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Executive summary

Weaknesses at large financial institutions have often played a central role in the triggering
and propagation of systemic financial crises. The 2007—-09 financial crisis was only the most
recent example. Since the crisis, authorities worldwide have sought ways to strengthen
regulation and supervision of these institutions, including through efforts at the international
level led by the Financial Stability Board (FSB) and the Basel Committee on Banking
Supervision. As part of a package of measures for addressing these risks, the Basel
Committee has made proposals for improving the loss absorbency of global systemically
important banks (G-SIBs).

In April 2011, the FSB and Basel Committee reconvened the Macroeconomic Assessment
Group (MAG) to investigate the macroeconomic costs and benefits of these proposals. The
MAG comprises macroeconomic modelling experts from central banks and regulators in
15 countries and a number of international institutions. Close collaboration with the
International Monetary Fund (IMF) was an essential part of this process. In its work, the MAG
drew on its earlier assessment of the transitional costs of the proposals for strengthened
capital and liquidity requirements under Basel lll, and on the long-term cost-benefit analysis
performed by the Basel Committee’s Long-term Economic Impact (LEI) study.

The costs of the G-SIB proposals stem from the adverse impact on economic activity,
especially investment, of banks’ actions to increase interest rate spreads and cut lending in
order to build up their capital buffers. The MAG estimated the impact of higher capital
requirements on G-SIBs by scaling the impact of raising capital requirements on the banking
system as a whole, reported by the MAG in 2010, by the share of G-SIBs in domestic
financial systems. While these shares vary across jurisdictions, the share of the top 30
potential G-SIBs (using the Basel Committee’s proposed methodology and end-2009 data)
averages about 30% of domestic lending and 38% of financial system assets in the MAG
economies.

If we use lending shares as a scaling factor, raising capital requirements on the top
30 potential G-SIBs by 1 percentage point over eight years leads to only a modest slowdown
in growth. GDP falls to a level 0.06% below its baseline forecast, followed by a recovery. This
represents an additional drag on growth of less than 0.01 percentage points per year during
the phase-in period. The primary driver of this macroeconomic impact is an increase of
lending spreads of 5-6 basis points. Soon after implementation is complete, growth is
forecast to be somewhat faster than trend until GDP returns to its baseline. The aggregate
figures conceal significant differences across countries, which reflect differences in the
role of G-SIBs in the domestic financial system and in current levels of bank capital
buffers. International spillovers are also important, and in some countries are likely to be
the dominant source of macroeconomic effects.

The overall results are robust to variations in key assumptions. Using a longer list of
banks, scaling by assets rather than lending, shortening the implementation period, or
limiting the ability of authorities to offset slower growth with monetary or macroprudential
policy were all found to increase the growth impact, but not markedly.

What will be the effect of the full package of the Basel Committee’s proposals for stronger
capital requirements — the set of buffers that will be required of all banks under Basel llI,
combined with the additional buffers to be carried by G-SIBs? The impact of the Basel llI
proposals, using the end-2009 global capital levels as a starting point, was calculated by the
MAG in 2010. On top of this, we assume for illustrative purposes that the top 30 G-SIBs will
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need to raise their capital ratios by an additional 2 percentage points,’ and that both parts of
the reform are implemented over eight years. Adding together these two components, we
find that the impact is again quite small, with GDP at the point of peak impact forecast to
have fallen 0.34% relative to its baseline level. Roughly 0.04 percentage points are
subtracted from annual growth during this period, while lending spreads rise by around 31
basis points. As before, different assumptions lead to different effects, with faster
implementation or a weaker monetary policy response increasing the impact on GDP.

The benefits of the G-SIB framework relate primarily to the reduction in the exposure of the
financial system to systemic crises that can have long-lasting effects on the economy. The
LEI estimated the benefits of Basel Il by multiplying the degree to which it reduces the
annual probability of a systemic crisis, by an estimate of the overall cost of a typical crisis in
terms of lost output. Drawing on the LEI's results, the MAG estimated that raising capital
ratios on G-SIBs could produce an annual benefit in the order of 0.5% of GDP, while the
Basel lll and G-SIB proposals combined contribute an annual benefit of up to 2.5% of GDP —
many times the costs of the reforms in terms of temporarily slower annual growth.

As is the case with any economic analysis, producing these estimates required making a
number of assumptions. Some of these can be imposed or removed as part of the estimation
process. Other aspects are more difficult to analyse. For example, the role of G-SIBs in the
financial system, through their status as market leaders or through their dominant positions in
certain activities, may be greater than is implied by their share in lending or assets. In this
case, the macroeconomic impact of their adjustment to higher capital levels may be greater —
although the benefits from strengthening their balance sheets would be greater as well.
Conversely, a pullback in activity by G-SIBs may have a relatively mild impact if credit can be
provided instead by smaller institutions or capital markets; this would reduce the
macroeconomic cost of the stronger G-SIB requirements, but could also reduce the benefit
from reducing the risks of distress at a G-SIB.

More analysis is needed to understand these effects fully. It will also be important to engage
in further study of the impact of other elements of the FSB’s broader framework for global
systemically important financial institutions (of which the Basel Committee’s G-SIB proposals
form a part) as they are implemented, such as the proposal that unsecured and uninsured
creditors be “bailed in” at the point of resolution. We will only be able to fully understand
these effects, and assess the relevant costs and benefits, as more experience is gained.

' This is a conservative assumption. If the top 30 potential G-SIBs considered here are allocated evenly into the

Basel Committee’s proposed buckets, the average capital surcharge, weighted by total assets as measured at
end-20009, is 1.6%.
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1. Introduction

Efforts to address the risks associated with the activities of global systemically important
financial institutions (G-SIFIs) have been a central aspect of the global policy response to the
financial crisis of 2007—09. The Financial Stability Board (FSB) and the Basel Committee on
Banking Supervision (BCBS) have developed a set of recommendations and proposals that
are aimed at improving the loss absorbency of the balance sheets of such institutions and
facilitating the orderly resolution of troubled institutions. This work, which has been
complemented by similar efforts at the national level, aims to reduce the risk that difficulties
faced by one or a small number of G-SIFlIs could have a destabilising effect on the broader
financial system and real economy.

As with other actions to strengthen the regulatory framework, these steps need to be
implemented in such a way as to minimise any negative impact on the broader economy.
The FSB and BCBS reconvened the Macroeconomic Assessment Group (MAG) to study the
relevant costs and benefits. The membership of the MAG comprises macroeconomic
modelling experts from central banks and regulators in 15 countries and a number of
international institutions.? The group was asked to build on the previous work by the MAG
and the Basel Committee’'s Long-term Economic Impact (LEI) group to assess the
transitional and long-term macroeconomic implications of proposals for strengthening capital
requirements.3 As was the case with the MAG'’s earlier work, close collaboration with the IMF
was an essential part of the process.

The methodology used by the MAG draws on the generated paths for the GDP impact of
higher capital ratios on all banks that were the basis for the results published by the MAG in
its December 2010 report.

In order to provide an estimate of the likely impact of requiring a subset of institutions to hold
additional capital, the MAG chose to scale these estimates based on the importance of the
global systemically important banks (G-SIBs) in lending and total assets for each national
financial system.4 For the economies represented on the MAG, both the share of lending to
the non-financial private sector and the share of total banking system assets held by the top
30 potential G-SIBs (ranked by applying the Basel Committee’s proposed methodology to
end-2009 data) range from less than one tenth to about three quarters. If we multiply the
share of lending in each country by the respective estimated GDP impact, and take the
simple median of the result, we find that a 1 percentage point increase in capital applied to
G-SIBs over an eight-year implementation period would lead to a reduction in GDP (at the
point of peak impact) of 0.06% below its baseline, when international spillover effects are
included. It reaches this level in the 36th quarter, that is, nine years after the start of
implementation. This represents an additional drag on growth of less than 0.01 percentage
points per year for nine years. If implementation is accelerated to four years, the peak GDP
impact is about the same, but the greatest impact is reached in the 21st quarter, resulting in
an annual growth reduction of just above 0.01 percentage points. In both cases, growth
recovers towards its baseline after the point of peak impact is reached. If monetary policy is
unable to counteract the slowdown on growth, the impact is somewhat greater, reaching a

The participants in the Group’s work are listed in Annex 1.

®  The MAG's interim report (MAG (2010a)) can be found at http://www.bis.org/publ/othp10.htm. The MAG's final
report (MAG (2010b)) is at http://www.bis.org/publ/othp12.htm. The LEI report (Basel Committee (2010a)) can
be found at http://www.bis.org/publ/bcbs173.htm. References are listed in Annex 4.

The term “G-SIBs” refers to those G-SIFls that are subject to banking regulation and supervision. The Basel
Committee’s proposed standards are intended for G-SIBs alone; other regulatory groupings are developing
comparable standards for other categories of G-SIFls.
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peak impact (including spillovers) of 0.10% of GDP relative to baseline in either a four-year
or an eight-year implementation scenario.

We can use the estimated impact of increased capital across the entire banking system as
calculated by the MAG for its 2010 report and the estimated impact of further increases in
capital held by G-SIBs as set out in the present report to calculate the combined impact of
Basel Il and the proposed G-SIB framework.

) The MAG’s 2010 report, drawing on the Basel Committee’s Quantitative Impact
Study (QIS), estimated that capital levels globally need to rise 1.3 percentage points
to reach the target 7% ratio (including the capital conservation buffer) specified by
Basel III.° This yields a peak GDP impact of 0.22% for eight-year implementation,
and 0.25% for implementation over four years.

o Calculating the additional impact of the G-SIB framework is complicated by the fact
that different G-SIBs will be subject to different capital surcharges, ranging from 1 to
2.5%, and the assignment of specific G-SIBs to buckets has not yet been decided.
To arrive at a first approximation, however, we can assume that the weighted
average for the capital increase applicable to G-SIBs will be about 2 percentage
points.® We can thus multiply the per-percentage-point figures for the impact of the
G-SIB framework by two.

o Adding these figures together, we arrive at an overall impact of Basel Ill and the
G-SIB framework of 0.34% if the higher capital is implemented over eight years, and
0.37% for four-year implementation. In terms of growth rates, these correspond to a
reduction in GDP growth of 0.04 percentage points for the eight-year implementation
scenario and 0.07 percentage points for implementation over four years.

While the previous MAG study focused on transitional costs, on this occasion the MAG was
also asked to provide an assessment of the benefits of the proposed framework.

The main benefit of requiring higher loss absorbency from G-SIFIs relates to the reduction in
the probability of a costly financial crisis. These benefits were analysed in the LEI report,
which derived estimates based on the extensive literature on the macroeconomic costs of
crises and on the role of bank capital in reducing crisis risks. For the purposes of the present
study, the benefits can be said to come from raising the common equity capital ratio from 7%
to about 9% — under the assumption that the main benefits of higher capital relate to a
reduced risk of failure at large, systemic institutions, and that, as before, the capital of the
population of G-SIBs will rise about 2 percentage points on average. Using these
assumptions, and making certain adjustments to the LEI report’s figures to account for
revised definitions, we find that the annual benefit of the G-SIB framework is as much as
0.5 percentage points of GDP, and that the combined benefit of Basel Ill and the G-SIB
framework is as much as 2.5 percentage points of GDP — an order of magnitude higher than
our estimates of the transitional costs. Furthermore, while the transitional impact on GDP will
diminish or reverse once the higher target capital levels are reached, the benefits should be
largely permanent.

There are reasons why the actual costs and benefits could be greater or less than these
figures. However, even under relatively conservative assumptions about the speed of
implementation, the impact of countercyclical monetary policy, the size of credit rationing

The report on the QIS (Basel Committee (2010b)) can be found at http://www.bis.org/publ/bcbs186.htm.

This is a conservative assumption. If the top 30 potential G-SIBs considered here are allocated evenly into the
Basel Committee’s proposed buckets, the average capital surcharge, weighted by total assets as measured at
end-20009, is 1.6%.
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effects, the greater degree of market power of G-SIBs, and the longer-term costs of stronger
capital standards, the estimated benefits are substantially greater than the potential costs.

These costs and benefits are evaluated at the level of the global financial system. The effects
in specific national systems will depend on overall levels of bank capital in those economies
as well as on capital levels in the G-SIBs that are active in those countries. Many banks
worldwide have already made significant progress towards meeting the requirements,
including the higher levels of loss absorbency proposed for G-SIBs. Countries in which banks
are already well capitalised, and in which much of the G-SIB activity is by institutions that
already have large capital buffers in place, are likely to see little or no transitional impact from
strengthened capital requirements. At the same time, all countries will benefit from the
reduced risk in the global system that will accompany stronger standards for global
institutions.

The remainder of this report is organised as follows. Section 2 reviews the key elements of
the Basel Committee’s proposed G-SIB framework. Section 3 reviews the methodology and
main results of the 2010 MAG and LEI reports that are used to inform the rest of the analysis.
Section 4 discusses the channels through which implementation of the framework might
affect the real economy and presents the key results on the transitional costs of the G-SIB
framework. Section 5 sets out the MAG’s estimation of benefits, drawing on earlier LE| work.
Section 6 briefly considers elements of the G-SIB framework, notably strengthened
resolution frameworks, which are difficult to model quantitatively but which could have an
important role in reducing systemic risks. Section 7 concludes.

2. Key elements of the G-SIB framework

Weaknesses at large, complex financial institutions have historically been a central factor in
triggering and propagating systemic financial crises. Failures in risk assessment and risk
management at a small number of institutions can have large effects, disrupting activity in
many related institutions and many sectors of the economy. The size and complexity of these
institutions present a challenge for public authorities. Rescuing such institutions through
emergency loans or capital injections can often be the only way to contain financial crises
and alleviate damage to the real economy in the short run. But this comes at the cost of
creating moral hazard by encouraging institutions to resume their risky behaviour after the
crisis has passed. These patterns and dilemmas were especially prominent during the global
financial crisis of 2007-09.

The October 2010 report of the Financial Stability Board (FSB) entitled Reducing the moral
hazard posed by systemically important financial institutions’ recommended a policy
framework for addressing these risks. The key elements are:

o a resolution framework and other measures to ensure that all financial institutions
can be resolved safely, quickly and without destabilising the financial system and
exposing the taxpayer to the risk of loss;

o a requirement that SIFls, and initially in particular G-SIFls, have higher loss
absorbency capacity to reflect the greater risks that these institutions pose to the
global financial system;

o more intensive supervisory oversight for financial institutions that may pose systemic
risk;

" FSB (2010a), available at https://www.financialstabilityboard.org/publications/r_101111a.pdf.
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o robust core financial market infrastructures to reduce contagion risk from the failure
of individual institutions, and

o other supplementary prudential and other requirements as determined by the
national authorities.

As part of this effort, the Basel Committee on Banking Supervision (BCBS) released a
consultative document in July 2011 that sets out an assessment methodology and additional
loss absorbency requirements that would apply to G-SIBs.® The Basel Committee’s proposal
comprises the following elements:

o An assessment methodology for identifying G-SIBs and assigning them to one of
four buckets reflecting their relative systemic importance. This involves an index
based on a range of indicators, reflecting the size of banks, their
interconnectedness, the lack of readily available substitutes for their services, their
cross-jurisdictional activity, and their complexity. These quantitative measures would
be complemented by supervisory judgment to capture qualitative aspects of
systemic importance. The underlying data and the assessment methodology would
be periodically updated and refined to reflect changing circumstances.

J A requirement that identified G-SIBs should hold additional loss absorbency, with
amounts rising from 1% for the lowest bucket to 2.5% for the highest. A fifth bucket,
at present empty, would carry a 3.5% loss absorbency requirement. National
authorities would be allowed to impose higher requirements on their banks if they
choose to do so.

) The additional loss absorbency requirement for G-SIBs would need to be met by
common equity Tier 1. The use of contingent capital for this purpose would continue
to be reviewed by the Basel Committee and its parent body, the Group of Governors
and Heads of Supervision, while national authorities would be free to require these
instruments for any additional loss absorbency requirements.

o The requirements would be phased in between 1 January 2016 and end-2018,
becoming fully effective on 1 January 2019.

Work is also under way on the other areas identified by the FSB. A set of recommendations
for improvements in domestic and cross-border bank resolution were issued for public
consultation in July 2011.° Recommendations on improving supervisory intensity and
effectiveness were published in November 2010."° The Committee on Payment and
Settlement Systems (CPSS) and the International Organization of Securities Commissions
(I0SCO) published in March 2011 a consultative report on harmonised principles for financial
market infrastructures, covering payment systems, central securities depositories, securities
settlement s1ystems and central counterparties (CCPs), and including guidance on trade
repositories. !

These diverse efforts should be understood as complementary, mutually reinforcing
elements of global efforts to reduce the systemic stability issues posed by SIFls. In

Basel Committee (2011a), available at http://www.bis.org/publ/bcbs201.htm.
Consultative report (FSB (2011)) available at https://www.financialstabilityboard.org/publications/r_110719.pdf.

A report setting out the main recommendations (FSB (2010b)) is available at
https://www.financialstabilityboard.org/publications/r_101101.pdf. These are being followed up by supervisory
self-assessments and work by standards setters to tighten their core principles, implementation standards and
assessment methodologies and criteria.

" CPSS-I0SCO (2011), available at http://www.bis.org/publ/cpss94.htm.
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accordance with its mandate, however, the MAG has focused on the costs and benefits
related to requirements for higher going-concern loss absorbency for G-SIBs. Some remarks
will also be offered on loss absorbency for failed institutions (“gone concerns”).

3. The MAG and LEI reports

The MAG was formed in February 2010 at the request of the FSB and BCBS to assess the
macroeconomic effects of the transition to higher bank capital and liquidity requirements.
Members of the MAG made use of forecasting and policy analysis models at their home
institutions to study the costs, in terms of reduced GDP, associated with a range of scenarios
for capital increases and transition paths. The median values of the estimated GDP paths
produced by the members were then used to generate a plausible GDP path for a
representative economy, relative to baseline forecasts, in response to a 1 percentage point
increase in capital ratios. These estimates reflected the perspective of a single (domestic)
economy, and thus do not take account of the effects that might prevail if many jurisdictions
worldwide implemented the requirements at the same time. To address this shortcoming, an
analysis performed by the International Monetary Fund (IMF) estimated the additional GDP
cost that would result from spillovers of slow growth across countries. The MAG’s
quantitative analysis was complemented by consultations with academics and experts in the
private sector.

While the modelling techniques and methodologies differed, in general members were
interested in how banks might choose to raise lending spreads and reduce lending volumes
in order to achieve higher targeted capital ratios while maintaining desired target returns on
equity.12 These higher spreads and reduced lending in turn weigh on growth by reducing
funding for investment. In some models, lower growth prospects are counteracted by an
easing of monetary policy. Eventually, banks achieve their desired capital ratios, reduce their
target returns on equity to levels corresponding with their less leveraged balance sheets, and
resume normal lending behaviour. In most models, these developments bring GDP closer to
its baseline path after the transition period is over.

An analysis based on the models contributed to the 2010 MAG report concluded that, when
implementation is over an eight-year horizon, as provided for in the Basel lll framework, each
percentage point of additional capital would reduce the level of GDP (at the point of peak
impact) by 0.23% relative to baseline, including spillover effects as estimated by the IMF.
The peak effect would be reached in the 35th quarter after implementation starts, after which
growth would accelerate as GDP recovers towards its baseline level.” In terms of growth
rates, annual growth would fall by approximately 3 basis points per year for eight and three-
quarter years, then run above its baseline forecast for several quarters as GDP returned to
baseline. These results are sensitive to a number of assumptions. If implementation takes

12 Approaches fell into three broad categories. The most commonly used was a two-step approach. In the first

step, changes in lending spreads and volumes are estimated, based either on accounting identities, or on past
adjustment behaviours by individual banks or by the banking system as a whole. In the second step, these
paths for spreads and volumes are used as inputs in standard policy analysis models, using either semi-
structural or dynamic stochastic general equilibrium (DSGE) techniques. A second methodology used by MAG
members employed DSGE models in which the adjustments of banks to new capital and liquidity targets are
modelled directly. A third methodology was to look directly at past statistical relationships between bank
capital and real-side variables, through vector autoregression (VAR) or vector error correction (VEC)
techniques. Members generally found that this third approach produced less stable and less reliable estimates
than the other two, so the results presented here use the first two approaches.

These figures differ slightly from those in the December 2010 MAG report, because some members have
revised and updated their model estimates since that report was produced.
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place over four years rather than eight, the GDP impact would be about the same, while
because of the shorter time period the growth impact would be larger. The effects tend to be
more modest if monetary policy is allowed to counteract slower growth; they tend to be
stronger if the impact of wider credit spreads is reinforced by banks’ willingness to tighten
lending standards and ration credit.

The work of the MAG was complemented by an assessment initiated by the Basel
Committee on the long-term economic impact (LEI) of the proposed capital and liquidity
reforms. Where the MAG studied the transition, the LE| assessed the economic benefits and
costs of the stronger standards once they were fully in place. The key benefit identified by
the LEI was the lower probability of banking crises and their associated output losses. The
costs were mainly related to higher lending rates resulting from a higher overall cost of
capital.

Like the MAG, the LEI's analysis drew on a variety of methodologies and models. The LEI
report concluded that, even under conservative assumptions, net benefits exceed net costs
for a broad range of capital ratios. With respect to benefits, the report estimated that
systemic banking crises occur on average every 20-25 years, yielding an average probability
of a systemic crisis of 4-5% per year.14 While estimates of the costs of systemic crises vary
widely, a median among plausible estimates is around 60% of pre-crisis GDP. This suggests
that a 1 percentage point reduction in the annual crisis probability should yield an annual
benefit of 0.6% of GDP. Based on a number of studies reviewed in the LEI report, the LEI
concluded that higher bank capital ratios should contribute to a reduction in crisis
probabilities. However, it should be recognised that the reduction in probability diminishes as
capital increases. The probability of crisis is also affected by the prevailing economic
environment which is altered by prudential policy actions. These factors generate important
uncertainties around the benefit calculation. Long-term costs, meanwhile, are found to be
roughly linear in capital ratios, with each increase in the capital ratio increasing loan spreads
by 13 basis points and reducing GDP by 0.09% relative to its baseline forecast, a figure that
is significantly below net benefits even for capital ratios well above present ones.

4, Estimating the transitional costs of the G-SIB framework

How might higher loss absorbency requirements for G-SIBs affect the real economy? In the
long run, these effects should be weak or non-existent. As demonstrated by Modigliani and
Miller (1958), and as emphasised in more recent analyses such as Kashyap et al (2010) and
Admati et al (2011), the liability structure of banks, like that of other firms, should only affect
the value of the firm through a limited number of channels, primarily the tax advantages of
debt relative to equity (which should bias financing choices towards debt), the explicit and
implicit government subsidies provided to certain classes of bank debt, notably deposit
guarantees (another factor favouring debt), and the deadweight costs of bankruptcy (which
should bias financing choices towards equity)."

Any short-term costs of higher capital are related to the adjustments that banks need to
make during the transition. Banks have a number of possible avenues for meeting higher
capital requirements set by regulators. One option is to issue new shares. However, raising
capital externally is more costly than generating capital internally, because of adverse

Systemic crises were defined as those that produce a substantial shift in the level of GDP to below pre-crisis
levels, generating permanent economic losses.

Basel Committee (2011b) reviews the principal theoretical and empirical contributions on the real economic
impact of regulatory standards (http://www.bis.org/publ/bcbs_wp18.htm).
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selection costs. Banks are thus likely to meet higher capital requirements primarily through
some combination of increased accumulation of retained earnings (through reduced dividend
payouts and/or increased spreads of lending rates over funding costs) and reduced assets
(deleveraging). To the extent that these efforts lead to higher credit spreads and lower
lending, this in turn could raise costs and reduce funding for borrowers in the real economy,
which will reduce GDP. Central banks can counteract the drag on the real economy by
loosening monetary policy, but the effectiveness of such a response may be limited,
especially in present conditions when many countries already have low or zero nominal
policy rates.

Some of the macroeconomic effects of raising capital requirements on G-SIBs alone may be
roughly comparable to those that would result were the same increase in capital imposed on
the full population of banks, while other effects will be weaker. On the one hand, G-SIBs tend
to enjoy market power in some jurisdictions that would make it easier for them to raise and
maintain higher credit spreads during the transition to higher capital levels. They may also
play unique roles in certain lending segments, in channelling foreign currency funding from
overseas sources, or in capital market activities such as market-making or debt underwriting.
Some of these responses are effectively addressed by those MAG models that explicitly take
account of lending standards and credit rationing effects, while others are not. On the other
hand, if G-SIBs need to reduce their lending and other activities while other banks do not,
then these smaller banks may increase their activities, mitigating the real economic impact of
the G-SIB requirements. It is unlikely that the impact of higher capital requirements on
G-SIBs alone will be greater than that of the same capital increase applied to all banks.

In what follows, we take a balanced approach, by scaling the impact of the G-SIB capital
increase by the share of G-SIBs in lending or assets in a given economy. However, it should
be kept in mind that effects could also be greater or less than this, depending on whether
G-SIBs have a role in the adaptability of the financial system that is greater or lesser than
their proportionate share in lending or assets would suggest.

Our approach consists of multiplying estimated GDP impacts by lending shares and asset
shares. This is accurate to the extent that the impact of capital surcharges on G-SIBs is a
linear function of the size of these surcharges, and surcharges on G-SIBs have the same
impact per percentage point of capital as do increased capital ratios on the banking system
as a whole. Below we further consider reasons why this approach might over- or
underestimate the relevant costs.

Summary statistics for the G-SIBs’ shares of lending and total assets

There is wide variation in the role of G-SIBs across economies (Table 1). For the economies
represented on the MAG, the share of the 30 potential G-SIBs that had the highest scores
using the assessment methodology in the Basel Committee’s July 2011 consultative
document (estimated using 2009 data) ranges in both domestic lending and domestic
financial system assets from less than 10% to about three quarters.”® The unweighted
median of these G-SIB shares is 29% in the case of non-financial private lending and 35% in
the case of assets. The unweighted mean is 31% for lending and 38% for assets. GDP-
weighted medians and means are higher, reflecting the fact that the G-SIBs tend to have a
stronger presence in the larger economies.

' The population of G-SIBs will change as the Basel Committee refines its assessment methodology and as the

bank-level indicators evolve over time.
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Table 1
Shares of G-SIBs in domestic financial systems (%)
Lending to the non-financial private Total financial system assets
sector

Top 20 Top 30 Top 40 Top 20 Top 30 Top 40
Minimum 3.50 3.90 7.50 8.20 8.58 13.80
Maximum 50.46 75.21 75.77 68.98 76.64 79.53
Unweighted
median 18.93 29.13 39.47 27.77 35.24 46.96
GDP-
weighted
median 30.39 46.18 48.70 31.48 55.51 66.81
Unweighted
mean 23.63 30.85 38.54 30.41 38.02 46.31
GDP-
weighted
mean 32.11 40.10 43.96 43.02 52.38 57.75
Figures are summary statistics for the share of lending (or assets) in the domestic financial systems of Australia, Brazil,
Canada, France, Germany, ltaly, Japan, Korea, Mexico, the Netherlands, Spain, Switzerland, the United Kingdom and the
United States represented by the first 20/30/40 financial institutions that would be produced by applying the methodology
used in Basel Committee (2011a) to end-2009 data. Observation dates for lending and asset shares vary from
December 2009 to May 2011. GDP figures are 2010 estimates from the IMF WEO database.
Sources: IMF; national data; BIS calculations.

Benchmark results

The impact of stronger G-SIB capital requirements on lending spreads and volumes is fairly
modest. While not all models contributed to the MAG estimated these effects explicitly, those
that did suggested a peak decline in lending volumes of about one half of 1% relative to
baseline forecasts, and an increase in lending spreads of 5—6 basis points (Table 2). These
figures result from scaling the volume and spread figures contributed to the 2010 MAG
exercise by the shares of non-financial private sector lending accounted for by G-SIBs in
different economies. If the shares of G-SIBs in financial system assets had been used as
scaling factors, the spread and volume effects would have been slightly larger but
qualitatively similar.

Table 2
Estimated deviations of lending spreads and volumes from baseline forecasts for a
1 percentage point increase in the target capital ratio for G-SIBs implemented over
eight years
Lending volume' Lending spreads®
(in per cent) (in basis points)
Q36 Q48 Q36 Q48
Unweighted median -0.53 -0.39 5.5 5.5
GDP-weighted median -0.57 -0.50 6.1 5.6
Unweighted mean -0.64 -0.63 6.0 5.6
GDP-weighted mean -1.05 -1.00 6.4 5.9
! Results reported for 40 models. ? Results reported for 56 models.
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Graph 1

Aggregate impact of a 1 percentage point increase in the target capital ratio for
the 30 highest-scoring G-SIBs, excluding spillover effects:
distribution of estimated GDP deviation across all models

In per cent
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" Distributions are computed across all 102 cases contributed to the MAG, excluding those designed to measure the impact of
international spillovers. 2 Distributions are computed across all 92 cases contributed to the MAG, excluding those designed to
measure the impact of international spillovers. 3 The shaded areas indicate the range between the 20th and 80th percentiles. The
vertical line indicates the unweighted median at the quarter indicated (measured from the start of implementation). * The vertical lines
indicate the 21st and (for the eight-year case) 36th quarters.

These spread and volume effects in turn drive the impact on GDP. The bottom right-hand
panel of Graph 1 displays the unweighted median path (across the 92 models that were
submitted) of the impact on GDP of a 1 percentage point increase in capital ratios for the top
30 potential G-SIBs for the case in which the increase is implemented over eight years
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(32 quarters).17 Along this median path, GDP falls steadily relative to its baseline path,
reaching a level 0.04% below baseline in the 36th quarter (that is, one year after the
completion of implementation) before recovering. By the last (ie the 48th) quarter, GDP has
recovered to a level 0.03% below baseline. The dark shaded area in the graph contains the
paths for the submitted models that generated GDP impacts between the 40th and 60th
percentiles, while the lighter shaded area adds those between the 20th and 80th percentiles.

The middle right-hand panel of Graph 1 shows the distribution of GDP estimates for the 36th
quarter across the models submitted. Even though there are a small number of outliers, most
of the results are distributed relatively close to the median value of 0.04% reported above.
Other summary statistics (the GDP-weighted median, and the weighted and unweighted
means) produce a somewhat larger peak impact, reflecting the relatively greater role of
G-SIBs in the larger economies represented in the MAG.

The bottom left-hand panel of Graph 1 displays the unweighted median path of the GDP
impact when a 1 percentage point increase in capital ratios for a population of 30 G-SIBs is
implemented over four years. The peak impact on the level of GDP occurs in the
21st quarter, or five quarters after implementation is complete. While the point of peak impact
is considerably earlier than in the eight-year implementation case, the magnitude of the
impact is virtually the same: the unweighted median is 0.04%, while as before the mean and
GDP-weighted median impacts are somewhat larger.

International spillovers

The estimates discussed so far are based on models that look at macroeconomic impacts
within a given economy. If many economies implement higher capital standards at the same
time, however, this can lead to spillover effects, as tighter macroeconomic and financial
conditions in the wider world reinforce the fall in domestic demand resulting from lower
domestic bank lending. These effects are of particular interest in the case of G-SIBs, which
are more likely than other banks to have extensive activities in multiple jurisdictions and to
play an important role in global wholesale financial markets. Indeed, cross-border activity is
among the criteria for systemic importance in the Basel Committee’s proposal.

As was the case for the 2010 MAG exercise, the IMF estimated these effects with the help of
a structural macroeconomic model of the world economy. The IMF found that, in a model that
does not allow for declines in output to be offset by monetary policy, a 1 percentage point
increase in capital requirements for the top 30 potential G-SIBs would cause global GDP to
fall to a level 0.14% below its baseline measure in a model which does not allow international
spillover effects, and 0.18% in a model that does allow such effects, suggesting that
international spillovers add 0.04% to the GDP impact under this assumption. These
estimates of the peak GDP impact are essentially the same regardless of the length of time
over which the capital increase is implemented (although the quarter at which the GDP
impact reaches its maximum will differ). The Bank of Canada also estimated these
international spillovers using BoC-GEM-Fin, a global model with a banking sector. If a
monetary policy response does take place, the peak GDP impact falls to 0.04% below
baseline, while international spillovers are essentially zero. A plausible if somewhat
conservative approach for adjusting our pooled estimates (such as those shown in Graph 1)

To generate these GDP paths, estimates submitted by a given national authority were multiplied by the share
of the top 30 potential G-SIBs in lending in the corresponding economy. Some models (specifically those
applicable to the euro area or to the European Union) applied to groupings of countries; these were multiplied
by the weighted average of the top-30-G-SIB lending shares for the MAG members that belonged to those
groups. Alternative approaches — for example, multiplying the median path across all estimates by the
weighted or unweighted G-SIB share across all MAG members — produce qualitatively similar results.
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is to pool the IMF’s estimates that assumed a monetary policy response with those that did
not. This produces an average spillover effect of 0.02% for the peak GDP impact.

Distribution of results across modelling assumptions

Graph 2 divides the modelled effects according to their treatment of two issues that are of
particular relevance to the question at hand, namely: (i) whether the macroeconomic effects
operate primarily through wider credit spreads or also, separately, through a reduction in
lending (a tightening in lending standards) that goes beyond the impact of wider spreads;
and (ii) whether the model estimates incorporate the likely response of monetary authorities
to any predicted slowdown in growth. Both of these issues are of particular interest in the
current conjuncture. Banks in some jurisdictions have been reluctant to lend, given ongoing
weaknesses in lending portfolios and heightened funding risks. At the same time, the
persistence of very low or zero interest rates in several large jurisdictions means that the
ability of conventional monetary policy tools to counteract slow growth over the next few
years remains uncertain. The results plotted in Graph 2 are those generated by MAG
members’ domestic-economy models; thus, these figures do not include the IMF’s estimated
spillover effects.

Graph 2

Aggregate impact of a 1 percentage point increase in the target capital ratio for the
30 highest-scoring G-SIBs, implemented over eight years, excluding spillover effects:
distribution of estimated GDP deviation across selected models’

In per cent

Spread-based models, exogenous monetary policy Standards-based models, exogenous monetary policy

(35 models) (12 models)
75 75
Unweighted median: -0.05 Unweighted median: -0.06
| GDP-weighted median: -0.08 160 | GDP-weighted median: -0.11 160
Unweighted mean: -0.07 Unweighted mean: -0.14
? | GDP-weighted mean: -0.10 ] 45 é‘ | GDP-weighted mean: -0.17 145
g g
g g
il —H30 T —30
- —{15 - —{15
rTTrTrT T T T T rTr T T I T T T T T T T T T T T T T T T T T T TTT rrrrrrrrrrrrrrTT T T T T T T T T T T T T T T T T T T T TTT
-1.25 -0.75 -05 -0.25 0 025 05 -125 -1 -075 -05 -0.25 0 025 05

Deviation from baseline GDP at 36 quarters

Spread-based models, endogenous monetary policy

Deviation from baseline GDP at 36 quarters

Standards-based models, endogenous monetary policy

(30 models) (15 models)
75 75
Unweighted median: -0.03 | Unweighted median: -0.05
|- GDP-weighted median: -0.05 160 | GDP-weighted median: -0.08 160
Unweighted mean: -0.03 Unweighted mean: -0.06 .
L:>>‘ | GDP-weighted mean: -0.05 145 ? | GDP-weighted mean: -0.09 145
s !
g g
il —30 T —30
= —15 - —{15
rrrrrrrrrrrrrrrrrrrrrrorroTT LU rrrrrrrrrrrrrrrrrrrrrrroror T TT T T T T T T TT
-1.25 - -0.75 -0.5 -0.25 0 025 05 -125 -1 -075 -05 -0.25 0 025 05

Deviation from baseline GDP at 36 quarters Deviation from baseline GDP at 36 quarters

' Distributions are computed across models that meet the specified criteria. The vertical line indicates the unweighted median. The
shaded areas indicate the range between the 20th and 80th percentiles. Quarters are measured from the start of implementation.
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As in the original MAG report, the impact of higher capital levels on GDP was larger in
models that allow for rationing or lending standard effects (Graph 2, right-hand panels) than
in models that do not allow for such effects (Graph 2, left-hand panels). Similarly, the
macroeconomic impact of increased capital levels was larger in models that do not allow for
an endogenous response of monetary policy (Graph 2, bottom panels) than in models that do
(Graph 2, top panels).

The 36th quarter unweighted median impact on the level of GDP among the models that
allow only for credit spread effects and do not allow for an endogenous monetary policy
response is 0.05% (Graph 2, top left-hand panel). This number increases to 0.06% once
standard effects are allowed, but the response of monetary policy is kept exogenous
(Graph 2, top right-hand panel). The unweighted median impact on the level of GDP among
the models that allow for both — standard effects and endogenous monetary policy
response — is 0.05% (Graph 2, bottom right-hand panel). Finally, the unweighted median
impact (0.03%) is smallest among the models that allow for an endogenous monetary policy
response but do not allow for lending standard effects (Graph 2, bottom left-hand panel).

When one adds in the spillover effects estimated by the IMF, the median peak impact for all
models that do not allow for a monetary policy response (that is, the models illustrated in the
top panels of Graph 2) is 0.10%, while for models with endogenous monetary policy the
median impact is 0.03%. With nominal policy rates at or near zero for several large
economies, the conventional use of lower policy rates to implement easier policy will be
severely constrained. Although central banks have used and will continue to use other tools
to achieve their objectives, the effectiveness of these tools remains uncertain. This suggests
that one should consider both of these estimates in assessing the macroeconomic impact of
tighter capital requirements.

The experience of the financial crisis has generated increased interest in the use of
macroprudential policy as a complement to monetary policy. While attention has primarily
focused on the use of macroprudential policy tools to mitigate destabilising build-ups of risk,
under the right conditions these tools could also conceivably be employed to counteract an
excessive pullback from risk-taking in the financial system. However, many of these tools are
untested and their macroeconomic effects are not yet well understood. There is an open
discussion about the possible role for macroprudential policy in counteracting a potential
negative impact on growth. Furthermore, the results of the analysis do not suggest excessive
reactions to the implementation of the new regulatory standards.®

Table 3 shows how peak GDP impacts vary for different G-SIB populations and modelling
assumptions. Small add-ons reflecting the impact of international spillovers, drawn from the
IMF’s analysis, have now been added to each impact estimate. Varying the number of
G-SIBs that would be affected by the capital surcharge does not affect the results
significantly. Namely, raising the number of G-SIBs from 30 to 40 increases the peak impact
on GDP only marginally from 0.06% to 0.08% for both the eight-year implementation case
and the four-year implementation case. Similarly, decreasing the number of G-SIBs from 30
to 20 slightly lowers the peak impact on GDP for both cases.

The results are also largely unchanged when the multiplication factor is the shares of G-SIBs
in total financial system assets rather than their shares of total loans to the non-financial
private sector. The maximum impact on the level of GDP in all cases increases marginally,
mainly due to the fact that, as noted above, G-SIBs’ shares of total assets tend to be larger
than their shares of total loans to the non-financial private sector.

'® These issues are discussed further in Angelini et al (2011).
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Table 3

In per cent

Peak GDP impact of a 1 percentage point increase in capital, including
international spillover effects

20 G-SIBS 30 G-SIBs 40 G-SIBs
Eight-year horizon (Q36)
Using lending shares
All models —0.05 —0.06 —-0.08
Exogenous monetary
policy -0.07 -0.10 -0.11
Endogenous monetary
policy -0.03 -0.03 -0.05
Using asset shares -0.05 —0.07 -0.09
Four-year horizon (Q21)
Using lending shares
All models —-0.05 -0.06 -0.08
Exogenous monetary
policy -0.06 -0.10 -0.11
Endogenous monetary
policy -0.02 -0.03 -0.05
Using asset shares —0.05 -0.07 —-0.08

The combined overall impact of Basel lll and the G-SIBs’ capital surcharge

It would be useful to quantify the combined overall impact of Basel 11l and the G-SIBs’ capital
surcharge. As in the MAG’s final report from December 2010, we draw on the end-2009
figure for bank capitalisation reported in the QIS and assume that all banks will have to
increase their capital by 1.3 percentage points to reach the overall capital ratio set out in
Basel I, including the capital conservation buffer. In addition, we assume that the average
G-SIB will be asked to adopt a 2 percentage point capital surc:harge.19

The 2010 MAG final report concluded that a 1 percentage point increase in capital ratios,
applied to all banks and incorporating spillover effects, would cause a shortfall of GDP that
would hit a peak of 0.17% below its baseline if the higher capital was implemented according
to the agreed timetable of eight years, and 0.19% below baseline if implementation is
accelerated to four years. Combining these findings with the results presented yields a
combined overall peak impact of 0.34% (= 1.3*0.17% + 2*0.06%) for an eight-year
implementation scenario and of 0.37% (= 1.3'0.19% + 2*0.06%) for a four-year
implementation scenario. These peak impacts correspond to temporary annual growth
reductions of 4 and 7 basis points, respectively. The overall increase in credit spreads would

' This is a conservative assumption. If the top 30 potential G-SIBs considered here are allocated evenly into the

Basel Committee’s proposed buckets, the average capital surcharge, weighted by total assets as measured at
end-20009, is 1.6%.
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peak at 31 basis points (= 1.3*15.5 + 2*5.5) in the eight-year implementation scenario and
slightly more in the four-year implementation case.

On the one hand, the above impacts might be underestimated if G-SIBs have an outsize role
(market power). We can simulate this by applying the cap surcharge to the entire banking
system (ie a 100% G-SIB share). This would result in a combined overall impact of 0.56% (=
3.3%0.17%) for an eight-year implementation scenario and of 0.63% (= 3.3*0.19%) for a four-
year implementation scenario. The corresponding reductions in annual growth are 6 basis
points in the eight-year case and 12 basis points for four years.

On the other hand, the impacts reported in the benchmark cases might be overestimated if
other banks and lending channels can expand lending to replace any pullback by G-SIBs. In
this case, the impact would be closer to that which was estimated in December 2010.

The increases in capital requirements will be accompanied by the introduction of global
standards for liquidity. The QIS found that, at the end of 2009, larger (“Group 1”) banks had a
liquidity coverage ratio (LCR) of 83% and a net stable funding ratio (NSFR) of 93%, and that
both of these ratios were close to 100% for smaller (“Group 2”) banks. Efforts to meet the
liquidity and capital requirements will complement one another, since relatively higher
holdings of liquid assets should reduce risk-weighted assets.”

5. Estimating the long-term benefits of the G-SIB framework

The main motivation of strengthening regulation of G-SIBs is to prevent costly financial
crises.?’ Such crises vary widely in terms of their depth, their duration and their impact on
long-term trend growth. The relatively low number of observations makes it difficult to come
to any strong conclusions about whether, and to what extent, they can be prevented through
stronger capital ratios, while the variation in their GDP impact hinders a precise estimation of
costs. Nevertheless, we can use the analysis that has been done on this topic to come to
broad conclusions about the order of magnitude of these benefits and the factors that
influence them.

The LEI report used a range of studies and methods to develop plausible estimates for all
three parts of the puzzle: the probability that a crisis will occur in any given year; the real
econoznzwic costs of a crisis; and the degree to which higher bank capital reduces the risk of a
crisis.

With respect to the cost of a crisis, a crucial assumption is whether a crisis has a permanent
effect on output (with output resuming its pre-crisis growth rate, but on a lower path) or a

2 A conservative estimate, based on the LCR figure of 83%, might start from the observation that banks need to
increase their liquid assets by a further 20% (= (100-83)/83). Those who estimated the impact of increased
liquidity requirements as part of the 2010 MAG project found that a 25% increase in liquid assets relative to
total assets over four years would lead to a fall in GDP of 0.13% after eight years. This suggests that the GDP
impact figures derived above should be augmented with an additional reduction of 0.10% (= (20/25)*0.13%).
The figures for the slowdown of annual growth would include an additional 1 basis point in the eight-year case
and 2 basis points in the four-year case.

# Annex 3 uses bank-level data to study how higher capital reduces the riskiness of G-SIBs as perceived by the

market.

22 The report notes that there has been little research on a fourth question, namely whether higher bank capital

reduces the severity of a crisis once it occurs. However, the authors note that simple scatterplots of capital
ratios and crisis costs seem to provide some support for the existence of such a relationship. The report also
explores whether higher bank capital reduces the amplitude of fluctuations in output, concluding that it does so
but only to a modest extent.
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temporary effect (with growth after the crisis accelerating to the point where output returns to
its pre-crisis trend path). Both patterns have been observed in recent experience, and for
more recent crises it is not yet possible to establish trend growth with any certainty. For
studies that assume that the impact is temporary, the median cumulative discounted loss is
19% of pre-crisis GDP. Studies that assume a permanent impact find a median cumulative
discounted loss of 158% of GDP. The median across all comparable models studied is 63%.
None of the studies reviewed includes the 2007-09 episode, which is likely to have resulted
in substantial cumulative GDP costs.

Regarding the impact of higher bank capital on the probability of a crisis, the LEI report
compiles results from six models using a variety of approaches. Some use reduced-form
regressions, based on the past statistical relationship between capital levels and crisis
events. Others use a more structural approach, similar to the methods commonly used to
measure and manage corporate credit risks, which translate banking system capital into a
“distance to default” that could indicate a heightened risk of a systemic crisis. Some models
look only at the impact of capital requirements on crisis probabilities, while others look at
both capital and liquidity requirements. For our purposes, it is significant that several (though
not all) of these models are calibrated on capital and liquidity positions at a sample of large
banks. This suggests that the LEI's meta-analysis, which was originally intended to study the
impact of system-wide capital increases, should also be informative with respect to our
questions about the impact of capital increases on the largest global banks.

Table 4, which is based on Table 3 of the LEI report, provides the median estimates of crisis
probabilities for different capital ratios and different subsets of models. We are interested in
the effect of an increase in bank capital ratios from 7%, the minimum under Basel lll, to 9%,
which as discussed is likely to be close to or somewhat above the average minimum across
G-SIBs under the BCBS proposal. However, before relating capital ratios to crisis
probabilities, we need to take account of the fact that the Basel Ill rules will change the
definitions used in calculating both the numerator and denominator of the ratio of common
equity to risk-weighted assets. Earlier definitions were used to come up with the common
equity capital ratios presented in the LEI report and in the first column of Table 4 (which
themselves reflect an attempt to harmonise the ratios used in the different studies). For
reasons set out in Annex 2, ratios calculated under the new definitions are likely to be
roughly two thirds of the ones that formed the basis of the analysis in the LEI report. We thus
need to look at the crisis probabilities that correspond not to the old ratios (in the first column
of Table 4) but to the new ones (in the second column).

If we use the median estimates across all six models studied in the LEI, this approach would
suggest that raising capital ratios of G-SIBs from 7% to 9% should lower the crisis probability
from around 1.2% per annum (the average between the figures corresponding to the 6.7%
and 7.3% adjusted capital ratios in Table 2) to as little as 0.45% (the average between the
figures for the 8.7% and 9.3% ratios), a reduction of 0.75 percentage points.?® It should be
noted that these figures are likely to overstate the reduction in crisis probabilities, since the
capital increase is likely to be somewhat less than 2 percentage points and to the extent that
raising the capital of G-SIBs is not the same as raising the overall level of capital in the
financial system.

% The 0.45% figure was the median estimate among the crisis probabilities produced by the LEI's models, which
ranged from 0 to 1.3% for this level of capital.
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Table 4
The impact of capital and liquidity on the probability of systemic banking crises
In per cent
TCE/RWA TCE/RWA All models Models
(LEI definitions) (Basel Il (no change in incorporating
definitions)’ liquid assets) changes in liquid
assets (meeting
NSFR)?
6 4.0 7.2 4.8
4.7 4.6 3.3
8 5.3 3.0 2.3
5.7° 2.4° 1.9°
9 6.0 1.9 1.6
10 6.7 14 1.2
7.0° 1.2° 1.05°
11 7.3 1.0 0.9
12 8.0 0.7 0.7
13 8.7 0.5 0.5
9.0° 0.45° 0.45°
14 9.3 0.4 04
15 10.0 0.3 0.3
Number of models 6 3
" See Annex 2 for details. “ Probability of a systemic banking crisis conditional on banks having an NSFR
equal to 1, as estimated by those models which can incorporate the impact of banks’ liquidity conditions.
Meeting the NSFR is modelled as a 12.5% increase in the ratio of liquid assets to total assets. 3 Interpolated
figures.
Sources: Basel Committee (2010a); BIS calculations.

There are a number of uncertainties around the benefits calculation. First, the reduction in
the crisis probability depends critically on the level from which the probability is being
reduced. Additional benefits are diminishing as capital increases and the crisis probability
falls. If the probability of systemic crisis prior to any policy change is smaller than the average
estimated above, then the benefits will be overstated, although to a limited extent as the
probability cannot fall below zero. However, there is greater scope for the benefits to be
underestimated if the crisis probability is larger than the average, as the probability is
reduced to a greater extent for the same increase in capital. For example, a 1 percentage
point increase in bank equity reduces the crisis probability by 1 percentage point if the
probability is 3.3%, but the same increase in capital reduces the probability by
1.5 percentage points if the crisis probability is 4.8% before policy (as show in Table 2).

Second, the probability of a crisis is also conditional on the economic environment. For
example, a model developed by the UK Financial Services Authority (FSA) indicates that
current account imbalances and growth in (real) asset prices also influence the probability of
crisis. A negative movement in the current account balance-to-GDP ratio of 2 percentage
points — or equivalently a 6 percentage point increase in annual house price growth —
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increases the probability of crisis from around 4.5% to 7%.%*. Economic conditions prevailing
in individual economies once Basel lll is implemented will therefore have some influence
over the level of the crisis probability, and therefore the calculated benefits of the policy.

It could be argued that, rather than looking at all of these models, we should focus on those
that also simulate the impact of meeting the Basel Ill liquidity requirements, on the grounds
that the G-SIB framework is supplementary to the Basel liquidity framework.?® In this case,
we would look at the probabilities in the fourth column, and conclude that the G-SIB
framework would reduce the crisis probability from 1.05% to 0.45%, a reduction of
0.60 percentage points. In this case, the crisis probabilities, and the reduction in crisis risks
from higher capital, are less than in the case without liquidity requirements. This reflects the
fact that the liquidity requirements themselves reduce the risk of a crisis, so that the
additional benefit that can come from higher capital is less.

The next step is to multiply the reduced crisis risk by the cost of a crisis, producing an
estimate for the annual benefit. The estimates presented above suggest that the G-SIB
framework yields a benefit ranging from 0.09% (= 0.60*19%) of pre-crisis GDP (if crisis
effects are temporary and liquidity requirements are already in place) to 1.19%
(= 0.75*158%) of pre-crisis GDP (if crisis effects are permanent and liquidity requirements
are not present). If we use the median of the crisis cost estimates, namely a cumulative
discounted loss of 63% of GDP, the range of benefits would be from 0.38% (= 0.60*63%) to
0.47% (= 0.75*63%) of pre-crisis GDP.

Finally, in the same way that we calculated the overall transition costs, we are interested in
an estimate of the overall benefit from the Basel Ill framework as supplemented by the G-SIB
requirements. In this case, a sensible starting point would be the LEl's estimate that the
historical

(pre-Basel Ill) frequency of crises is 4.5%. This suggests that the combination of the Basel
capital rules and the proposed G-SIB framework would reduce the crisis probability from
4.5% to as little as 0.45%, a decline of 4.05 percentage points.26 As before, this may
overstate the benefit, since the additional capital surcharge would apply only to G-SIBs and
not to other banks. The overall benefit would range from 0.77% of GDP (if crisis effects are
temporary) to 6.40% of GDP (if crisis effects are permanent). The median benefit across all
models would be 2.55%.%’

The LEI report also provided a measure of the long-term costs of the strengthened capital
and liquidity standards. This involved a different approach from the models that were used by
the MAG to estimate transitional costs, although the resulting estimated impact on GDP is of
a similar order of magnitude. Using the conservative assumption that banks target a return
on equity (ROE) of 15%, which is the 1993-2007 average, the LEI report finds that each
percentage point increase in the capital ratio increases lending spreads by 13 basis points.

% Based on data from the UK FSA model. The calculations are made using the average values for capital and

liquidity ratios in the UK economy prior to the recent financial crisis. The calculation is only intended to be
indicative of the influence that economic variables have on the probability of crisis.

% Against this, it might be objected that this approach removes the information contained in the excluded models

(three of the six), and that the liquidity framework is still under review and may yet be modified before it is
implemented.

% One would obtain the same result if one used the models that also account for liquidity requirements (the last

column of Table 4).

2 An alternative approach would be to use the crisis probabilities’ corresponding estimated common equity

Tier 1 capital level reported by the QIS, 5.7%, as the starting point. In this case, the crisis probability would fall
from 2.4% to 0.45%, a decline of 1.95 percentage points, producing a median benefit of 1.23% of GDP. If one
used the models that account for liquidity requirements, the decline in the crisis probability would be
1.45 percentage points and the median benefit would be 0.91% of GDP.
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When this is combined with meeting the liquidity standards, while also taking into account the
complementarity between these standards, the credit spread increase s
14 basis points. This credit spread increase is estimated to lead to a decline in output of
0.09% relative to baseline for each percentage point of capital. This in turn translates into a
0.18% decline for the G-SIB framework and a 0.30% decline when the G-SIB framework is
combined with Basel Ill. Such a figure is less than the maximum transitional impact
estimated in Section 4 above, and would reflect a scenario in which GDP recovers some, but
not all, of its transition-related losses.

6. Gone-concern loss absorbency

More effective, reliable and transparent resolution regimes should help to reduce the broader
systemic impact of the weakness or failure of a large institution, by reducing uncertainty in
the market as to the status of transactions between that institution and the broader system.
Better resolution should also reduce moral hazard, by lowering the possibility that authorities
will find themselves forced to bail out institutions in order to prevent a disorderly wind-down
of a failed firm. The recommendations offered by the FSB’s Consultative Document on
Effective Resolution in July 2011 cover such areas as expanded resolution and powers and
tools for public authorities; improved cross-border cooperation arrangements; improved
resolution planning by firms and authorities; and measures to remove obstacles to resolution
arising from complex firm structures and business practices.

One of the possibilities discussed in the consultative document is the power to “bail in”
unsecured and uninsured creditors at the point of resolution by writing down their claims or
converting them into equity. The document notes: “The objective of bail-in is to reduce the
loss of value and the economic disruption associated with insolvency proceedings for
financial institutions, yet ensure that the costs of resolution are borne by the financial
institutions’ shareholders and unsecured creditors.” Claim-holders might be granted warrants
to compensate for the chance that haircuts or writedowns turn out to be excessively large.
Such a mechanism should in principle reduce the impact of a financial crisis on the broader
financial system and on the real economy, as well as the cost to taxpayers, although it would
not necessarily reduce the probability of a crisis. However, more experience needs to be
gained with these instruments before we can understand whether and how they might alter
the behaviour of creditors (both of the affected bank and of other institutions) as a bank
begins to experience distress.

At present, it is difficult to provide a rigorous quantitative assessment of the costs and
benefits of these proposals. Resolution regimes are complex and differ dramatically across
countries, formal resolutions of SIFls have been rare, and both contractual and statutory bail-
in instruments are essentially untested. A proper assessment would have to wait until more
experience with the proposed tools is gained.

7. Non-modelled effects

As with any macroeconomic estimates, there are reasons why the actual costs and benefits
could be higher or lower than those described here. The 2010 MAG reports identified a
number of factors that cannot be easily captured by models. These included the capacity of
equity markets to absorb new volumes of bank equity issuance, the ability of banks to make
adjustments to their business models and cost structures, and the ability of non-bank
financial channels to provide funding to compensate for any pullback in bank lending.
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Most of these factors suggest that increased capital requirements would be less likely to
have a significant impact on the real economy if banks were allowed a longer transition
period in which to implement these requirements. Thus, a longer transition period would
reduce the strain on equity markets from a large volume of new issuance, allow banks more
time to modify their business models, and permit the development of channels to substitute
for bank lending. However, even if regulators allow longer transition periods, market
pressures may force banks to adopt an accelerated schedule for building up capital, in which
case these factors will again be relevant.

All of these factors are also relevant to the impact of increased loss absorbency
requirements for G-SIBs. In addition, a number of factors unique to G-SIBs could also be
relevant, such as the following:

o The macroeconomic costs could be greater if G-SIBs play an outsize role in some
financial systems, as market leaders or as “hubs” for certain activities, so their need
to alter their balance sheet structures could have outsize effects on the real
economy.

o The macroeconomic costs could be lower if G-SIBs are not able to pass their higher
capital costs on to borrowers because of competition from other banks, or if they
achieve the necessary adjustments by shedding non-core assets or cutting costs.

o As discussed above, monetary policy can potentially offset some of the transitional
costs, but its effectiveness is difficult to assess under conditions when policy rates in
many economies are at or close to zero. Macroprudential policy measures may also
alter the impact of regulatory changes.

o The benefits could be greater than is estimated here if weaknesses at G-SIBs play a
uniquely important role in generating and exacerbating financial crises. This could
be because of the psychological impact of a large failure or because of complex
network effects. In this case, strengthening their capital positions well ahead of a
potential crisis would lead to an especially strong reduction in the probability and/or
impact of crises.

o G-SIBs play an important role in channelling liquidity and risk capital to emerging
economies. This would further increase the benefits from reducing the risk of
weaknesses or failures at these institutions.

o Alternatively, it could be argued that tighter rules on G-SIBs do not protect the
system from poor risk-taking decisions by small and medium-sized banks, which, if
replicated across many banks, could have the same systemic impact as the
weakness or failure of a large institution. This would reduce the benefits from raising
requirements on G-SIBs.

More experience with the G-SIB framework will be needed in order to gain a better
understanding of the nature and magnitude of these effects.

8. Conclusion

Estimates of the costs and benefits of the proposed G-SIB framework are sensitive to
assumptions about a number of matters, including the number of G-SIBs subjected to higher
capital, the speed of implementation, the degree to which the behaviour of G-SIBs affects the
wider financial system, the impact of monetary policy, the statistical concept we use to
aggregate across models (means vs medians, unweighted vs GDP-weighted), and the
effects of the contemporaneous implementation of liquidity requirements. We can, however,
acquire a sense of the orders of magnitude of both costs and benefits under a reasonable
range of assumptions.
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The transitional costs of increased capital on the top 30 potential G-SIBs, as measured by
the unweighted median of the maximum impact on GDP, are quite small, in the order of
0.06% for each percentage point of capital. If monetary policy is unable to counteract the
slowdown in growth, the impact is somewhat greater, reaching a peak impact of 0.10% of
GDP relative to baseline in either a four-year or an eight-year implementation scenario. This
is true whether the requirements are implemented over four years or eight years. A four-year
implementation results in a greater subtraction from growth, because the same GDP decline
is concentrated in a shorter period of time.

The maximum GDP impact of all components of the Basel lll, including the overall increase
in buffers and the G-SIB framework, is in the order of 0.34% for an eight-year implementation
scenario. The resulting subtractions from growth are small — roughly 4 basis points in the
eight-year case and slightly greater in the four-year case. This would be followed by a
recovery in growth towards baseline. The LEl's estimate for the long-term cost of the
framework, based on conservative assumptions, suggests that a portion of these transitional
costs would not be recovered, and that GDP would remain about 0.30% below baseline. This
is equivalent to a one-time cost; GDP is projected to resume its normal pattern of growth, at
a level 0.30% below where it would have been without the stronger regulatory standards.

The benefits of increased capital on G-SIBs depend on an additional array of assumptions,
particularly whether one assumes crises have a permanent or temporary effect on output. If
one takes the median of all estimates of crisis costs, the analysis in the LEI report suggests
that the G-SIB framework by itself can have an annual benefit ranging from 0.38 to 0.47% of
pre-crisis GDP, depending on whether one uses a model that separately takes account of the
impact of liquidity requirements. The combined benefits of Basel Ill and the G-SIB framework
come to as much as 2%z % of pre-crisis GDP.

It should be emphasised that the benefits estimated in the LEI project are in effect received
every year, since they correspond to the elimination of the risk of a costly financial crisis.
They would thus be best compared to the annual subtractions from growth estimated by the
MAG. In this case, the benefits far outweigh the costs, which are in the order of 1 to 1.5 basis
points for the G-SIB framework alone, and 4-7 basis points for the Basel Ill and G-SIB
reforms combined. The benefits also compare favourably with the one-time cost to GDP
estimated (under the conservative assumption of a constant return on bank equity) by the
LEI

A number of factors may lead to a stronger transitional growth impact than is estimated here.
These factors include limitations to the ability of monetary policy to respond to slower growth,
the possibility that banks will respond by cutting back on credit more sharply than the rise in
credit spreads would indicate, or the possibility that the behaviour of G-SIBs has an outsize
influence on the macroeconomy. There is an open discussion about the possible role for
macroprudential policy in counteracting a potential sharp negative impact on growth.
Similarly, the benefits could be overstated, since some of the models used in estimating
them look at system-wide capital increases rather than increases on G-SIBs alone. But even
taking these factors into account, the benefits of stronger capital standards are likely to be
significantly greater than the costs.
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Annex 2:
Conversion from LEI equity capital ratios to Basel lll equity capital ratios

The discussion of the benefits of higher capital ratios for G-SIBs in the main text rests on the
meta-analysis in the LEI report of a set of studies that relate capital ratios to the probability of
a banking crisis. These results are used to draw conclusions about the benefits of various
levels of bank capital. However, the capital ratios used in those studies utilised definitions of
risk-weighted assets and of equity capital that have been modified by the Basel Il
framework. Basel Il introduced significant changes in deductions, exemptions and risk
weights. Since these affect each bank differently depending on its asset mix and capital
structure, a sensible way to translate the capital ratios used in the LEI study to Basel llI
capital ratios is to make use of statistical relationships revealed by the QIS and by the LEI
itself.

Step 1: Adjustments to capital
The QIS indicates that

Tier 1 (Basel 2) = 1.5*TCE (Basel 3) (1)
Table A5.1 of the LEI (columns 1 and 3, averages across EU and US banks) shows that

Tier 1 (Basel 2) = 1.225*TCE (Basel 2) (2)
Combining (1) and (2)

TCE (Basel 3) = 0.8167*TCE (as used by the LEI) (3)

Step 2: Adjustments to risk-weighted assets
The QIS indicates that on average
RWA (Basel 3) = 1.23*RWA (LEI) (4)

Step 3: Adjustments to the capital ratio
Combining (3) and (4) provides an adjustment factor of 0.66, as
TCE/RWA (Basel 3) = (0.8167/1.23) TCE/RWA (LEI)
= 0.66 TCE/RWA (LEI)
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Annex 3:
Benefits of higher loss absorbency for G-SIBs*

In this annex, we develop two approaches to illustrate the benefits of higher loss absorbency
for G-SIBs. Both approaches are based on bank-level data, and support the view that,
following an adverse shock, the perception of the risk of an institution increases with its
systemic nature. This shows how higher loss absorbency can help to maintain the resilience
of such institutions at the level of the overall banking system.

In the LEI report, several methods were implemented to estimate the benefits of higher
capital requirements implemented on the whole banking system. Under some of them, grobit
equations were estimated to explain the probability of experiencing a financial crisis.?” The
estimated relations were based on binary indications of the occurrence of a financial crisis,
and the explanatory variables were either financial macroeconomic indicators or aggregated
bank variables.

The high level of concentration, across banks or countries, across time and across events is
likely to miss important specificities and limit the extent to which the LEI results by
themselves can shed light on the benefits of the policy envisaged for the G-SIBs. Analysing a
policy setting higher capital requirements on larger banks requires isolating the risk
characteristics of smaller and larger banks, so as to illustrate how differences in the
transmission mechanisms may justify targeted policies. Furthermore, the banking sector has
recorded large changes since the beginning of the 1980s, with the progressive strengthening
of the G-SIBs, along with the increased financial integration of the world economy. Given
their cross-border exposure, these institutions are typically not tightly constrained by the local
economic conditions but instead depend on overall worldwide financial markets and
economic conditions.

In the first approach discussed in this annex, the link between the market perception of risk
of default and the individual characteristics of banks is estimated. Empirical estimates of this
link suggest that the perception of risk in the banks’ balance sheet is amplified for large
institutions while weakened for better capitalised institutions, thereby suggesting that a
capital ratio increasing with the size of the institution could equilibrate the risk across banks.

In the second approach, bivariate models of value-at-risk (VaR) are used to estimate the
impact of a shock to the banking sector as a whole on the market valuation of each
institution. The results suggest important differences across institutions. The findings would
support the implementation of asymmetric capital requirements to cope with the potentially
larger losses in marked to market capital suffered by the most systematically important
institutions in case of financial distress.

Risk in bank balance sheets and risk perceived by the market

In this first approach, the link between the market perception of the risk of an institution and
some of its individual characteristics is estimated with data from a panel of SIFls. A wide
range of indicators are tested to characterise, at the level of each bank, the risk in the bank
balance sheet and the capacity to generate income. In the models, an interaction term is
introduced to link the risk and the size, on the one hand, and the risk and the capital ratio, on
the other. Hence, the models make it possible to analyse how the relationship between the

% This annex was prepared by Laurent Maurin of the ECB.

2 See Basel Committee (2010a), Barrell et al (2010) and Kato et al (2010).
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risk perceived and the characteristics of the banks changes with the size of the institution
and its degree of capitalisation.

The perceived risk of each bank, Z, is specified as a function of a vector of bank-specific
characteristics, income (INC), risk (RISK) and a variable, X, which reflects either the size or
the capital ratio. Other factors that are not easily quantifiable — such as a business model, a
bank’s strategy and specificities in the market in which the bank operates, which may all
influence the perceived risk of each bank — are captured through the bank-specific intercept
term, a;. Two broad categories of factors are expected to influence the perceived risk: a set
of variables referring to the bank’s capacity to generate income and accumulate capital, INC,
and a set related to the bank’s level of risk in the balance sheet, RISK. X represents the
structural indicator which is added as an interaction term with RISK. We consider the
interaction between risk and size, SIZE, on the one hand, and risk and capital ratio, RAT/O,
on the other.

The market perception of risk in the balance sheet is magnified for large institutions if the
size

coefficient ¢™ in equation (1) is positive and significant. It is reduced by the degree of
capitalisation if the coefficient ¢/ in equation (1) is positive and significant.

D 9 r
Zl =0+ 6N INC]  +> 6" RISK, , +> ¢ RISK, , X/, (1)

k=1 k=1 i=1
Our dataset is based on the balance sheets and income statements of euro area listed banks
available from Thomson Reuters’ DataStream. It refers to 51 listed banks headquartered in
Austria, Belgium, France, Germany, Greece, ltaly, the Netherlands, Portugal and Spain. Data
are collected at the consolidated group level, including subsidiaries and branches of
individual banks.>® While observations are available before 2006, we focus on the most
recent period, around the financial crisis, starting in the first quarter of 2006 and ending in the
last quarter of 201 0.3

Although the majority of banks report balance sheet and income statements on a quarterly
basis, some banks publish interim reports only biannually. In this case, in order to ensure a
large sample, the biannual data are extended to quarterly frequency by means of
interpolation. Finally, in order to minimise the influence by outliers, the dataset is then
censored at the 5% and 95% level prior to the estimation.

Market perception of risk, Z, is measured on the basis of expected default frequencies
(EDFs) computed by Moody’s KMV. The EDFs provide an estimate of the probability that a
firm will default within a given time horizon (typically one year), based on equity prices and
volatility and balance sheet data. They complement the indicators derived from balance
sheet ratios and market credit risk indicators (such as corporate bond spreads and credit
rating changes). From the beginning of the 2000s, the EDFs of euro area listed banks
remained stable at a low level, before increasing abruptly in the wake of the financial crisis
(Graph A3.1). This is true for both the mean and the dispersion as measured by the inter-
quartile range, since the EDFs of the high-risk banks increased much more than those of the
low-risk banks.

% In order to avoid double-counting, individual subsidiaries reported are not included in the sample.

' The period may contain structural breaks, due for instance to the implementation of Basel Il, the setting-up of

Basel lll, or the public injections of capital during the financial crisis. However, it is not possible to properly
account for them given the data publicly available, and the relatively short sample of 5.5 years.

%2 For more information, see Maurin and Toivanen (2011).
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Graph A3.1

Expected default frequency of listed euro area banks
Percentage probability of default within the next 12 months’
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' Due to data limitation, the EDF values lie in the interval between 0.02 and 20%.

Source: ECB calculations based on Moody’s KMV.

Estimations using different combinations of the explanatory variables are performed using
ordinary least squares (OLS), as the equation does not contain the lagged dependent
variable on the left-hand side, and either fixed effects or random effects.®® The estimations
include two lags (t~1 and t-2) for each bank-specific indicator.

The indicators referring to the bank’s income capacity, INC, include variables such as return
on equity (ROE), return on assets (ROA) or retained earnings over total assets (RE).34 The
coefficients are expected to be positive, as a bank’s earnings should support its capacity to
accumulate capital through retention and therefore to dampen the probability of default. The
variables are also incorporated in first differences, in quarterly terms.

The indicators tested to reflect the risk in the balance sheet, RISK, are derived from the
following ratios: reserve for loan losses over net loans; loan loss writedowns over total loans;
and risk weight obtained from risk-weighted assets over total assets. The risk in the balance
sheet is expected to correlate positively with the perceived risk in the market.

The size of a bank is measured by total assets or risk-weighted assets, taken in logarithm.
The capital ratio is measured by the total capital ratio or Tier 1 capital ratio. The pass-through
of risk in the balance sheet to the market is expected to be amplified by the size of the
institution, SIZE, and reduced by its degree of capitalisation, RATIO.

The results are presented in Table A3.1 for the interaction between risk and size and
Table A3.2 for the interaction between risk and capital ratio.

We found minor differences between the OLS estimations with fixed effects or with random
effects, apart from the higher R-squared, which ranges between 42 and 46% in the case of
fixed effects and between 19 and 24% in the case of random effects.

The income indicators — ROA, RE and ROE - reduce the perceived risk; the sum of the
coefficients is negative. The indicators of risk in the balance sheet — provisions to total assets
or to risk-weighted assets — have a positive impact on the EDF and are significant with a lag.

% Dynamic versions of equation (1) incorporating the lagged dependent variable were also estimated with two-

stage least squares.

* Given the high correlation with GDP, these indicators also capture the impact of overall economic activity.
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Table A3.1

Perceived risk and amplification of the risk in the balance sheet by bank size

R2 (% ) cst 01INC 0ZINC 01RISK 02RISK ¢1SIZE
Using risk-weighted assets to measure bank size
Change in return on assets and provisions to total assets
42.7 0.083 0.1 -0.274 0.665 1.395 0.115
[0.05] [0.15] [0.15] [3.11] [0.36]** | [0.18]
19.1 0.081 0.096 -0.279 0.845 1.391 0.105
[0.11] [0.15] [0.15] [2.74] [0.35]** | [0.16]
Change in retained earnings and provisions to total assets
444 0.44 —0.061 -0.197 -0.27 1.483 0.168
[0.08]** | [0.05] [0.06]** | [3.07] [0.34]* | [0.18]
20.3 0.288 —0.042 —-0.106 —-0.04 1.448 0.155
[0.12]** | [0.05] [0.05]* | [2.7] [0.34]** | [0.15]
Retained earnings and provisions to total assets
23.7 0.449 —0.011 -0.012 —0.361 0.727 0.138
[0.11]* | [O]** (0] [2.62] [0.36]** | [0.15]
Using total assets to measure bank size
Return on equity and provisions to total assets
46 0.407 -0.01 -0.012 -0.725 0.772 0.167
[0.077* | [0]** [0 [2.51] [0.36]* | [0.15]
23.7 0.41 -0.01 -0.012 —-0.396 0.76 0.148
[0.41]* | [O]** [O]** [2.37] [0.36]* | [0.14]

1,122 observations. Estimations from a panel of 51 banks, over the period 2006:1-2011:2 (22 quarters). The
first two lines indicate the results obtained through OLS with fixed effects, while the third and fourth lines report
the results obtained with OLS and random effects. See equation (1) for an interpretation of the coefficients.

We find that the coefficient on the interaction term is positive, both when size is measured in
terms of total assets and when it is measured in terms of risk-weighted assets. The greater
the risk-weighted assets or total assets, the stronger the marginal impact of risk in the
balance sheet on the market perception of risk. Size as an interaction variable is not
significant at the 5% confidence level. Indeed, as sometimes found in the literature,® it is
possible that larger bank holding companies are also better capitalised, so that the
amplification effect is somewhat dampened in the estimated reduced form which does not
incorporate the capital ratio. It is also possible that these banks are perceived as too big to
fail.

% See eg Berrospide and Edge (2010).
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We then turn to the estimation with the capital ratio as an interaction variable (Table A3.2).
Indicators of income are again negative and significant. Risk weight and change in risk
weight have a positive effect and are statistically significant, confirming the connection
between the risk in a bank’s balance sheet and its riskiness as perceived by the market.

The EDFs are negatively affected by the product of the risk and the capital ratio. A higher
bank capital ratio reduces the pass-through of the risk in the balance sheet to risk as
perceived by the market. This can be interpreted as reflecting markets’ assessment that, for
the same level of risk, the default probability is lower when the bank is better capitalised.
Again, the results are not sensitive to the capital ratio used in the estimation.

To conclude, the estimated coefficients are in line with our expectations. The capacity to
generate income contributes negatively to the risk perceived by the market, while, not
surprisingly, the risk in the balance sheet of the institution affects the market perception of
that risk. The perceived risk of an institution is amplified by its size and dampened by its
degree of capitalisation. Together, the results suggest that a capital ratio increasing with the
size of the institution could equilibrate risk across banks.

Asymmetric reaction of SIBs in times of market distress

In the section above, we focused on the propagation of risk across banks, from the balance
sheet to the market perception. Conversely, in this section, we focus on the impact of market
shocks on banks. Here, we implement regression quantile estimates which are known to be
robust to extreme values. This is arguably important, since situations of severe financial
strain are tail events, and we intend to portray the responses of individual financial
institutions to market shocks especially under such rare circumstances.

We use a value-at-risk (VaR) concept for our measure of risk.*® The VaR of each institution,
VaR,, corresponds to the maximum value it can lose with a given probability over a given
horizon. We consider the case where the value is the stock market value and the limit
probability is 1%. Hence, in equation (2), VaR; is the maximum stock market valuation loss
that the institution would suffer at a 1% probability. Put another way, there is a 99% chance
that its returns will be greater than VaR,.

VaR. = max(return)such that prob(return < VaR,)=1% (2)

We consider 22 large global banks headquartered in the European Union.*” The sample
includes daily closing prices from 1 January 2000 to 31 August 2011. The data were
downloaded from DataStream and transformed to weekly frequency. Weekly returns were
computed as the log difference of weekly closing prices and expressed in percentage terms.
The proxy for the overall index used in each bivariate quantile estimation is the EU-DS Banks
— PRICE INDEX in euros, as provided by DataStream. We estimate 22 bivariate 1% quantile
models between the index and each bank in the sample.

% See Corradin et al (2011). For more technical background, see White et al (2011) and Adrian and

Brunnermeier (2010).

% Banco Santander, Barclays, BBV Argentaria, BNP Paribas, Commerzbank, Danske Bank, Deutsche Bank,

Dexia, Erste Group Bank, HSBC, ING Groep, Intesa Sanpaolo, KBC Group, Lloyds Banking Group, Natixis,
Nordea Bank, Royal Bank of Scotland Group, SEB, Société Générale, Standard Chartered, Svenska
Handelsbanken and Unicredit.
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Table A3.2
Perceived risk and reduction of the risk in the balance sheet by the capital ratio

R2 (%) cst 01INC 02INC €1RISK €2RISK ¢1RATIO

Using Tier 1 capital ratio
Return on assets and change in risk weight

411 1.014 -0.725 -1.219 213 0.007 -0.173
[0.04]** [0.15]** [0.15]** [0.88]** [0.06] [0.07]*
16.6 1.007 -0.71 -1.198 2124 0.013 -0.172
[0.11]* [0.15]** [0.15]** [0.88]** [0.06] [0.07]*
Change in return on assets and change in risk weight
31.3 0.633 —0.092 -0.617 1.736 0.141 —0.132
[0.04]* [0.16] [0.16]* [0.95]* [0.06]** [0.08]*
3 0.633 —-0.101 -0.627 1.747 0.141 -0.133
[0.11]* [0.16] [0.16]** [0.95]* [0.06]** [0.08]*
Change in retained earnings and change in risk weight
30.2 0.642 0 —-0.03 1.75 0.17 -0.132
[0.04]** [0.05] [0.06] [0.95]* [0.06]** [0.08]*
1.6 0.642 —0.005 —-0.037 1.772 0.171 -0.134
[0.11]* [0.05] [0.06] [0.95]* [0.06]** [0.08]*
Using total capital ratio
Return on assets and risk weight
41.5 0.976 -0.729 -1.157 38.408 -9.906 -2.211
[0.06]** [0.15]** [0.15]** [10.89]** [7.26] [0.62]**
Return on assets and change in risk weight
41.4 0.994 —-0.648 -1.216 0.737 -0.007 —-0.043
[0.04]* [0.15]** [0.15]** [0.21]* [0.06] [0.01]*
171 0.988 —0.631 -1.197 0.757 —0.002 —0.044
[0.11]* [0.15]** [0.15]** [0.21]* [0.06] [0.01]*
Retained earnings and change in risk weight
33.5 0.999 —0.061 —-0.196 1.19 0.145 —0.067
[0.077* [0.05] [0.06]** [0.22]* [0.06]** [0.01]*
5.3 0.856 —0.044 -0.112 1.207 0.141 —0.067
[0.12]** [0.05] [0.06]** [0.22]* [0.06]** [0.01]*
Change in retained earnings and change in risk weight
31.5 0.637 —0.009 —0.034 1.176 0.139 —0.065
[0.04]** [0.05] [0.06] [0.22]* [0.06]** [0.01]*
35 0.637 —-0.015 —0.041 1.201 0.139 —0.066
[0.11]* [0.05] [0.06] [0.22]* [0.06]** [0.01]*
Return on equity and change in risk weight
421 0.92 -0.014 —-0.02 0.779 0.026 —0.044
[0.04]** [0~ [or** [0.21] [0.06] [0.01]*
18.3 0.918 -0.014 —-0.02 0.795 0.027 —0.045
[0.1]** [o1** [o1** [0.21]** [0.06] [0.01]*
Return on equity and change in risk weight
31.8 0.635 0.001 —-0.007 1.175 0.114 —0.065
[0.04]** [0] [or** [0.22]** [0.07] [0.01]*
3.9 0.634 0 —-0.007 1.207 0.112 —-0.067
[0.08]** [0] [or* [0.22]** [0.07]* [0.01]*

1,122 observations. Estimations from a panel of 51 banks, over the period 2006:1-2011:2 (22 quarters). The first two
lines indicate the results obtained through OLS with fixed effects, while the third and fourth lines report the results
obtained with OLS and random effects. See equation (1) for an interpretation of the coefficients.
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The impulse-response functions vis-a-vis market shocks illustrate the financial institutions’
resilience to shocks to the overall index. By looking at the individual impulse-responses, we
find wide differences in banks’ reactions to market shocks. The most systematically important
banks tend to be relatively more sensitive to systemic shocks.

Averaging across the bivariate results, while subject to many caveats, provides some insight
on the degree of asymmetry.*® The left-hand panel of Graph A3.2 plots the average impulse-
response functions for the four most systematically important banks, on the one hand, and
the four least systematically important banks, on the other. The reactions differ markedly
across the two groups. We see that a shock to the index has a stronger initial impact on the
group of most systematically important banks, with an impact around three times stronger. In
both cases, the impact of the shock dies out after the 20th week.

Graph A3.2

Value-at-risk measures for selected banks

Impulse response of the VaR of individual stock prices 1% VaR of most and least

to a 2 standard deviation shock to the index’ systemically important banks®
0.0

- Most systematically important banks
- |east systematically important banks

- Most systematically important banks
[~ = Least systematically important banks

ro oy s e e
1 6 11 16 21 26 01 02 03 04 05 06 07 08 09 10

' Average VaR reaction expressed in percentage returns. 2 Time evolution of the average VaR of the most and least systemically
important banks. Sixty-day moving average. Last record: 31 August 2011.

Source: ECB calculations based on Thomson Reuters.

The results can also be illustrated by comparing the evolution of VaR for the two sets of
banks across the estimation period, as shown in the right-hand panel of Graph A3.2. The
graph presents two striking facts. In normal times, ie from the beginning of 2004 to the onset
of the crisis in mid-2007, the VaR of the most and least systemically important groups of
banks is roughly equal. The situation changes abruptly with the beginning of the financial
crisis. The VaR of the most systemically important banks increases significantly more
(ie becomes significantly more negative) than that of the least systemically important banks
from 2008 onwards, showing a greater exposure to common shocks.

Overall, the results suggest that large banks located in the European Union react more
strongly to adverse market developments.® This finding would support the implementation of
asymmetric capital requirements to cope with the potential larger losses in marked to market
capital suffered by the most systematically important institutions in case of financial distress.
Indeed, when affected by the same adverse shock, the capital of large institutions may be

It should be borne in mind that each of the 22 bivariate models is estimated using a different information set.

Therefore, each pair produces a different estimate of the VaR of the index, simply because we condition on a
different information set.

¥ See also ECB (2011).
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more depleted. This reaction would justify the adoption of a policy rule linking the capital
requirement to the size of the institution, since such a policy would reduce the probability or
amount of public capital injection in extreme cases.
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