state” calibration of LR and RWR through DSGE models may 
prove time inconsistent (it fails to incorporate the Lucas Critique) and, in any event, it is by 
construction unable to account for endogenous and systemic risks. Capital requirements are 
usefully complemented by forward looking stress-testing techniques, which are less model 
dependent. The tiering of banking rules is necessary to allow focus of supervision on the 
institutions with systemic footprint and to avoid distortion in competition. Requirements should 
be set in terms of a macroprudential framework, also to cope with the intertwining of banks and 
shadow banks. 

These considerations are broadly in line with the current US approach, but less consistent with the 
EA framework. The last point made in this paper is that, in the quest to avoid excessive compliance 
costs for community banks, the new US regulatory framework would permit the vast majority of 
the US banks to satisfy exclusively a leverage requirement (>9%). It might have been preferable to 
maintain a simplified risk-weighted framework to work in conjunction with the leverage 
requirements, also to preserve the focus on appropriate corporate governance and internal 
assessment of risk appetite. Reference to the leverage ratio alone risks destroying the long-term 
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efforts and positive results obtained in fostering the tailored interaction between supervisory 
review and internal risk/governance procedures.   
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Appendix 1 - Basel I, 1988: Synopsis 
 

Basel I was focused on credit risk and based on risk-weighting of assets. It set a minimum 8% total capital 
requirement for internationally active banks. 

Defined in 1988 (BCBS 1988), this first Basel Accord had three objectives: 

i. to make sure banks held sufficient capital to cover their risks; 
ii. to level the playing field among international banks competing cross-border; 

iii. to facilitate comparability of the capital positions of banks. 

Basel I included a definition of eligible capital and a set of simple risk-weights, depending essentially on the 
institutional nature of banks’ counterparts and not on the intrinsic risks. Basel I focused on credit risk. In 
1996 it was updated (Market Risk Amendment – MRA) to include a market risk component31. On that 
occasion, for the first time within the Basel framework, the recourse to internal models by banks (validated 
by supervisory authorities) was allowed to evaluate risk. 

 

Table A.1.1: Basel I risk metrics 

 

 Total Capital Ratio = (Tier 1 + Tier 2  Capital) / Total RWAs ≥ 8% 

 

 

Tier 1   equity + published reserves ≥ 4% 

Tier 2   hybrid, subordinated and other forms of debt, undisclosed and revaluation reserves. 

Source: BCBS 

. 

 

                                                            
31 The MRA introduced a third tier of capital: Tier 3 (with the provision that T2+T3<T1), subordinated short-term debt, 
to cover a proportion of market risk. 
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Appendix 3 – Basel Standards: Summary Chronology and Key Comparative 
Features 

Table A.4.1 – The Basel standards: chronology 

 Date of definition Date of operation Date of adoption EU Date of adoption US 
Basel I 1988 1992 1989 

(Council Directive 
89/299/EEC) 

1992 

Basel II 2004 2007 CRD I, 2006 2006 
(only 19 large banks) 

Basel 2.5 2009 2009 CRD II, 2009 - 
Basel III 2010 2013 CRR/CRD IV, 2013 (Dodd-Frank Act 

2010, US Basel III 
Final Rule 2013) 

Basel III final 2017 2022-2027   
 

 

 

Table A.4.2 – The Basel standards: basic comparative features (C/RWA ≥ 8%) 

 Features Weaknesses 

Basel I Credit risk (minimum ratio of capital to risk-weighted 
assets of 8%). 

Arbitrary and simplistic weights.

Basel II Credit, market and operational risks/ internal models. Rule gaming through CDS, procyclicality, 
quality of capital, complex but unreliable 
internal models. 

Basel III Credit, market, operational and liquidity risks (maturity 
transformation, corporate governance, quality of capital 
– emphasis on numerator, leverage C/A ≥ 3%). 

Complexity, difficulty of compliance for 
small banks, difficulty of reconciling 
weighted and unweighted constraints. 

Basel III 
final 

Renewed emphasis on denominator and on risk filters, 
reduced role of internal models, capital floors, revision 
of standardized credit models, market risk, variability of 
RWA. 

 

Increasing complexity   

Issue of proportionality 

In EU, collateral damage: demise of small 
banks as a result of untiered regulation 

Many unresolved important problems. 
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