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

(Charles Goodhart, 2010).1



1. Introduction

• The concepts of leverage and risk-based capital ratios in banking are intertwined with
regulatory frameworks. This is clearly understandable, but may prove misleading from an
analytical perspective. 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. 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/A
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1. Introduction

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:
As 6) shows, the LLR = C/A = C/RWA * RWA/A = RWR * DR
everage and the Risk-Weighted Ratios are mechanically linked by the Density Ratio.
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1. Introduction

• 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).
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1. Introduction

• The LR can be interpreted as the maximum percentage loss (in terms of total assets) that
can be absorbed by a firm in a given time horizon (generally one year) 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. On the other hand,
average expected losses (EL) during the relevant time interval are forecast and should be
covered in the profit and loss account.

• Then by means of more or less sophisticated portfolio models – which are 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.
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1. Introduction

• 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 has
been developed by large international banks before the Basel 2 standard, which
incorporated and revised the methodology to define required capital.
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1. Introduction

• Four points should be recognized:
– 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.

– VaR (and UL) are expressed as absolute values while LR and RWR are ratios, below
unity.

– Traditionally the VaR methodology has been used as the transformation function wr(A)
of assets into RWA.

– The VaR approach can also be adopted to measure the maximum loss that a bank can
withstand with a given probability, with reference to its leverage multiple (Box 1).
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Box 1 – Leverage and VaR
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1. Introduction

• Before proceeding into the realm of capital regulation, a second preliminary step should be
taken. It is important to recognize that for any banking firm the issue of the cost of equity
and its relationship with leverage is of key relevance and should be explored in the light of
the seminal work of Modigliani and Miller (1958, 1963).
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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.
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2. The cost of equity for banks: book vs financial accounting

• The issue has been debated for over half a century, i.e. after the path-breaking
presentation (1958 and 1963) of the Modigliani-Miller (M&M) model.

• 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.
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Chart 1 – The cost of capital in the perfect M&M world
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2. The cost of equity for banks: book vs financial accounting

• More generally and more realistically, four factors should be taken into account:
1. Government guarantees,
2. information asymmetries,
3. agency costs and incentives,
4. financial distress.

• Trade-off models show that when these points are factored in, the capital structure has a –
however limited – role in explaining the bank’s value (Chart 4).
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Chart 4 – Equilibrium expected returns in a “trade-off model” 
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2. The cost of equity for banks: book vs financial accounting

• The concepts developed so far are independent of regulation, and notably capital
requirements. Like any corporation, a well-managed bank requires and calculates economic
capital (Matten, 2000, and Shimpi, 2004) to cover from risks and to support growth.
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3. Ebbs and flows of banking surveillance: from Glass-
Steagall to leverage requirements 

• As indicated, efficient capital management is a pre-requisite for sustainable value creation
and optimization of shareholders value for banking firms. 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”.

• At the beginning of the 80’ a new system of banking regulation gradually emerged in
Northern America. Declining capital levels and rising failures of domestic banks led both in
Canada (Chart 5) and in the US (BCBS, 1982) to adopt leverage capital requirements.
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Chart 5 – Leverage history of major Canadian banks
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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, simple, logic behind Basel I, introduced
by the Basel Committee on Banking Supervision (BCBS) in 1988.

• The greater the amount of RWAs in a bank’s balance sheet, the more Risk Capital (RC)
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%.

• The Accord was endorsed by G10 Governments and became an international standard.
• The very simplicity of Basel I was however at the root of important drawbacks – notably

rule gaming – which led to its evolution into more sophisticated frameworks.
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4. From leverage to risk-weighted capital rules: Basel I
• 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 unresolved issues:
i. First, there was the “Breeden critique” (1992). 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. More generally, 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
economic capital, 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).
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Box 2 – The Goodhart Law and the Lucas Critique: implications 
for capital requirements
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5. The demise of leverage: Basel II

• As is evident from the excerpts of the BCBS 2005 Report on Basel II, 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.

• 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
BIS (25 October 2017): the framework allowed the build up by the banks of “excessive leverage
while maintaining seemingly stringent risk-based capital ratios”. The re-introduction in Basel III
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 GFC, had “created a vicious circle of losses and reduced availability
of credit to the real economy” (BCBS, 2017).
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Box 3 – Basel II: capital requirements and underlying 
probability density assumptions
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6. The Basel II standard: shortcomings of risk modelling

• Perhaps the main reason why the implementation of the capital regulation did not foster
financial stability lies in the incorrect analysis of risk and of risk modelling.

• The Basel approach does not take into account the relationship between exogenous,
endogenous and systemic risk.

– exogenous (fundamental) risk is the risk driven by “news” - unanticipated changes in
economic fundamentals (game against nature) - i.e. risk obtaining in perfectly efficient
financial markets;

– 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 breakdown. Market failures imply
that uncertainty replaces risk. In this situation, irrational behaviour can occur and
amplify the likelihood of breakdown of the financial network.
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6. The Basel II standard: shortcomings of risk modelling

• 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 distribution to power laws
(Chart 6).
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Chart 6 – Power laws and heavy-tail distributions
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6. The Basel II standard: shortcomings of risk modelling

• 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.

• To sum up, the shortcoming of risk modelling in the second Basel standard (Szego ed.,
2004) 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 GCF and work done by de Larosière (2009) and in the Dodd-Frank Act (2010) that
these concerns were (partially) introduced in Basel III.
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7. Basel III: the coexistence of leverage and RWA capital 
requirements

• The Global Financial Crisis (2007-2008) highlighted the shortcomings of the Basel II (2006)
risk-weighted capital paradigm (regulatory capital/risk weighted assets, Capital Adequacy
Ratio, CAR). The weights did not capture true portfolio risks. The extreme complexity of
the rules could be gamed through sophisticated internal models (Chart 7).
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Chart 7 – Historical development of the Risk Weighted Assets 
to Total Assets ratio of systemically important banks
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7. Basel III: the coexistence of leverage and RWA capital 
requirements

• The quality and amount of required capital proved inadequate. No effective answer was
offered to the too-big-to-fail issue. A collateral damage of the complexity of the rules was
the “fixed” compliance cost, which distorted competition to the detriment of smaller firms
(Charts 8 and 9).
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Chart 8 – Compliance costs: capital asset ratios and leverage ratios
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Source: Author (2019)

Compliance Costs (CoCo) are 
essentially fixed costs: the 
costs of compliance for CAR 
are therefore especially 
onerous for small banks.  

Large banks can use internal 
models to reduce the burdens 
of capital controls.



Chart 9 – Economies of scale and diseconomies of CAR
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Source: Author (2019)

CoCo = Compliance Costs

CAR = Capital Adequacy Ratio = C/RWA

LR = Leverage Ratio = C/A

A* = indicates the minimum viable size of 
banking firms with CAR requirements.

NR = Net Results

«True» economies of scale should be 
calculated net of compliance costs to CAR. 

RWA/A can be more easily lowered over 
time by large banking/investment banking 
firms (gaming of CAR).

A double competitive advantage is 
therefore present for large banks (fixed 
costs of CoCos and ease of gaming).

Hence the need for proportionality (tiering, 
tailoring) to disentangle true economies of 
scale from diseconomies of one-size-fits-all 
regulation.



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

• A sobering discovery after the crisis was that the Basel II risk-weighted capital standard
had little value in predicting the probability that a banking firm would fail. Better predictive
power was offered by unweighted leverage indicators and by price-to-book capital ratios.

• To cope with these problems Basel III (2013) and Basel IV (2017) simplified internal
models and drastically reduced the potential capital savings from their use, introduced
minimum leverage ratios (LR), initially as Pillar 2 backstop measures. Both advances had
been anticipated in the US by the Dodd-Frank Act (2010) and by the US Basel III Final Rule
(2013), together with the tiering of the risk-weighted rules. With Basel IV, both RW rules
and Leverage became mandatory requirements.
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7. Basel III: the coexistence of leverage and RWA capital 
requirements

• The Basel III reform was centred on significant increases in both the quantity and quality
of regulatory capital and liquidity. In extreme synthesis Tier-1 capital was raised from 4 to
6%; a countercyclical capital buffer was introduced; a minimum Common Equity Tier-1
(CET-1) of 4.5% was mandated. A non risk based leverage ratio was also introduced,
initially for supervisory monitoring, later to become mandatory under Pillar 1.

• The coexistence and overlap of leverage and RWA requirements can create relevant
supervisory challenges (Chart 10).
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Chart 10 – The coexistence of leverage and RWA capital 
requirements
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Source: Masera (2013)



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

• An important aspect of the comparative analysis of the US Final Rule (2013) from the
perspective of the EU transposition of Basel III refers to the question of the relative pre-
eminence of non-risk-adjusted versus risk-weighted capital requirements. The issue was
examined in detail in Masera and Mazzoni (2011); a highly simplified graphical approach is
adopted in Chart 10, to highlight the problem of bindingness. In the figure, (l) is the equity
required according to the leverage ratio; (β) is the equity required by the Basel risk-
weighted standard, taking into account ρ, that is the ratio between RWA and total assets
(A). (Masera, 2013).

• A crucial point which is often disregarded is that the density ratio (DR = LR/CAR) is an
endogenous variable for banking firms. At time t0, when the capital constraints are
introduced leverage and risk-weighted requirements present a given relationship. As time
passes, depending on the bindingness of the constraints, the banks adapt and potentially
can upset the initial calibration of the two requirements (Masera, 2014).

• In other words, by definition, point-in-time analysis does not capture the dynamic banking
response of banking firms to the two capital constraints and their respective bindingness.
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8. US evolving capital rules: RWR, leverage ratios and the 
new CB Leverage ratio framework

• In the US, with S.2155 (2018) and joint proposed rule making of Federal Agencies (Feb. 8,
2019) Community banks (Assets less than $ 10 billion) can be eligible to opt into a
“community bank leverage ratio framework”. Under the new system such banking firms are
enabled to adopt a leverage ratio greater than 9%, without being subject to other risk-
based and leverage capital requirements. These banks would be considered to have met
the well-capitalized ratio rules, until now based on the coexistence of both requirements
(Charts 11 and 12).
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Chart 11 – The coexistence of the Leverage Ratio (LR) with the Capital 
Adequacy Ratio (CAR) at a given point in time: US Community Banks, 2019
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Source: Author (2019)

LR and CAR are linked by the Density 
Ratio (DR)

DR = RWA/A = (𝑅𝑊R/𝐶)/(𝐴/𝐶)=𝐿𝑅/𝐶𝐴
𝑅 (assumption: Assets = Exposure)

Banks can control A*, RWA, C over 
time. The primary control variable is 
DR, since they can rapidly adjust both 
the composition of A (and hence the 
unit risk weight) and the internal 
models to measure risk (and game the 
rules). Recall the Lucas Critique and 
the Goodhart Law.

* The ratio A/E is also a bank control 
variable (notably through pledged 
collateral, Singh and Alam (2018)).



Chart 12 – US Capital Rules (2019): RWR and Leverage Ratios, 2019
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8. US evolving capital rules: RWR, leverage ratios and the 
new CB Leverage ratio framework

• In the US the shortcomings of the risk transformation of A (RWA = transformation of A into
a combined risk-size measure) have led de facto to a multi-standard framework for large
(≥50bn $, Dodd Frank Act, 2010; ≥100/250bn $, S.2155 Act, 2018) banks.

• Weighted Capital Asset Ratios, Leverage, Stress testing and Comprehensive Capital
Analysis and Review (CCAR) are the four (tailored) legs of surveillance. Model risk is
constantly monitored; (advanced) internal models have been defused.

• Attention is also given to market leverage/price-to-book ratios.
• The consistency and relevance of LR and Weighted Capital Asset Ratios signals are

assessed without a mechanical and (incorrect) point in time “calibration”.
• The new leverage limits have become the binding constraints for the majority of very large

banks (Choi et al., 2018).
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8. US evolving capital rules: RWR, leverage ratios and the 
new CB Leverage ratio framework

• For “small” (A<10bn $) banks the pendulum is moving to offering an option of exclusive
reliance on leverage (LR>9%). It may be of interest to note that when in 1981 the
minimum leverage ratio was made compulsory in the US (Section 3), for community banks
(A<1bn $) was set at 7% (BCBS, 1982).

• The proposed regulation follows a NPR, consistent with Section 201 of the S.2155 Act
(2018), issued by the OCC, the Fed and the FDIC (US Federal Register, 2019). This
proposal is predicated on proportionality grounds (costs of compliance). There is however
the risk of throwing out the baby with the dirty water.
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9. Conclusions

• Gaming 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 requirements 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 trough 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.

• As shown by the US, the concurrence of LR and RWR is usefully complemented by
stress-testing techniques, which are less model dependent.
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9. Conclusions

• The tiering of both 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. Emphasis
should be set on good corporate governance and on avoidance of situations where
the cost of equity is abnormally high, with strong incentives to gaming.

• These considerations are fundamentally in line with the current US approach, but
less consistent with the EA framework.

Thank you for your attention.

r.masera@unimarconi.it
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