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1. Overview: Main themes.

“This crisis was avoidable.” (Federal Crisis Inquiry Commission)

• Basel I and II

• Conjunctural analysis of macro and financial conditions.

• Policy and academic discussions.

– Mainly about the financial system and its vulnerabilities.

2. Basel I.

• Key point: Basel I introduced risk-weighted capital requirements, which

were refined in Basels II and III.

• Introduced in 1988 (implemented from 1992) it was designed to:

1. Create a level playing field across countries.

2. Ensure that lenders were sufficiently capitalised to protect deposi-

tors and the financial system.

• Capital requirements were based on single risk weights for a limited

set of assets e.g. mortgages, consumer loans, corporate loans etc.

• It was vulnerable to ‘regulatory capital arbitrage’ which is...

– ...asset-side restructuring aimed at the reduction of required capital

in ways that do not reflect genuinely lower risk. (See Acharya and

Schnabl (2009), discussed below.)

3. Basel II.

3.1. Introduction.

• Improved the measurement of credit risk and captured operational

risk.
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• Implemented began end-2006.

• So, although not in place in 2006, it was the ‘direction of travel’ for

banking supervision.

• Aimed to bring about closer alignment between regulatory and eco-

nomic capital requirements, in an effort to reduce regulatory capital

arbitrage.

“The fundamental objective...has been to develop a framework that

would further strengthen the soundness and stability of the inter-

national banking system...” BCBS (2006)

“A significant innovation of the revised Framework is the greater

use of assessments of risk provided by banks’ internal systems as

inputs to capital calculation.” BCBS (2006).

3.2. Three (or four) Basel II risks:

• Credit.

• Operational.

• Market.

• (Residual risk.)

3.2.1. Definition of ‘Residual risk’.

Systemic Pension

Concentration Strategic

Reputational Liquidity

3.3. Basel II’s Three pillars:

1. Minimum capital requirements. Two approaches to their calculation:
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• Standardised: provides some set risk weights with others based on

rating agencies’ public ratings.

• Internal ratings based: basically more sophisticated, with lenders

allowed to use their own risk models.

• Market and operational risk also covered by Pillar 1.

2. Supervisory review: Assessment of risks that may require capital sup-

port but are not captured by Pillar 1 e.g. interest rate mismatch be-

tween assets and liabilities, residual risk (see above), leading to bank-

specific add-ons to capital requirements.

3. Market discipline: Requires lenders to publish information about their

approach to risk management.

3.4. Basel II - applause.

“It brings life to the concept of capital requirements as a function

of the actual risks which banks undertake...And it extends many of

the principles long developed in the area of market risk, into that

of credit risk. The very essence of the banking business.” Andrew

Large, Bank of England, Deputy Governor (2003)

3.5. Basel II - recent criticisms.

• OECD (2012) observations:

– Capital requirements based on rwa encourage innovation to avoid

the requirements, and away from banks’ core functions.

– This may have contributed to, or even reinforced, adverse systemic

shocks in the crisis.

• World Pensions Council (2012) observations:

– It encouraged the use of private credit rating agencies.
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3.6. Basel I/II and data for banks’ balance sheets.

3.6.1. Acharya and Schnable’s analysis.

• Banks appeared to become safer over the years to 2007:

31

WILL EMERGING MARKETS REMAIN RESILIENT?

For the past decade, high levels of liquidity 
and low volatility supported significant asset 
growth among the largest banks, while asset 
growth that contributed to holdings of regula-
tory capital was more moderate. This trend is 
evident in the 10 largest publicly listed banks 
from Europe and the United States, which 
doubled in aggregate assets in the last five years 
to 15 trillion euros, while risk-weighted assets, 
which drive the capital requirement, grew more 
moderately to reach about 5 trillion euros (see 
figure). While considerable differences are pres-
ent among individual institutions, the widening 
gap between risk-weighted assets and total assets 
reflects an expanding share of assets that for 
regulatory capital purposes carried a lower risk 
weighting. Two key factors are responsible for 
the difference.
• The adoption of international financial 

reporting standards (IFRS) in Europe 
caused the re-recognition on the balance 
sheet of substantial activity associated with 

the originate-to-distribute business model. 
Activities that were earlier transferred under 
national accounting standards to special-
 purpose vehicles (SPV) were brought onto 
bank balance sheets. Under Basel I, which 
used a different measure for risk transfer, 
the banks were able to record a lower or no 
risk weight for the associated assets (and for 
backup credit lines extended to SPV).

• The increase in trading and investment activi-
ties (e.g., asset-backed securities, and hedg-
ing). The associated risk weights on these 
instruments were substantially less than loans 
because they were generally highly rated, 
showed relatively stable prices, or were used 
for hedging.
Regulatory capital requirements did not 

constrain asset growth. The banks continued to 
meet the Basel I capital requirement with rela-
tive ease. The banks showed on average a Tier 1 
capital-to-risk-weighted-asset ratio of between 
7 and 9 percent—well above the 4 percent 
minimum. With the high capital ratios, many 
of the large banks were able to engage in stock 
repurchases through the third quarter of 2007.

Box 1.3. The Rise in Balance Sheet Leverage of Global Banks
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Balance Sheet Profiles for 10 Large Publicly Listed Banks

boxfigure1.3

Note: Michael Moore prepared this box.

Figure 1: Banks’ balance sheets: IMF (2007) and Acharya and Schnable (2009).

– Their balance sheets doubled from 2004 to 2007.

– But their holdings of rwa grew by just 30%.

• They increased their trading and investment activities (e.g. ABS,

hedging), which attracted lower risk weights.

– (Weights are/were around 1 for corporate loans, around zero for

MBS.)

• But...what we didn’t know in 2006...

– Banks with low ratios of total assets to rwa (roughly, low regulatory

capital ratios) did better in terms of equity price changes during

July 2007 - March 2008 than those with high ratios.
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∗ The Basel approach designated these as more-risky banks, so

they should have fared worse than those with high total assets

to rwa.

19

Some banks have rapidly expanded their bal-
ance sheets in recent years, largely by increasing 
their holdings of highly rated securities that 
carry low risk weightings for regulatory capital 
purposes (see Box 1.3 on page 31). Part of the 
increase in assets reflects banks’ trading and 
investment activities. Investments grew as a share 
of total assets, and wholesale markets, including 
securitizations used to finance such assets, grew 
as a share of total funding (Figure 1.16). Banks 
that adopted this strategy aggressively became 
more vulnerable to illiquidity in the wholesale 
money markets, earnings volatility from marked-
to-market assets, and illiquidity in structured 
finance markets. Equity markets appear to be 
penalizing those banks that adopted this strategy 
most aggressively (Figure 1.17).

The forced deleveraging has impacted other leveraged 
institutions, especially hedge funds.

Until recently, one of the remarkable fea-
tures of the current crisis was how few large 
hedge funds had failed. Among the funds that 
have folded, most appear to have unwound 
their positions without undue difficulty, sug-
gesting that collateral was liquidated at close 
to the pledge value. Even as they shrank their 
balance sheets elsewhere, large banks tried 
to maintain their prime brokerage lending to 
hedge funds, on the basis that it enhanced the 
bank’s long-run franchise value. This situa-
tion is changing with the intensification of the 
crisis as margin locks roll off and pressure on 
bank balance sheets increases.34 “Haircuts” 
and margins have increased, and fewer hedge 
funds are able to secure the leverage required 
to meet return targets on low-yielding assets. A 
forced deleveraging of the type outlined in the 
October 2007 GFSR may therefore be under 
way, further reducing demand for AAA-rated 
assets. The example illustrated in Table 1.3 in 

34Many hedge funds had negotiated “margin locks” that 
prevented their prime brokers from increasing the mar-
gins they pay when borrowing securities, or the “haircuts” 
they pay when pledging securities as collateral with their 
brokers for a fixed period of time.
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Figure 1.16. Securitization Volume in the European 
Union (EU-15)
(In billions of euros)
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Figure 1.17. Bank Equity Price Changes and Balance 
Sheet Leverage
(In percent)
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SYSTEMIC RISKS HAVE RISEN SHARPLY

Figure 2: Leverage and price changes, IMF (2007) and Acharya and Schnable (2009).

– Does this suggest that capital ratios are not useful?

– No, because...

∗ Some of the risky assets were underweighted under Basel I i.e.

they were actually more risky than the rwa scheme allowed for.

∗ The risky banks were just gaming the system i.e. moving into

underweighted assets, and raising their Basel capital ratios, with-

out raising their economic capital ratios.

∗ This is, therefore, indirect evidence of regulatory capital arbi-

trage.

– Was this gaming known about in 2006? Well the banks certainly

knew!

– Either way, banks were widely believed to be undercapitalised in
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Figure 3: OECD (2012)

3.7. Key points from Basel and capital requirements.

• It was known that banks were shifting away from traditional lending

towards more risky activities.

• Some argued that this was as a result of the use of risk weighted capital

requirements.

• Not clear however that the specific systemic risks that emerged in

2007/8 had been spotted in 2006.

• Systemic risks were recognised in BoE and IMF publications in 2006,

but the housing/MBS/CDS/liquidity story seems not to have been.
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4. Economic commentary in 2006.

4.1. From the Bank of England’s Financial Stability Report (2006).

4.1.1. Reasons to be cheerful.

• Short term interest rate prospects looked stable:

Section 1 Shocks to the UK financial system 15

The transition to higher world interest rates may be bumpy.(1)

The effects of recent interest rate increases are not yet clear
and, together with heightened concerns about inflation and
growth, this has increased slightly uncertainty about the future
path of short-term interest rates.  Implied volatilities of
short-term interest rates remain low by historical standards,
but have edged up a little over the past two months
(Chart 1.4).  Although the central view of market participants
remains that the benign macroeconomic environment will
continue, perceived risks around this view appear to have
increased. 

Earlier in the year, the Bank’s market intelligence indicated that
some market participants may have been underestimating the
uncertainty surrounding macroeconomic policy and
macroeconomic outcomes.(2) If perceived macroeconomic
uncertainties increase, risk premia would be expected to rise
and asset prices to fall.  Financial market developments during
May and June illustrate this process (discussed below).

Supply shocks could further disturb macroeconomic
expectations…
Global supply shocks, which boost inflationary pressure but
constrain growth, could be one possible source of future
disturbance to macroeconomic expectations.  These include a
sudden rise in geopolitical risk (such as rising tensions with
Iran), an avian flu pandemic or a further sharp rise in oil and
commodity prices.  The price of Brent crude has already risen
significantly.  At the end of April, the price was more than
double the level at the end of 2003 and $18 per barrel higher
than at the time of the December 2005 FSR.  In real terms, this
was its highest level since 1982 (Chart 1.5).  Rising oil prices
appear to reflect a combination of strengthening world
demand and concerns about future supply, including
disruptions to production in Nigeria and geopolitical tensions
in the Middle East.  By end-June, oil prices had fallen by about
$5 per barrel from their peak and are currently around $70 per
barrel.  Prices of oil futures suggest that markets expect spot
prices to remain above their December levels.

Non-energy commodity prices have also increased sharply.  At
its peak in May, the Goldman Sachs industrial metals index
was 70% higher than at the time of the December 2005 FSR.
Gold, silver, and copper prices reached their highest real levels
for around two decades (Chart 1.5).  As with oil, fundamental
factors, such as strong demand for raw materials in emerging
economies, particularly China, appear to have pushed up
prices.  But speculative factors appear also to have been at
work (Chart 1.6), facilitated by financial market innovations

(1) This was discussed in more detail in a speech by the Governor in Scotland on
12 June 2006, available at www.bankofengland.co.uk/publications/speeches/
2006/speech277.pdf.

(2) These points were discussed in more detail in a speech by the Governor in Gateshead on
11 October 2005, available at www.bankofengland.co.uk/publications/speeches/
2005/speech256.pdf, and by Paul Tucker in Chicago on 25 May 2006, available at
www.bankofengland.co.uk/publications/speeches/2006/speech274.pdf.
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Figure 4: SP500

• Banks seemed resilient to individual risks.
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Overview 11

be unlikely to erode to any significant extent the capital base
of the UK banking system.  This provides strong support for the
continuing high resilience of the UK financial system.  Market
estimates of default probabilities for the major UK banks — as
proxied by CDS premia — remain very low and are consistent
with that encouraging picture (Chart 8).

The evolution of risk within the system in the period ahead will
depend on the future behaviour of financial firms and
investors.  Recent market volatility has reminded investors and
firms of the financial risks they are running.  But it remains an
open question whether it has changed decisively the perceived
balance between financial and business risks.  On the one
hand, there is some evidence of greater caution about
position-taking among some market participants, as the price
of risk has risen over the past two months.  On the other, the
prices of risky assets are little changed from six months ago.
Previous recent short-lived episodes of turbulence have, if
anything, tended to reinforce perceptions about the stability of
the system and have encouraged a return to the risk-seeking
environment seen earlier.  It is too early to assess whether that
pattern will be repeated this time.

Vulnerabilities in combination…
When gauging the future resilience of the UK financial system,
it is important also to consider what would happen if several
vulnerabilities crystallised in combination.  The Report
discusses two extreme but plausible scenarios:

• A sharp turn in the credit cycle:   There are several
potential supply-side factors (for example, a marked further
rise in oil and other commodity prices) which might prompt
such a reassessment of creditworthiness.  Were the credit
cycle to turn sharply due to these forces — for example, on
the scale of the early 1990s recession in the United Kingdom
— it would have implications for, in particular, the corporate
and household vulnerabilities.

• A substantial further fall in asset prices:  Despite recent
market movements, an abrupt and widespread rise in risk
premia and risk-free rates would have important
implications for, in particular, the low risk premia, global
imbalance, household and corporate vulnerabilities.

…could trigger additional amplification channels…
In such severe stress situations, certain structural features of
the UK and global financial systems, which have grown in
importance over the past few years, could amplify market and
credit risks.  For example, UK and international institutions
have increased their exposures to potentially illiquid
instruments over recent years.  Given their potential illiquidity,
a rapid unwind of these positions in the event of losses would
tend to depress prices by more than has been the case in the
past, particularly if many investors were pursuing similar
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Chart 8 Major UK banks’ default premia remain low

Figure 5: FSR (2006): CDS premia.

• Markets seem resilient to individual risks.
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With market liquidity high, the ex-post risk-adjusted return on
these instruments remained high and correlations between
returns low.  So portfolios appeared both high-yielding and
well-diversified.  For UK banks, the financing of these positions
appears to have been met increasingly from wholesale funding
markets.

…but perceived risks have risen more recently, with a 
knock-on to asset prices.
More recently, there have been signs of a more cautious
pattern of behaviour.  Uncertainties about the direction of the
macroeconomic environment — both inflation and growth —
and macroeconomic policy have increased in some of the
major economies.  Perhaps in consequence, even relatively
modest pieces of macroeconomic news appear to have had a
significant effect on financial markets.

The initial effects of the tightening of monetary conditions
across the G3 during the first quarter, and the turnaround in
global long-term bond yields at around the same time, were
muted.  Starting in May, however, there has been a sharp and
persistent adjustment in the prices of some risky assets,
especially those asset classes whose price had risen fastest
earlier in the year — equities, commodities and emerging
market assets (Chart 6).  Implied volatilities of, and
correlations between, assets have risen from their abnormally
low levels (Chart 7).

In most respects, this has been a healthy correction.  While
daily price adjustments have been large, market conditions
have remained orderly.  Although significantly lower than at
the start of May, the level of many asset prices is little
different from at the start of the year (Table A).  And although
higher, volatilities and correlations remain below their levels
during previous periods of market turbulence (Chart 7).
Market intelligence suggests there has been some paring back
of risk-taking activities as higher volatility has persisted.  But
the central view of market participants remains that this is a
limited correction in the price of risk and these developments
have not, at least as yet, resulted in a fundamental rethink of
medium-term risk strategies by investors or financial
intermediaries.

The key vulnerabilities have worsened slightly…
Table B provides a summary of how this news over the past six
months has affected the Bank’s judgement on the six sources
of vulnerability discussed in this Report.  It is broken down into
news about the likelihood of them occurring (probability) and
the consequences for the UK financial system if they were to
do so (impact).

None of the vulnerabilities has altered markedly in terms of
probability or impact over the past six months.  Perhaps the
most significant news relates to low risk premia within
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– Several recent (i.e. up to 2006) asset price falls,

– were followed by quick recoveries.

– This increased the belief that the system was stable.

• There was plenty of liquidity.
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Box 2
Financial market liquidity

There are two types of liquidity risk.(1) Funding liquidity risk
occurs if a firm is not able to meet its cash-flow needs;  it is
discussed further in Section 2.  Market liquidity risk
materialises if a firm cannot easily offset or eliminate a
position without significantly affecting the market price.

These two concepts can be linked.  A firm facing funding
liquidity risk may need to sell assets to meet cash-flow needs.
But if asset markets are relatively illiquid, then the firm may be
forced to sell them at a low price.  In extreme events, feedback
loops between the two may be generated.  An initial fall in
asset prices might trigger further asset sales, for example, to
meet margin calls or because risk limits have been breached.
Prices could then be driven down further and so on.

Some measures of market liquidity
This box focuses on deriving an indicator of market liquidity
using measures which can be calculated for markets in which
major UK banks are likely to be particularly active (Table 1).

Bid-ask spreads
Kyle (1985) discusses three dimensions of market liquidity.(2)

The first is ‘tightness’, which can be measured by the bid-ask
spread — the difference between the prices at which a financial
instrument can be bought and sold.  In normal conditions, the
bid-ask spread is determined largely by structural features in a
market.  But in illiquid conditions, market-makers will increase
bid-ask spreads as compensation for the possibility that they
might be unable to sell readily assets that they are holding.

Return to volume ratio
Two other dimensions to market liquidity are ‘depth’ — the
volume of trades possible without affecting prevailing market
prices — and ‘resiliency’ — the speed at which price
fluctuations resulting from trades are dissipated.  One proxy
measure for these dimensions is the ratio of absolute returns
on an asset to its trading volume.(3) In illiquid conditions, the
price will move more for a given trading volume, so the ratio
will be higher.

Liquidity premia
The academic literature suggests that investors will require
higher liquidity premia for assets with greater market liquidity
risk.(4) For corporate bonds, a possible indicator of the
liquidity premium is the difference between the observed bond
spread and an estimated credit spread.(5) For interest rate
swaps, changes in the spread of Libor over a government bond
yield are largely due to liquidity.

A summary indicator for market liquidity
All of these measures can be summarised into a single
composite indicator (Chart A).  According to this simple,
preliminary indicator, markets are currently very liquid and
have been so over the past few years.  This may partly reflect
structural features, including the increasing role of new
investors, such as hedge funds, and innovation in financial
instruments.  But Chart A also shows that market liquidity can
turn sharply during episodes of stress, highlighting the
importance of managing this source of risk in the financial
system.

(1) Basel Committee on Banking Supervision (2006), ‘The Joint Forum:  the management
of liquidity risk in financial groups’, May.  Available at www.bis.org/publ/joint16.htm.

(2) Kyle, A (1985), ‘Continuous auctions and insider trading’, Econometrica, Vol. 53, 
pages 1,315–35. 

(3) Amihud, Y (2002), ‘Illiquidity and stock returns:  cross-section and time series effects’,
Journal of Financial Markets, Vol. 5, pages 31–56.

(4) Amihud, Y, Medelson, H and Pedersen, H (2005), ‘Liquidity and asset prices’,
Foundations and Trends in Finance, Vol. 1, pages 269–364. 

(5) See, for example, De Jong, F and Driessen, J (2005), ‘Liquidity risk premia in corporate
bond markets’, mimeo, University of Amsterdam.  The credit spread has been
estimated in two different ways.  The first uses the structural model in Leland, H and
Toft, K (1996), ‘Optimal capital structure, endogenous bankruptcy, and the term
structure of credit spreads’, The Journal of Finance, Vol. 51, pages 987–1,019.  
The second uses historical default and recovery rates published by Moody’s Investors
Service.
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Chart A Financial market liquidity(a)

Table 1 Liquidity measures

Bid-ask spreads Gilt repo
Exchange rates (dollar with yen, euro and sterling)
FTSE 100 (average of individual stocks)

Return to volume ratio Gilt market
FTSE 100 (average of individual stocks)
Equity options (S&P 500 options as a proxy)

Liquidity premia Corporate bonds (investment grade and high yield)
Libor spread (three-month dollar, euro and sterling)

Figure 7: SP500

4.1.2. Reasons to be circumspect.

• There were two causes for concern, giving rise to six financial stability

vulnerabilities.

• The two concerns were:

1. Macro economic stability was causing greater risk taking.

2. The use of risk transfer markets was affecting the quality of risk

assessment.

• And the six vulnerabilities:
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• From international financial markets:

1. Unusually low risk premia.

– Risk of an increase and, therefore, of asset price falls.

2. Large financial imbalances.

– Risk of a disorderly unwind.

• From extended non-financial sector balance sheets:

3. Rapid releveraging of the (global) corporate sector.

4. A significant minority of UK households had a high debt-income

ratio.

• From structural financial sector dependencies:

5. The systemic importance of LCFIs was increasing.

– Their balance sheets and risk-taking were expanding.

6. UK financial institutions’ dependence on market clearing and set-

tlement systems looked risky.

– The risks of disruption were believed to be inadequately under-

stood and tested by some users.

4.1.3. Reasons to be glum: Two ‘extreme but plausible scenarios’.

1. A sharp turn in the credit cycle.

• Reassessment of credit worthiness due to e.g. commodity price

increases.

• Would strike at:

– Household balance sheets.

– Corporate balance sheets.

2. Further sharp fall in asset prices.
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• 2006 fall seen as rather limited more to come?

• Would strike at:

– Low risk premia.

– Global imbalance.

– Household balance sheets.

– Corporate balance sheets.

• These scenarios could trigger financial amplification channels:

– Recent structural features of UK and Global financial markets...

– ...could amplify market and credit risks.

– Asset side:

∗ Exposures to potentially illiquid assets have increased.

∗ Rapid unwind could hit prices.

∗ Particularly if many institutions acted simultaneously.

– Liability side:

∗ UK banks reliance on wholesale funding has increased.

∗ Leading to greater sensitivity to liquidity developments.

∗ Increased linkages between banks and LCFIs amplify systemic

risks.

∗ These would increase asset correlations in a stress...

∗ ...reducing previously expected diversification benefits.
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4.1.4. Summary of FS risks.

10 Financial Stability Report  July 2006

financial markets.  But with the price of risk having first fallen
and then risen, the net effect on the probability of this
vulnerability crystallising has been broadly neutral.  The impact
of such an event has increased over the period, however, as risk
exposures appear to have further accumulated across the UK
financial system.

Corporate credit risks have increased further as releveraging
has continued in some parts of the sector, at the same time as
the price of corporate credit has remained low.  The potential
impact of stress on LCFIs’ balance sheets has increased slightly,
in line with their stronger links to the UK banking system.  The
likelihood of household vulnerabilities crystallising has nudged
up too, as personal insolvencies have risen sharply.  On
balance, the risks to UK financial stability from global
imbalances and from the possibility of a disruption to market
infrastructure are little changed over the past six months.

…but individually appear manageable for UK banks.
Gauging the potential severity of each of these vulnerabilities,
rather than how they have changed, is more problematic.  As a
contribution towards making those judgements, Bank staff
have considered some hypothetical stress scenarios for each of
the vulnerabilities and have estimated their potential impact
on the UK banking system.  The uncertainties around these
model-based impact estimates are considerable, for this
stress-testing approach is better at capturing some types of
risk (such as credit risk) than others (such as liquidity risk).
This initial calibration also makes some strong assumptions
about the behaviour of financial firms — for example, that they
do not adjust their balance sheets following disturbances.
Nonetheless, these estimates can be used as a starting point
when assessing the prospective scale of each of the main
vulnerabilities under conditions of stress.

As Section 3 describes, while the estimates are preliminary, it is
clear that the scale of losses associated with the six
vulnerabilities under these hypothetical stress scenarios could
be significant.  For some of the vulnerabilities, the losses in an
extreme scenario could come close to absorbing the annual
profits of the major UK banks.  While losses on this scale would
be unlikely to disrupt materially the functioning of the UK
financial system as a whole, they could in extreme
circumstances affect the reputation and financial standing of
some UK institutions.

What lies ahead?

Continuing resilience — though future risk-taking behaviour
remains uncertain.
All of the stress scenarios considered are low probability tail
events.  Far and away the most likely outcome in the near term
is that none of the vulnerabilities crystallise.  Moreover, even if
these vulnerabilities were to crystallise individually, they would
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Chart 7 Implied equity market volatility(a) rises

Vulnerability Impact(b)Probability(a)

Low risk premia
Global imbalances
Global corporate debt
UK household debt
LCFI stress
Infrastructure disruption

A significant increase in risk
A slight increase in risk

Broadly unchanged
A slight decrease in risk
A significant decrease in risk

Source:  Bank calculations.

(a) Assessed change in the probability of a vulnerability being triggered over the next 
three years.

(b) Assessed change in the expected impact on major UK banks’ balance sheets if a vulnerability 
is triggered.

Table B Some key vulnerabilities edge up

Table A Risky asset prices rise then fall

October Peak in Changes
2002 to 2006 to since
peak(a) 26 June Dec.
in 2006 2006 2005 FSR

MSCI world equity index(b) +84 –10 +3
MSCI emerging markets equity index(b) +216 –21 +4
Industrial metals price index(b) +258 –19 +39
Investment-grade bond spreads(c) –113 +5 –2
Sub-investment grade bond spreads(c) –535 +32 –29
Emerging market bond spreads(c) –545 +52 –7

Sources: Bloomberg, Goldman Sachs, JPMorgan Chase & Co., Merrill Lynch, Thomson Financial Datastream and 
Bank calculations.

(a) The peak date is the 11 May 2006 for all series, except for the emerging markets bond index, emerging
markets equity index and the world equity index for which 3, 8 and 9 May 2006 are used respectively.

(b) Per cent.
(c) Basis points.
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activities and principal risk-taking, as liquidity providers to
capital markets.  As Section 2 discusses, their activities have
mirrored developments in global capital markets.  Seemingly
low financial risk and strong incentives to match performance
by competitors have encouraged LCFIs to expand their
business.  That has led to further growth in their balance
sheets, which have more than doubled since the turn of the
century (Chart 10).  A large part of this growth stems from
increased holdings of trading assets, due in part to greater
principal risk-taking, but also resulting from ‘warehousing’ of
assets as part of ‘originate and distribute’ activity.  Increased
trading activity exposes LCFIs to a sharp rise in the volatility of
asset prices and/or the correlations between them.  While
reported Value-at-Risk measures suggest that LCFIs’ exposure
to market risk is limited, that may reflect the influence of
current low volatility in markets (as discussed in Box 4, page
33).

…and increasing dependencies on supporting market
infrastructures.
As the use of markets for distributing credit risk grows, the
smooth functioning of the infrastructure supporting these
markets, some of which is provided by LCFIs, becomes
increasingly important.  Since the July 2006 Report, several
incidents have reminded participants of the risks from
infrastructure dependencies.  High trading volumes during the
market turbulence in late February and early March led to
some temporary disruption to the New York Stock Exchange.
And, while key UK infrastructure systems remain highly
resilient,(1) there have been some short-lived operational
problems with CREST, CHAPS, BACS and SWIFT in recent
months.  That has underlined the importance of these systems
and their users having effective contingency plans for
operational disruption.

Several key vulnerabilities have edged up.
Table A summarises how the Bank’s judgement on the six
sources of vulnerability has evolved since the July 2006 Report.
It is broken down into changes in the assessed likelihood of
significant stress occurring as a result of each vulnerability
(probability) and the possible consequence for the UK financial
system if that vulnerability was exposed (impact).

The changes are relatively modest, though several are judged
to have edged up.  Perhaps the most notable news is an
increase in the interrelated low risk premia and corporate debt
vulnerabilities, with signs of a further expansion of risk-taking
in global capital markets.  As conduits for much of this activity,
the potential impacts of LCFI distress and infrastructure
disruption are also assessed to be slightly higher.  The
likelihood of a disorderly unwinding of persistent global
imbalances is judged to have fallen slightly since the July 2006
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Vulnerability Probability(a) Impact(b)

Low risk premia
Global corporate debt
LCFI distress
Infrastructure disruption
Global imbalances
UK household debt

A significant increase in risk
A slight increase in risk

Broadly unchanged
A slight decrease in risk
A significant decrease in risk

Source:  Bank calculations.

(a) Assessed change in the probability of a vulnerability being triggered over the next three years.
(b) Assessed change in the expected impact on the UK financial system if a vulnerability is 

triggered.

Table A Change in assessment since the July 2006
Report

Figure 8: BoE: Key Vulnerabilities

4.1.5. Recommended actions.

• Improve risk measurement and management with respect to, in par-

ticular:

– Simultaneous market, credit and liquidity tail risks.

– Extreme but plausible consequences of macroeconomic stress.

– Liquidity risks arising from new and complex instruments.

• Improve system-wide stress testing.

– Firm-level stress tests ignore interconnections from:

∗ Direct exposures.

∗ Indirect market linkages.

∗ Recommended actions.

• Improve crisis management capability.
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– Current UK work focuses on business continuity.

– More is needed, to deal with stress in major market infrastructure

of LCFI.

4.2. From the IMF’s GFSR (2006).

4.2.1. But first, from the Turner Review (2009).

“The IMF’s Global Financial Stability Report of April, 2006 stated

that...

‘...the dispersion of credit risk by banks to a broader and more

diverse set of investors, rather than warehousing such risk on their

balance sheets, has helped make the banking and overall financial

sector more resilient.’

It noted that this dispersion would help to...

‘...mitigate and absorb shocks to the financial system.’

With the result that...

‘...improved resilience may be seen in fewer bank failures and more-

consistent credit provision.’ ”

4.2.2. The GSFR’s eyes were open in April 2006.

• Dispersion of credit risks:

– “At the same time, the transition from a bank-dominated to more

market-based financial systems presents new challenges and vulner-

abilities.”

– “...detailed data on structured credit products are not readily avail-

able, and relatively few studies have been done so far on the broader

financial stability implications of these credit risk transfer markets.”
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kets, and also what factors have influenced
their growth, how they have increasingly facili-
tated risk transfer, and their implications for
financial stability. The chapter ends with a dis-
cussion of policy implications and recommen-
dations concerning these relatively new
markets and related challenges. It should be
noted at the outset that detailed data on struc-
tured credit products are not readily available,
and relatively few studies have been done so
far on the broader financial stability implica-
tions of these credit risk transfer markets.
Based on available information, discussions
with national authorities and market partici-
pants (particularly risk managers), and
informed staff judgments, this chapter ana-
lyzes the possible influences of credit deriva-
tive markets on financial stability. As such, the
conclusions should be viewed as tentative, and
the underlying analysis as a contribution to
the growing discussion and literature regard-
ing these markets.

Market Growth and Development

Market Size and Structure

Credit derivative and structured credit mar-
kets have grown rapidly in size and complexity
in recent years. Outstanding credit derivative
contracts rose from about $4 trillion at year-
end 2003 to an estimate of over $17 trillion at
year-end 2005, and now exceed the stock of
corporate bonds and loans (Figure 2.1).3 Most
of the recent growth has occurred among the
most complex products, such as credit default
swaps (CDSs) that reference more than one
credit name (i.e., “portfolio swaps”) (see prod-

CHAPTER II THE INFLUENCE OF CREDIT DERIVATIVE AND STRUCTURED CREDIT MARKETS ON FINANCIAL STABILITY
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Sources: Bank for International Settlements; International Swaps and Derivatives 
Association; British Bankers’ Association; and Risk magazine.

1Credit derivatives, as reported here, comprise credit default swaps, credit-linked 
notes, and portfolio swaps.

2Data for 2005 are only available through the third quarter.

3The International Swaps and Derivatives
Association’s (ISDA’s) semiannual survey. The Bank
for International Settlements (BIS), which also con-
ducts a semiannual survey, estimated outstandings to
be $10.2 trillion at mid-2005, although the BIS survey
covers fewer market participants and surveys only
CDSs and portfolio swaps. Neither survey includes
hedge funds, and only ISDA’s survey includes insur-
ance companies.

uct descriptions in Box 2.1). The markets for
collateralized debt obligations (CDOs) have
also grown significantly, often using synthetic
structures (which package derivatives such as
CDSs, rather than bonds), to better tailor
credit exposures to meet investors’ demands
(Figure 2.2).4

Investment-grade corporate obligations
(i.e., those rated “BBB–” and better) comprise
most of the underlying credit transferred in
the CDS and CDO markets, particularly in
synthetic form, and there is growing interest
in consumer credit and in emerging market
(EM) obligations. According to a recent sur-
vey, 62 percent of gross protection sold
related to nonfinancial corporate obligations.5

Activity in EM structured credit products
has developed more slowly, primarily because
of a relative scarcity of liquid underlying obli-
gations and related default and recovery rate
data, as well as a perception that EM credit is
relatively more highly correlated.6 To date,
almost all EM credit derivative activity has
involved sovereign and sovereign-backed obli-
gations. However, investment banks have
begun to apply synthetic risk transfer tech-
niques to package EM credit risk more effec-
tively (see Box 2.2, p. 57). In addition, there
appears to be growing demand for structured

MARKET GROWTH AND DEVELOPMENT
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Source: Lehman Brothers.
4Detailed data on outstanding European and Asian

CDOs are generally less available than for the United
States. CDO activity in the United States and Europe is
increasingly interlinked with synthetic activity.
Globally, in 2005, about $205 billion of cash CDOs
were issued, versus synthetic issuance of $65 billion
(see Lehman Brothers, 2005). This should not be con-
fused with portfolio swap activity, which is sometimes
reported as “synthetic” CDO activity. According to
Creditflux (2006b), whose survey covers about 60 per-
cent of market volume, $224 billion of bespoke portfo-
lio swaps and $455 billion of index tranche
transactions were also executed in 2005.

5According to the most recent Fitch Ratings (2005a)
survey, asset-backed securities and other structured
credit products comprised only 4 percent of under-
lying reference assets, but their share is expected to
grow.

6The more correlated the underlying assets, the
more difficult it is to build a diversified structured
credit product from the underlying portfolio.

Figure 9: GFSR(2006)

• Regulatory arbitrage:

– “Much of the early activity in these markets was motivated by

regulatory arbitrage related to the one-size-fits-all regulatory capital

requirement structure of the 1988 Basel Capital Accord (Basel I).”

– “Compared with banks own (economic) capital assessments, Basel I

tended to prescribe relatively higher capital requirements on lower

risk assets, and vice versa. As such, risk transfer activity often

targeted a more appropriate allocation of regulatory capital, but

arguably produced a riskier credit portfolio.”

• Market liquidity:

– “the resilience of the financial system, and therefore financial sta-

bility, depends critically on the ability of markets to meet sudden
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or temporary increases in demand for liquidity without major dis-

ruptions.”.

– Primary markets are very liquid: secondary market liquidity is lack-

ing in many cases.

– “Evaluating, managing, and ultimately reducing liquidity risk is

a key challenge for investors, as well as for supervisors and other

public officials concerned with financial stability.”

• Investor understanding:

– “Despite the key role rating agencies play in promoting the accep-

tance of structured credit products, some questions remain as to

whether all investors fully understand the risk profile of these in-

struments, and how it differs from that of similarly rated corporate

bonds.”

– “Many investors (and their senior management) may therefore be

negatively surprised during the next rating downgrade cycle.”

• Market structure:

– “...the limited number of market makers raised concerns about

whether liquid markets could be maintained in the event a dealer

stopped trading for any reason. The rapid development of the credit

derivative markets in recent years has reduced these concerns.”

– “...the withdrawal of a major dealer, while unlikely in view of the

infrastructure commitment, revenue contribution, and their solid

credit standing, could have a disruptive impact on the market, at

least in the short term.”

– “...lack of diversity among market participants, and the related high

degree of market segmentation, remain key structural influences

and hindrances to secondary market liquidity.”
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• Credit cycles:

– “Credit derivative markets increasingly influence loan pricing and

enable banks to delink loan origination decisions from traditional

risk management considerations.”

– “...both bank and bond markets reduce credit origination in re-

sponse to market signals of deteriorating creditworthiness (e.g.,

spread widening).”

– “...the increasing influence of market prices on bank behaviour may

also cause banks to become more forward looking, and less pro-

cyclical.” No mention though of their contributing to a credit

crunch.

4.2.3. GFSR, September 2006.

– Rise in financial market volatility reflects investor uncertainty about

economic outlook and likely policy response.

– “...the most likely outcome will be a continuation of solid growth...”

(WEO, September 2006).

– Risks to this outlook ...“include a more pronounced economic slow-

down in the US (perhaps accompanied by a rapid weakening of the

US housing market) which could slow global growth.”

– “ it is reasonable to wonder whether financial markets might react to

less favourable developments in a way that would amplify – rather

than dampen – the emerging risks.”

– Concerns have been raised “...for illiquidity to emerge in response

to unexpected stress in markets for new and complex financial in-

struments, such as structured credit products.”

– The IMF’s Credit Risk Indicators, show an uptick in the middle

of 2006, explained as “...rising interest rates and the perception
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(based on numerous qualitative factors) that the credit cycle may

have peaked.”

mance and the wider availability of new finan-
cial products continue to boost banks’ earnings 
and balance sheets. In emerging Europe, finan-
cial institutions remain profitable, with indica-
tions of good asset quality, but rapid credit 
growth continues to be of concern. Financial 
systems in Asia are also generally improving 
with stepped-up supervision, although banks in 
some countries still suffer from an overhang of 
bad loans. In the Middle East and Central Asia, 
high prices of hydrocarbons have generally 
contributed to strengthened financial positions 
of banks, even though some institutions may 
be exposed to the effects of recent corrections 
in regional stock markets. Financial systems in 
Africa continue to strengthen despite slow prog-
ress in addressing long-standing fragilities.

Going forward, institutions in all EMs must 
now face rising world interest rates and tighter 
conditions on the availability of financing from 
abroad, which may affect profits and slow credit 
growth. This is the main risk facing EM finan-
cial institutions, which would be exacerbated 
if it were combined with a decline in prices of 
primary commodities. 

Western Hemisphere. Favorable economic con-
ditions and the wider availability of new finan-
cial products continue to support lending to the 
private sector in the larger economies. Con-
sumer and mortgage credit in these countries—
including in Argentina, Brazil, Chile, Mexico, 
and Peru—remain the main engine of private 
sector credit growth. The banking sector 
appears generally sound, with adequate capital-
ization, rising profitability, and improved asset 
quality. Due, in part, to low foreign exchange 
exposure and interest rate hedging, institutions 
seem well placed to weather increased volatility 
in financial markets, at least in the short run. 

Emerging Europe. Financial institutions in 
the region remain profitable, reflecting strong 
economic growth. Asset quality is generally 
strong with modest nonperforming loan (NPL) 
ratios in much of the region, but rapid credit 
growth—which itself initially depresses NPL 
ratios—continues to be of concern. Dollariza-
tion remains widespread, and unhedged foreign 
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all-insurers CRI is higher.
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across asset classes has continued to rise, erod-
ing the benefi ts of portfolio diversifi cation, while 
speculative positioning in futures markets has 
become increasingly concentrated. At the same 
time, the reduction in market liquidity is evident 
in a range of indicators, including wider bid-ask 
spreads, reduced turnover volume, and higher 
fi nancing rates across a range of typically liquid 
markets.

The overall deterioration in market and 
liquidity risks has been partially mitigated by 
the recent increase in risk premia. Realized and 
implied volatility has risen across fi xed income 
and equities. There has been an upward shift in 
the entire swaption volatility curve, suggesting 
that the rise in risk premia may last longer.

Risk appetite generally declined, albeit from a high level.
As investors have become more generally 

discriminating across the credit spectrum, they 
have also become more risk averse. From the 
elevated levels at the time of the April 2007 
GFSR, we have reduced our indicator of risk
appetite, bringing the overall level of risk appe-
tite to neutral. Although recent turbulence has 
been associated with increased market volatility 
and an unwinding of positions predicated on a 
low volatility environment, some broad global 
indicators still signal a willingness to establish 
or extend positions in risky assets. We expect 
continued prospects for global expansion to 
underpin investor attitudes toward risk.

Emerging market risks are balanced.
Our overall assessment of emerging market risks

represents a delicate balance between slightly 
lower sovereign risks amid a positive economic 
background, and rising risks in some economies 
experiencing rapid credit growth and increasing 
reliance on fl ows from international capital mar-
kets, with the offsetting pressures canceling each 
other out in the overall assessment. Refl ecting a 
weakening in credit discipline that has emerged 
along with the growth in credit, private sector 
borrowers in certain emerging markets are adopt-
ing relatively risky strategies to raise fi nancing, 
often embedding exchange rate risk or options 

Figure 10: GFSR (September 2006)

5. An academic’s view in the IMF: Raghuram Rajan (2005).

“...absence of volatility does not imply the absence of risk, es-

pecially when it is tail risk, which may take a long time to show

up” Rajan (2005).

5.1. Recent changes in the financial system.

– Shadow banks:

∗ Call it reintermediation, not disintermediation.

– Traditional banks:

∗ As plain-vanilla loans become easier to sell in (shadow bank)

markets, banks are holding more-illiquid assets on their balance
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sheets i.e. those for which they have a comparative advantage

e.g. where explicit contracts are hard to specify.

∗ I.e. banks are concentrating on more-complicated risks,and sell-

ing off the simpler ones.

∗ Banks can write lend using incomplete contracts; markets can-

not.

∗ Their price-earnings ratios have declined, suggesting that they

are attracting higher discount rates i.e. risk premia. (Or they

have lower earnings growth projections, but this seems unlikely.)

[But note that CDS spreads were falling up to 2005.]
 - 14 - 

  Figure 6. S&P 500 Banks: Price-to-Earnings Ratios
(In percent of S&P 500 P/E Ratios)
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Innovation and Customization 
 
Apart from originating traditional products, banks also have a role in creating new products. 
The range of financial needs far exceed the range of financial products that are traded on 
exchanges. Customized over-the-counter products cannot always be created simply by  
mixing and matching existing exchange-traded instruments. Instead, banks have to create 
products tailored to specific client needs.  
 
If there is sufficient demand on both sides for a customized product, it may make sense to 
eventually let it trade on an exchange. Before that, however, glitches have to be ironed out. 
New financial contracts will not immediately be accepted in the market, because the 
uncertainties surrounding their functioning cannot be resolved by arm’s length participants, 
who neither have money nor goodwill to spare. For instance, a key uncertainty for a credit 
default swap is what determines the event of default. Is it sufficient that the borrower miss a 
payment? Will a late payment on an electricity bill or a refusal to pay a supplier because of a 
dispute over quality suffice to trigger default? Will a negotiated out-of-court rescheduling of 
debt constitute default? These are the kinds of issues that are best settled through experience.  
 
If a bank offers the contract to large clients with whom it has a relationship, the unforeseen 
contingencies that arise can be dealt with amicably in an environment where both parties to 
the contract are willing to compromise because they value the relationship (this is not to say 
the occasional dispute will not end in court). Only when contractual features have been 
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Figure 11: Rajan (2006) - Banks’ relative P/E ratios.

– Problems with incentives in the reintermediated markets:

∗ Back in the day...banks did the lion’s share of intermediation.

· Banks’ lending managers took risks in line with depositors’

wishes (so risk taking was rather limited)
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· Failure to do this would result in a bank run.

· Salaries were largely fixed and unrelated to loan returns.

· Uncompetitive market allowed reasonable returns to ‘simple’

banking.

∗ In 2006...it is shared with market-based firms.

· The system is much more competitive.

· Investment managers have to be paid by results.

· Their compensation is asymmetrically in favour of the upside.

· Their relative compensation (relative to competitors) is highly

important.

∗ And this is bad?

· No, but it creates two perverse incentives:

1. To take risks that are concealed from investors - the easiest

are tail risks.

2. To follow the herd.

· And these two can work together to support an asset price

boom.

∗ Banks can’t provide the liquidity that they used to in a stress.

· Liquidity is a public good that can experience market failure.

(Shin (2006)).

· It’s supply can dry up if individual firms cease to provide it

(hence the public sector locus).

∗ Banks used to provide liquidity i.e. they would buy assets from

troubled firms needing cash.

∗ Today they need it themselves i.e. they have assets that they

might have to sell in a hurry.

∗ They hedge their risky positions dynamically, which requires fre-

quent trading.
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– So we have a lot more correlation in the financial system:

∗ Investment managers’ behaviour is quite similar due to their

incentives.

∗ Banks and shadow banks are both liquidity consumers in a stress.

– And all this matters for monetary policy too:

∗ Should be aware that monetary policy (e.g. low interest rates)

can interact with investment managers’ incentives.

∗ Traditional aggregates, e.g. bank credit, may be less reliable as

indicators of financial pressure on the real sector.

– Financial transactions have changed:

∗ Long-term financial relationships have been replaced by...

∗ ...arms-length transactions, often after securitisation.

∗ Securitisation is a specialist activity that gets separated from

loan origination and portfolio management.

– Mutual funds, including hedge funds, now intermediate more be-

tween investors and corporates.

 - 9 - 

savings and investment rates within each region, has fallen off, dropping from an average of 
0.6 in the period from 1970-1996 to 0.4 in the period 1997-2004 (see IMF, 2005b, World 
Economic Outlook, forthcoming Fall 2005). 
 
Reintermediation 
 
That more financial transactions are conducted at arm’s length does not mean that 
intermediaries will disappear. For one, intermediation can reduce the costs of investing for 
the client, even if the relationship between the client and the investment manager is purely 
arm’s length. “Reintermediation” is given further impetus as the sheer complexity of  
financial instruments and the volume of information about them increases – investors prefer 
delegating to a specialist. Transparent institutions like mutual funds or pension funds save 
transactions costs for investors. Less transparent institutions like venture capital funds or 
hedge funds have emerged to search for returns in newer, more exotic areas, as excess returns 
in more traditional investments have been competed away. Thus, for example, even as equity 
markets have grown, the share of direct investment by households in markets has fallen off in 
the United States (see Figure 3).  
 
 

Figure 3. Ownership of Corporate Equities in the United States
(In percent of total market value)
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Figure 12: Rajan (2006) - Ownership of corporate equities in US.
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• Market participants rely on markets working when they get stressy:

– In particular, they need liquidity when firms need to sell for a quick

exit from a position.

– But market quality may deteriorate in good times:

∗ Unsophisticated investors get involved, and then ‘take fright’

leading to large sales.

∗ Investors herd and pay less attention to acquiring quality infor-

mation about investments.

∗ The skills required to deal with a market under stress deteriorate.

5.2. What should be done?

• Who should be supervised?

– Large institutions at the core of the system.

– Maybe hedge funds, because they are large enough, and herdy

enough, to move markets. They also place large demands on market

liquidity.

– Small banks holding loans to maturity can be easily monitored

but...

– ...for large, fast-moving, institutions supervisors may require:

∗ Knowledge of the firms risk structure;

∗ The risk models it uses;

∗ The firm to undertake stress tests in response to macroeconomic

and asset price shocks.

• What should the regulatory instruments be?

– Capital requirements that are pro-cyclical.
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– Capital requirements could be sectoral.

– But, since firms may be able to sell their loans to those who are

outside the perimeter, the effect on aggregate lending may be lim-

ited.

– Capital requirements tend to deal badly with tail risks (WHY?);

they may therefore lead to more tail risk being taken on.

• Incentives:

– We seek to ensure that investment managers have the right incen-

tives, are not myopic, and internalize the risks that they take.

– Require them to have some of their own wealth/income invested in

their clients’ exposures...

– ...and let these be retained for several years to discourage short-term

speculation.

5.3. Larry Summers’ response.

• ‘Slightly luddite’ - most commentators’ quotations leave out the ‘slightly’.

• ‘...the tendency towards restriction that runs through the tone of the

presentation [by Rajan] seems to me to be quite problematic. It seems

to me to support a wide variety of misguided impulses in many coun-

tries.’

• ‘... That also argues for the benefits of more open and free financial

markets, rather than for the concerns they bring.’

6. References.

References

[1] “Systemically Important Banks and Capital Regulation Challenges.”,

OECD, 2011.

24



[2] “International Convergence of Capital Measurement and Capital Stan-

dards.”, BCBS, 2006.

25


	Overview: Main themes.
	Basel I.
	Basel II.
	Introduction.
	Three (or four) Basel II risks:
	Definition of `Residual risk'.

	Basel II's Three pillars:
	Basel II - applause.
	Basel II - recent criticisms.
	Basel I/II and data for banks' balance sheets.
	Acharya and Schnable's analysis.

	Key points from Basel and capital requirements.

	Economic commentary in 2006.
	From the Bank of England's Financial Stability Report (2006).
	Reasons to be cheerful.
	Reasons to be circumspect.
	Reasons to be glum: Two `extreme but plausible scenarios'.
	Summary of FS risks.
	Recommended actions.

	From the IMF's GFSR (2006).
	But first, from the Turner Review (2009).
	The GSFR's eyes were open in April 2006.
	GFSR, September 2006.


	An academic's view in the IMF: Raghuram Rajan (2005).
	Recent changes in the financial system.
	What should be done?
	Larry Summers' response.

	References.

