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Abstract

This paper aims to stress the importance of mdidgaitlity for the stability of the financial system
emphasizing the pivotal role played by liquiditgkiin the development of the current financial
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1. Introduction

The aim of the paper is to stress the importanaaarket liquidity for the stability of the finantia
system and the consequences in terms of prudeagalation and supervision, in the light of the
financial crisis that began in mid-2007.

We first analyze how the structural changes in iast important financial systems, and in
particular the process of financial innovation, éaontributed to the huge increase in financial
assets as a result of two intertwined processaslyfithe shift from the old-fashioned “originaie-
maintain” to an “originate-to-distribute” (OTD) mrimediation model, which has increased banks'
credit potential through the transfer of loans aretlit risk to a larger group of investors. Secgndl
the increasing degree of involvement of non-bankricial intermediaries which, benefiting from a
loosening of the regulations, have been able tdeseha high degree of leverage on their
investments in the new financial instruments.

Financial innovation and the related securitizapoocess have weakened banks’ ability to manage
liquidity risk in times of financial stress. Finaak innovation has made banks and the other
financial intermediaries more reliant on the fuontng and stability of financial markets, so that
liquidity, market and credit risks have become ewsre correlated. Moreover, the originate-to-
distribute model, combined with the consolidatiord aiversification of financial intermediaries’
activities, has increased the interconnection dfedint intermediation levels, enhancing the
systemic and counterpart risks.

Regulation and supervision have proved inadequateope with this situation and must be
reconsidered at both the macro (scope and scate)raero (instruments) level, also bearing in
mind the strong links between banks' solvency anddity.

To focus on the main lessons to be drawn fromeleent crisis, we concentrate on the most critical
aspects of the present regulatory system and unteodhe main reasons for rethinking liquidity
regimes, in the light of the changes which havenailace in the main financial systems, and their
consequences in terms of increased vulnerabilitygtadity risk. The key question is: what went
wrong in the prevention of the liquidity crisis atfte reduction of the contagion effect, and what
lessons can the regulators draw from the unfoldirtpe financial crisis?

The paper is divided into four principal sectioii$ie first is devoted to defining and depicting
concepts of liquidity and their evolution, focusiog the different forms liquidity risks may take.
The second analyses the transformation in the ipahéinancial systems and the consequences of
these changes in terms of the growing complexitypmérators’ liquidity management and their
vulnerability to liquidity risks. The third sectiofocuses on the lessons for regulation and
supervision arising from the financial crisis as & liquidity risk is concerned. Finally, the main
conclusions of the paper are presented.



2. Definition and evolution of the concept of liquidity

The difficulties in defining liquidity are clearlgepicted by Crockett (2008): “Liquidity is easier t
recognize than to define”, reflecting the fact thiat the recent history of financial systems,
economic agents have used a large variety of finhmistruments and techniques to plan and
regulate their cash needs. The definition of ligyitdas therefore accompanied the evolution of the
concept of money, and has changed in responsee thindncial innovation process and, to a large
extent, to the modifications in the structure amactioning of the financial system.

Financial theory has illustrated that, given theeémiection of the capital markets, the transfer of
resources between economic agents and across ¢éiquéreas an adequate amount of risk-free
financial assets in the economy: stores of valueama of transferring purchasing power generally
accepted by operators. A State-provided finan@aktis able to acquire the monetary function of
unit of account and medium of exchange. i.e. a fofwutside liquidityrepresented by a liability of
the Central Bank, which has taken on the role ehitng money and regulating the amount in
circulation on the State’s behalf.

Financial theory also explains the role of bankdi@sdity providers: their function of granting
loans or holding primary debt securities issued dmpnomic agents with funding needs is
accompanied by the function of collecting resourtesn investors by issuing “indirect debt
securities”, which by reason of their maturity, idisility and other contractual characteristics ar
considered and generally accepted as a substitutartually all respects, for the legal tender
(monetary base). This has led to the definitioa abncept obanking liquidity which includes the
liabilities at sight of the banks and the liquidigyoduced by issuing lines of credit.

Banking liquidity riskis therefore associated both to banks’ abilityfuflfill their obligation to
depositors (borrowers) to transform their deposite legal money (to receive cash by drawing
down the credit lines), and their function of maining a balance between the ingoing and
outgoing cash flows deriving from the managemenpajments made using banking mohey
Means of payment are created and cash flows manageer the direction and control of the
Central Banks, which guarantee the availabilitgh&f monetary base needed to sustain the ordered
creation of banking money. The Central Banks alag p key role in the creation and strengthening
of the infrastructures needed to settle paymentsmihe financial system.

During the last few decades the rapid developmérih® financial markets, and especially the
growth in the role of secondary markets in se@sijthas triggered a broadening of the spectrum of
financial assets which can be included in the d&dim of liquidity. We are therefore witnessing the
adoption of a concept oharket liquidity,according to which the degree of liquidity is asseson

the basis of a number operating characteristicearoing securities markets (Bervas, 2006):

- the transaction costs as measured by the bidgmslad of securities’ trading;

- the market depth, i.e. the volume of transactitred may be immediately executed without
slippage of best limit prices;

- the market resilience, i.e. the speed with wigdhes revert to their equilibrium level followirey
random shock in the transaction flow.

The aforementioned characteristics of market lidquidre usually fulfilled by organized markets
whose functioning is based both on the tradingaojd-issue standardized financial assets, and on
the large-scale distribution to investors of higrality information on asset trading and the issuing

! For a recent review on banks’ role in providingding liquidity see Strahan (2008).



agent. Furthermore the organized markets dependhenrole of intermediaries in providing
liquidity and trading immediacy services.

The definition of market liquidity clearly underés the transformation that has taken place in
liquidity risk, which is increasingly linked to thfenctioning of the market and the ability to raise
the required monetary funds, either by sellingritial assets held in portfolio or by issuing new
financial instruments (or some mix of the two).

The changes in the cash flows associated to finhmgsets — and thus closely correlated with
variations in the credit risk — as well as the abdtty in the functioning of the market itself, rca
jeopardize the sale of financials asset at the @ggdevalue, and the possibility of refinancing the
portfolio of such assets on the markemnding liquidity risk At the same timdunding liquidityis
critical for the smooth functioning of asset tragliand it can become scarce at times of financial
distress, precisely when it is most needed, asdiah intermediaries hoard liquidity by cutting
credit lines and/or raising margin requirementprimtect themselves against counterparty risks. The
market liquidity riskis thus aggravated by the portfolio adjustmentsleanaecessary by operators’
balance sheet constraints, such as the mainteéacgiven level of leverage, or the restoration of
the margins required of the holders of financiade#s by financiers. Therefore the inefficient
provision of liquidity in financial markets “can gerate a cash-in-the market pricing effect...when
even the prices of safe assets can fall below theadamental value and lead to financial fragility”
(Allen and Carletti, 2008, p.11)

In the light of the definitions provided above, timportant role played by liquidity risk in the
development of the current financial crisis cantiaeed to the systematic underestimation of the
growing market liquidity risk by both market ageatsd the supervisory authorities. The rapid rate
of financial innovation, which has made it possilbie securitize financial assets which were
originally not tradable, such as bank loans, hdsofgerators’ expectations to cover liquidity needs
by creating new financial assets, or disposindheffinancial assets they hold. Asset transfergbilit
was considered as equivalent to the ability todraid asset, converting it into money, quickly and a
low cost with little impact on its price. In theenators’ view, liquidity was no longer limited toe
monetary base and sight deposits, but rather iedidlde financial market in its entirety. Therefore
the definition according to which “an asset offigsidity to the corporate world if it can be usasl

a cushion to address pressing needs” (Tirole, 200& proven by broader monetary/credit
aggregates and, according to some authors (AdndnShin, 2007), liquidity actually consists of
the total assets of financial intermediaries’ baéasheets.

3. Financial deepening and the increase in the liquidity risk
level of financial circuits

The emergence of liquidity risk in the ongoing fuc&l crisis is therefore the outcome of two

closely interconnected processes. The first is dheater “financial deepening” of the main

economic systems, where the volume of financiaétaseas grown not only at a faster rate than
economic activity, but also more rapidly than tiogiidity created by banks in the form of deposits.
Through the securitization of bank loans, financralovation has not only encouraged greater
indebtedness in the private sector, and the coesgqureation of financial assets, but has also
modified these assets’ composition through theeissfi negotiable securities on unregulated
markets, giving agents the perception of a higlegree of liquidity.



The second process was the growth of a paralleh@ial circuit, integrated with the banking cirguit
encouraged by a lower level of regulatory constsaand above all by lower capital requirements;
this alternative trading circuit not only increagbd volume of financial assets per unit of resesrc
transferred to the final sectors, but also madesyseem more vulnerable to financial shocks.

The starting point for our analysis is the evolntif overall financial aggregates and especially
their growth in relation to the trend in economativaty. Figure 1 plots the ratio between the total
financial assets of the domestic sectors (non-Gigrprivate sector, financial private sector and
public sector) and GDP for the euro &daK and the US. The indicator reveals an acceteran
financial aggregates compared to the trend in aoanactivity: the ratio for the period 1999-2007
increases from 6.7 to 9.1 times GDP in the Unite&teS, from 8.7 to 13.4 times in UK and from
5.4 to 8 times in the euro area. This growth becopagticularly striking from 2002 onwards in the
UK and, even to a less extent, in the euro areairatite US, after the crisis that hit the financial
markets at the start of the decade.

[Insert Figure 1 around here]

The acceleration in financial aggregates compar€dP reflects greater total indebtedness on the
part of private operators and especially the hoalsekector. This emerges from the analysis
presented in Figure 2, which shows the total cr@ddans and securities) provided to households
and non-financial enterprises, respectively, exggdsas a ratio of GDP. In the United States the
growing debt of private operators was due ovemthe household sector, whose debt as a ratio of
GDP increased since 1995 by about 34 percentagéspoéaching the figure of 98% in 2007. This
growth has been particularly striking since the efdhe Nineties, and it kept on growing even
during the financial crisis at the start of theganet decade. For non-financial firms, the rise in
indebtedness was less intense, reaching aboutrtémpage points (from 54% to 72% of GDP in
2007). In the UK the increasing leverage signifttaaffected both the households and the non-
financial enterprises sectors. At the end of theodethe debt of both sectors exceeded the GDP
(respectively 101% and 125% for households andfim@amcial companies). In the euro area, the
debt trend of the household sector was less dramaitih household loans rising to 60% of GDP
(55% for the main 4 countries) at the end of theoge from 47% in 1999 (46% in 1995 for the 4
euro countries), while the total value of the seéms issued and loans received by European non-
financial firms recorded a sharper increase indseyears, with a ratio rising from 64% in 1999 to
89% at the end of the period.

[Insert Figure 2 around here]

The higher ratio of financial assets to GDP andrét@&ed increased leverage of the main economic
systems were fuelled by a financial circuit in whithe banks and other financial intermediaries
accounted for a high and increasing proportiorheftbtal financial flows traded. This process was
particularly intense since the end of Ninetieshie European area, the total share of financia@tass
relating to the financial sectors increased by miti@n 5 percentage points during the period
considered: from 46.9% in 1999 to 52.3% in 2007(THY. This increase is due to a large extent to
the banks’ intermediation, and in a lesser, thostghsignificant, degree to the other categoriés o
financial intermediaries (from 12% at the starttloé period to 13.8% in 2007). There were no

2 As for euro area we consider the 15 countriestfierperiod 1999-2007 and the 4 most important eomntries —
Germany, France, Italy and Spain - for the peri®@5t2007.
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significant changes in the role played by instdndl investors (insurance firms, pension funds and
investment funds) during the period considered.

[Insert Table 1 around here]

The shift of financial flows towards the circuit ihancial intermediaries registered in the United
States and in the UK was equally intense and pdatily concentrated during the present decade. In
these countries the proportion of financial assatermediated by the financial sector rose
significantly: from 42.4% in 1999 to 48% in 2007 the US and from 55% to 66% for the UK. The
lion’s share of this shift can be traced to theegaty of “other financial intermediaries”: theirassk

of the total financial assets rose from 10.5% i894® 14.8% in 2007 for the US and from 5.7% to
11.8% for the UK. This confirms that the financtldepening of the Anglo-Saxon systems came
about also through the non-banking financial intdlrary circuit. The investment banks, hedge
funds, special investment vehicles (SIVs) and cdaedipecializing in the creation and management
of credit risk transfer instruments proved capatileseizing the growth opportunity offered by
financial innovation, by using a high and growirggcee of financial leverage.

Evidence of this process stems from the leveragbheofargest US investment banks — measured as
ratio between total assets and equity capital -€lwheached levels far higher than those recorded
by the main commercial banks, and grew rapidly f&002 (Tab. 2).

[Insert Table 2 around here]

The growth in the banking circuit and the otheregaties of financial intermediaries involved an
expansion in use of the bond market, and the isfuaegotiable instruments originating in
securitization operations.

Table 3 presents the ratio between debt securggsed by the main financial and non-financial
sectors as a percentage of GDP. In the period wuadesideration, while securities issued by non-
financial firms and the public sector remained tretdy stable, financial intermediaries showed an
increasing dependency on the bond market. Howéwvenoles of the banks and the other financial
intermediaries in the economic areas under coreiderare different.

[Insert Table 3 around here]

In the euro area, the banks themselves have imtdahegir recourse to the securities market: the
ratio between securities issued and GDP increagedbdut 10 percentage points during the period
(from 26% in 1999 to 36% at the end of the peried)ile in the United States and in the UK non-
bank financial intermediaries account for mostha increase in securities issues. The data starting
since 1995 allow assessment of the long-term s$twftards the increasing securitization of the
financial system and the central role played bgriial intermediaries as driver of this process.

This trend towards a closer symbiosis betweennmtediaries and market has been accentuated in
recent years, as a consequence of the new phdsmmtial innovation, with its explosion of risk
transfer instruments, which has accentuated theepsoof diversification of intermediaries. Banks



have been amongst the players that have diverdifield operations most energetically, but even
portfolio investors, such as insurance companiabs @ansion funds, and investment banks, have
diversified into areas that used to be the exctuslemain of credit originators, notably banks.
Likewise, there are few substantive differencesvben the activities of the proprietary desks of the
larger commercial and investment banks and thosaadler, independent institutional investors
such as hedge funds and private equity financiangyfit, 2004).

As a result of the increasing diversification ofsets, large financial groups adopted similar
business models, their activities became morergltged, and the values of assets more correlated,
with the effect that negative disclosure by onerafpe has contaminated others (contagion effect).
Therefore, the OTD model has certainly distributeéls more broadly across the financial system,
but it has simultaneously increased the homogeméifinancial portfolios, thus accentuating the
systemic component of financial risk (Wagner, 2007)

In their distribution of the loans they have orggied and securitized, the banks have made use of,
and helped to fuel, a financial asset trading difsased on SIVs specializing in the intermediation
of new financial instruments. In the USA, the prdjmm of securities issued by SIVs has risen to
39% of total issues. Moreover, asset backed comatguapers account for the majority of the
commercial papers issued (Fig. 3).

[Insert Figure 3 around here]

The innovation process went hand-in-hand with aicgdn in the relative weight of customers’
deposits, i.e. the bank funding component capablguaranteeing the highest degree of stability
and predictability in terms of liquidity. In the ed States, the deposits/securities ratio dectease
from 0.77 times in 1995 to 0.49 in 2007 (Tab. MeTdeposit disintermediation was particularly
intense and concentrated in the second half of tiesteonly in the period 1995-1999 the ratio
decreased by 20 percentage points (from 0.77 @©).0f6similar more recent trend can be found in
Europe, although the importance of deposits asceondrfunds was much higher; the ratio for the 4
main countries of euro area decreased from 3.498b 1o 2.30 at the end of the period. The
reduction can be traced to the growth in securisged both by bank and by non-bank financial
intermediaries. Also the UK banks registered a vetgnse deposit disintermediation with a ratio
which decreased from 6 to 4.2 times the valuesafad securities.

[Insert Table 4 around here]

The evolution of the financial picture outlined ab@mphasizes the systemic and multidimensional
risk implications of an intermediation model basedthe credit risk transfer. In particular the poor
liquidity of credit risk transfer instruments alomgth the growth of financial circuits based on an
higher leverage degree have accentuated the limkeba credit risk, market risk and liquidity risk.
The sequence of the events that brought to theprésancial crisis makes evident.

The OTD model has considerably expanded the csegliply, by transforming into securities the
loans granted to households, even those with |ldwesoy levels (subprime loans) and leveraged
loans sourced from corporate mergers and acquisitamd leveraged buyouts. The creation of more
complex, differentiated financial instruments watended to meet the demand for a broader range
of risk and return combinations, but this was ateékpense of the standardization and tradability of
financial assets. Thus the production of transieréibancial assets through securitization — in the
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form of credit risk transfer (CRT) instruments, Bus Asset Backed Securities, Collateralized Debt
Obligations, Collateralized Loan Obligations endhilee selling of bank loans, but did not ensure
the liquidity of secondary markets.

As defaults of subprime loans started to increagbeabeginning of 2007, investors began to pull
back from direct investment in CRT products, asl aelfrom the commercial paper market which
backed SIV and conduit activity. Spreads in secondearkets widened firstly for subprime related
products and subsequently across a range otherpZdilicts: the price plunge reflected discount
for uncertainty about future collateral performaacel market illiquidity (Bank of England, 2008).
The difficulties encountered by the SIVs and theeoffinancial intermediaries in refinancing their
loans through new commercial paper or bond isseab$ol a growth in the demands on the financial
lines used by the banks themselves as guarantbesadditional liquidity was required to provide
support to the SIVs and conduits they had sponsdme@nable drawing of the back-up credit
guaranteed to finance M&A operations and buy oaty] also to comply with the contractual
clauses incorporated in the securitization of ¢se(for example the credit rating downgrade clause
and call features). From the commercial paper ntarkee liquidity shortages spread to the
interbank market as banks tried to fund unexpeetatehoused exposures in the leveraged loan,
subprime RMBS and CDO markets. In this way a crexd#int turned into a liquidity event.

Simultaneously, the liquidity crisis affecting thearegulated structured securities markets was
rapidly transformed into a solvency crisis affegtithe banking system. The deleveraging of
portfolios triggered a downward spiral in the psicef market instruments which forced write-
downs of loans and securities portfolio, also duthe adoption of fair value accounting, increasing
banks’ degree of indebtedness and making the meextapitalize them more urgent. Banks’ higher
solvency risk, and the consequent greater countgrgak, thus led to the substantial paralysis of
the interbank market and financing on the bond etark

[Insert Figure 4 around here]

4. The lessons for financial regulation and supervision

The genesis and development of the current finhodis share some common features with other
financial crises, but are unique in several respeoty amongst these the liquidity shocks and
tensions deriving from the more complex liquiditgkrin today’s markets.

In a financial context characterized by a closewusebetween credit risk, market risk liquidity risk
and also counterparty risk, the current regulatomgl supervisory frameworks have proved to be
inadequate in the new financial environment inyfulhderstanding the degree of interdependency
of the risks affecting the various components afficial intermediation, and in monitoring the
financial situations and risk-taking behavioursrafividual financial intermediaries.

With regard to liquidity, the need for authoritimstake a system-wide view implies the ability to
give answers to the problems that have arisen fitmentransformation of the financial scenario
outlined in section 3. The main issues are relaidte following aspects, which will be analyzed in
detail in this section:

» the growing interconnections between credit risdl Aquidity risk against the background
of the Basel 2 regulatory framework, in which tldvency rules are international in scope
(although with various limitations), contrastingtlwithe national character of liquidity
regimes;



» the emergence of a market liquidity risk relatech&w financial products traded in OTC
markets;

» the redefinition of the role of monetary policy,daaf the lender of last resort function in
particular, consequent on the development of CRtymxets and the increase in the number
of categories of financial intermediaries involvadhe securitization process.

The nexus between solvency and liquidity: rethipBasel 2

Solvency and liquidity regulation has traditionatigen a key responsibility of bank regulators and
supervisors, undertaken to preserve the soundmeséireancial stability of individual banks and
reduce excessive exposure to macroeconomic shseakas to limit bail-out actions and massive
liquidity injections by Central banks.

Since the end of the Eighties, prudential reguhatid financial institutions has relied on capital
adequacy to cope with the financial risks confrogitbanks. An international capital adequacy
regime for credit risk (and thereafter market skl now operative risk) has been developed by the
Basel Committee on Banking Supervision within tterfework of Basel 1 and, in the last decade,
of Basel 2.

Liquidity risk has not been directly consideredtire Basel capital adequacy framework. This
approach reflects the idea that, in all eventstrang capital base should restrict the impact of
liquidity shocks. As is very well known, capitalexglacy may provide some reassurance to market
participants, but even well capitalized banks carefsevere liquidity problems in exceptionally
adverse conditions (Revell 1975). Therefore, ligyidequirements must be considered as a
complement of solvency ratios.

The transition from Basel 1 to Basel 2 was necgdsecause the growth of new financial players
and their contribution to the financial innovatiprocess, as described in the previous paragraph,
require a more comprehensive, homogeneous setled ta level the field of competition and
restrict regulatory arbitrage on risk capital. Ba&ehas introduced capital requirements for off-
balance sheet exposures (OBSES) in Pillar 1, wtillar 3 requires disclosure of the securitization
process.

It may be argued that if Basel 2 had already begsiace, especially in the USA, the crisis, even if
not avoided, could have been less severe. Howdverfinancial crisis revealed severe flaws in
Basel 2, at a stage when it has not yet been teély implemented, especially with regard to the
role of rating agencies in the delegated monitopngcess, the procyclical effect of the capital
ratios regime, some aspects of the securitizationgss and finally the perimeter for application of
the accord. The regulators are rethinking somecaspd Basel 2 in the light of the flaws which

have been emerged.

While on the one hand Basel 2 limits the expansibstructured credit products traded in OTC
markets, with the aim of reducing regulation-ciraemting behaviours linked to securitization
processes, on the other it provides only partiéhtems to the liquidity problems linked to the
development of the new financial products.

In fact Basel 2 introduces or reinforces a narrewos rules addressing some liquidity risk profiles
of financial intermediaries. One first aspect cansehe fact that Pillar 1 requires banks to mainta
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capital to support liquidity commitments to OBSkesgen if their duration is less than one year.
However these commitments are considered as sewmorsures with lower capital charges for

shorter maturities. In order to avoid regulatorgentives for the creation of OBSESs, banks should
be required to apply higher weightings to the litityi lines extended to securitization vehiclessthu

increasing the level of capital required (Vento,G&anga 2008).

The aim of Pillar 2 is to strengthen banks’ risknagement practices (Resti 2008). To this end,
financial intermediaries are required to estabbshinternal system (Internal Capital Adequacy
Assessment Process, ICAAP) to determine the tefaital they need to cope with the full range of
risks undertaken, among them liquidity risk, nohsidered in Pillar 1. Supervisory Authorities
have the task of assessing the degree to whichmaltéargets and processes incorporate the full
range of risks faced by the bank: the Supervisogyi®v and Evaluation Process (SREP).
Supervisory Authorities may require banks to inseethe regulatory capital determined in Pillar 1,
for two main purposes: to take into account risésincluded in Pillar 1, including liquidity risk,
and to cope with risks that have not been satwsfiigtmeasured. Nevertheless, these measures
feature a high degree of discretionality in theesujsory review process. The coordination of the
actions envisaged by Pillar 2, through internatiignaccepted guidelines on both supervisory
activities and liquidity risk management practicgspuld be a considerable step forward.

The purpose of Pillar 3 is to complement the mimmaapital requirements (Pillar 1) and the
supervisory review process (Pillar 2) with markescgpline. To this end a set of disclosure
requirements are developed to allow market paditip to assess risk exposures, risk assessment
processes, and therefore the capital adequacyridisbdhe securitization process is amongst the
areas subject to compulsory disclosure: the imtanit to introduce improvements in response to
the information shortfalls which emerged during thresis. However, no specific provisions are
made for liquidity risk profiles.

Fundamentally, Basel 2 acts on innovation procegsdsvo main ways: in the first Pillar, by
reducing regulatory arbitrages and strengtheningtalaadequacy in response to risk transfer
processes, and in Pillar 3 by requiring the pubigclosure of these processes. Apart from the
necessary adjustments and improvements, liquidikyis only dealt with in relation to the capital
requirements linked to banks’ liquidity commitmeatsd the supervisory review process in Pillar 2,
in an approach which is still based on discretigraation by the individual supervisors.

Liquidity risk: beyond Basel 2

The fact remains that Basel 2 is not a regulatosyrument capable of overcoming the problem of
liquidity risk, except indirectly to the extent tha& deals with the relative risk profiles of risk
transfer processes. The crucial problem lies indifierent liquidity regimes which, unlike the
regulatory frameworks for capital adequacy, haveetiged along national lines with different
guantitative and qualitative rules and levels stltisure. These elements are related to and affecte
by the national regulatory context, such as insulyeregulations, national deposit insurance
schemes, and the monetary policies implementeceblya banks.

A recent survey by the Basel Committee on Bankinge®vision (2008a) on the state of liquidity
regimes reports that, in spite of common genemuidity supervision objectives, there are
differences in the national approaches due tomiffiemixes of quantitative and qualitative rules.

In some countries, the authorities’ emphasis isenwor traditional quantitative approaches, with the
definition of specific rules and the setting ofuidity buffers that banks are required to hold. Ban
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are obliged to maintain specific minimum liquidggrameters, and to meet targets such as limits on
maturity mismatches or reliance on a particularding source, liquidity ratios, cash capital
positions and long-term funding ratios.

Nevertheless, the increasing awareness that ibfeexjuantitative rules could be ineffective in a
financial situation of stress has recently led smupervisory authorities to turn to qualitative
approaches, based on reviewing and strengthenimggsbanternal risk management systems
(Panetta and Porretta, 2008; Tarantola, 2008). ttiie approach, banks are required to develop
and document internal systems for the managementyat, monitoring and reporting of liquidity
positions, identifying specific measurements ofuildity risks, to be periodically validated by
supervisors. Increasing importance is given tossttests and contingency funding plans used to
deal with stress scenarios, with indication of nggmaent responsibilities, procedures and the
potential sources of liquidity adopted.

In some countries, a two-tier system emerges difierelt rules are set for large and small banks,
with a more sophisticated, flexible approach setlie former, and more prescriptive, standardized
rules for smaller banks. Usually, the intensitysofervision tends to increase for larger, more
systemically important financial intermediaries, proportion to the assumed increase in risk. In
some countries, bigger banks are required to holdrger buffer of liquid assets compared to
smaller banks.

In recent years, larger banks have increased tlee afb scenario analysis and stress tests in
evaluating risks and have developed contingencydifign plans. The development of these
methodologies is still at an early stage and they but to be heterogeneous and often based on a
judgmental approach. With specific regard to ligiyidisk, it emerges that stress tests carried out
before the crisis failed to identify potential weakses and vulnerability in banks’ liquidity
positions (Rosemberg, 2008). The main problem wasthese tests omitted critical linkages, such
as those between credit risk, market risk and didyirisk. Moreover the tests mainly focused on
idiosyncratic or firm-specific shocks (Basel Contest on Banking Supervision, 2008a and
European Central Bank, 2008b). The main lessonh#& stress testing must focus on the
combination of idiosyncratic and market-wide shgéksorder to pick up the implications of wider
market disruptions. The task for supervisory autiesris to promote more standardized, rigorous,
comprehensive stress testing.

Contingency funding plans are set up to outlinatstries to be followed by banks in the event of
stress scenarios. During the crisis they appeardzk tinsufficiently robust, with the inclusion of
liquidity sources that proved to be unavailablaisituation of generalized stress and central bank
refinancing, without considering the reputatiorkrasising for banks utilizing this source. On this
point, the crisis revealed that there is still agima” attached to central bank standing facilities
fearing that depositors’ confidence could be damdagpanks may be reluctant to request central
bank facilities, thus worsening interbank markehditons and increasing the risk of turning a
liquidity crisis into a solvency one (InternatiomMdbnetary Fund, 2008a).

In all the regimes surveyed, the supervisory atiiiesrrequire banks to report information on their

liquidity positions. Nevertheless, public discloswf banks’ liquidity positions has also emerged as
a key aspect of the financial crisis: usually pabtlisclosure is not defined by regulatory

requirements, and is limited to the disclosure meguby accounting rules and the rules applicable
to public traded companies.

The fragmented nature of the national liquidityinegs has made the international system more
fragile and more vulnerable to systemic shocks. dimhorities need on the one hand to create a
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shared framework of liquidity rules and on the otteecoordinate supervisory practices, with more
decisive action by supervisors on the structurind @alidation of the liquidity risk management
techniques adopted by banks, with particular refezeto systems of stress tests and contingency
plans.

Another area for intervention is coordination amfoimation-sharing between the supervisory
authorities, aspects of particular importance wigard to the liquidity risk management practices
of large financial groups operating across jurigdits, sectors and subsidiaries.

A survey by the Basel Committee on Banking Sup@&mis- The Joint Forum (2006) reports that
for these intermediaries, regulations may havergyact on the definition of liquidity management
risk strategies. The risk of contagion within a kiag group leads national authorities to require
separate pools of liquidity for each individual igntand restrict intra-group exposures. The
regulatory constraints limit banks’ ability to ceadize liquidity risk management and their options
for dealing with crisis situations, generating ¢éages in transferring funds and securities across
borders and currencies, especially on a same-day.ba

Market liquidity risk

The evolution of US and European financial systeumtined in chapter 3 stresses the importance
for regulators of the increasing market liquiditgkr related to the large spectrum of financial
instruments originated by the securitization atgiwf banks and other financial intermediaries. As
mentioned before, one important implication of fin@l innovation is that the smooth functioning
of the financial system is more and more dependernhe assumption that the financial instruments
held in portfolio could be traded (and new secesitcould be issued) even under stressed market
conditions.

The problem of the liquidity of financial instruntensuch as CDOs and RMBSs has been
aggravated by the fact that those instruments raged in over-the-counter markets and not in
organized exchanges. The importance of OTC marketthese kinds of instruments has mainly
arisen from banks’ double role as the securitiegjilmators and as trading counterparties in OTC
markets, allowing them to earn fees less likelgrganized exchanges.

Evidence is given by Cecchetti (2007) that in therg of a liquidity crisis, exchange—based trading
works more smoothly than OTC markets; moreoverididy crises in OTC markets are more
systematic in their effects. He cites the markdtfferent reactions to news concerning solvency
difficulties of financial intermediaries, as proof this hypothesis. A genuine financial crisis was
triggered in 1998 by LTCM, which had its exposuomaentrated in swap contracts traded on the
OTC market. On the other hand, in 2006 the failofeAmaranth Advisors, a hedge fund
specializing in energy futures, provoked a “yawn”.

Organized exchanges require participants to holdyims& in order to maintain positions; moreover
an equivalent of capital requirement is set for-bank participants, while the provision of a
clearing house reduces the counterparty risk. Qzgdn markets tend towards a greater
standardization of financial contracts, and thattk€nhanced transparency they also create the
conditions in which contracts will be more negokgain case of distress.

Monetary and regulatory authorities are showingagneterest in market liquidity and the working

of OTC markets. There may be a need for the sthemgtg of regulation, intended to structure
financial markets in a way that minimizes systensk. The introduction of organized exchanges,
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with standardized financial contracts, for speciiicds of financial instruments may be envisaged
(Eichengreen, 2008). In fact, in the present crigie presence of a clearing house could have
reduced the counterparty risk, thus encouragingrtting of credit risk transfer instruments.

Scale and scope of the Lender of Last Resort fumcti

When financial instruments are no longer backedidpyidity and there is an increasing funding

liquidity risk, the role of lender of last resotiLR) played by Central Banks becomes crucial. Since
the beginning of the crisis, Central Banks haveeaggdly rapidly intervened, on the one hand by
increasing the range of assets which can be caesides collateral for loans granted, and on the
other by extending the types and amounts of thesliof financing of last resort available. The

extraordinary intervention has been intended t@stghe financial institutions in distress both by

offsetting the liquidity shortfall on the financiatarkets and by smoothing liquidity conditions in

the interbank markets, thus avoiding even morersedisruptions of these markets.

With regard to liquidity support, the lesson frone trecent turbulence makes it necessary to focus
on two main issues: collaterals, with respect t® lbhoadening of the variety and extension of
operations’ maturity, and the widening of the ran§eounterparties (Goodhart, 2008).

Regarding the first point, it emerged that the @dnBanks best able to cope with market
turbulences were those using a wider definitiora@feptable collaterals. The issue is how far the
range of eligible assets should be widened to delumnovative, less traditional instruments. To
this end Bagehot'’s principle (1873) is even moreaayol must be borne in minidnd freely but at a
high rate against good collaterals

Once the actual emergency is over, a delicate balamust be achieved between the widening of
the range of eligible assets and their quality lleVae issue of the quality of eligible assetsfis 0
importance in protecting the lenders, central baffkken credit and counterparty risks. Financial
innovation, and in particular the spread of CRTirumeents, makes it necessary to set a wider
perimeter for the types of financial assets elmgiblk collateral for lending of last resort. The
monetary policy authorities should adopt eligililitiles capable of providing incentives for banks
to engage in less risky speculative lending agtiand to hold “high quality” paper as collaterat fo
credit and liquidity risk (International Monetaryiid, 2008a).

As regards the range of counterparties, in ordguerantee financial stability, during the finamcia
crisis Central Banks intervened to meet the ligyidieeds of non-bank financial institutions with
no direct access to standing facilities, which ame cases were even unregulated. The scale and
scope of the LLR function must be evaluated in thew context of increasing business
diversification of financial intermediaries. As ntemed before, in the last few years new non-bank
players have entered the credit markets, not ownlgistributing but also by originating structured
credit products, thus contributing to the secuaiian of bank loans and the consequent substitution
of bank deposits with tradable securities. Thiscpss enlarged the pool of financial intermediaries
that transform financial asset maturities and #ivaultaneously face different kinds of risk: credit
market and liquidity risk. From the point of viewthe monetary policy authorities and their aim of
guaranteeing the orderly, efficient transformatafrrisks and due dates, this implies a necessary
broadening of the pool of counterparties with as¢ed_LR.

The recent experience of the massive, crucialvetgron of the monetary authorities in support of

the liquidity needs of banks and investment bardsep the big question of the optimal design of
regulation with respect to two important levels.eTfirst relates to the need to achieve more
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uniform rules across categories of financial intedmaries: in particular, the way in which the
recent crisis developed points to the need to thegparallel financial system which has grown up
during the last few years back into the fold of ties governing financial intermediaries with
monetary functions, with regard to regulation andtool.

The second begs the question of the closer nexuwsebe monetary policy, the role of LLR, and

supervision with regard to financial stability (Bwr2006). Central Banks bear the overall
responsibility for the stability of financial systs, with possible major implications for monetary
policy. The current crisis may encourage the reiciemation of the idea that monetary policy has to
stand aside as financial imbalances accumulate,oamhd act after the crash has occurred, by
injecting liquidity into the system (Draghi, 2008The monetary authorities could use the
instruments at their disposal to restrict the buidof financial imbalances: lean against the wind.

5. Conclusions

The main lesson of the current financial crisishiat liquidity risk is once again a central topic f
the stability of the financial system, due to thansformations in the functioning of financial
systems which have taken place during the lastyfeavs. Financial innovation has allowed credit
risk to be transferred to final investors by meahshe financial market. As a consequence, the
links between credit, market and liquidity risksvbébecome tighter, while the effects of a crisis
originating in any point of the financial systemvaabecome systemic. Therefore both financial
intermediaries - in their risk management modedsé regulators — in the structure of their controls
and supervisory measures — must rethink the coioneogtween solvency and liquidity. On the one
hand, sound liquidity risk management helps to cedine likelihood of insolvency problems. On
the other hand, especially under severe marketitons] the ability of a bank to obtain liquidity
may depend on its capital adequacy.

The international framework on capital adequacy banfurther improved with regard to the
securitization process and some liquidity profildgjt it cannot solve the problem of the
fragmentation of liquidity regimes. Level-playiniglti and competition issues support the case for
the harmonization, or at least coordination, ofiaratl regulations and supervisory practices, and
for the promotion of sound, internationally consigtliquidity management practices, especially for
large banks and financial conglomerates. To thtg ene critical aspect deals with the development
of robust stress testing and effective contingeénoging plans more integrated and focused on the
combination of idiosyncratic and market-wide shocks

At the macro level, the need emerges for regulatoeasures to increase the transparency and
liquidity of the markets on which credit risk tréasinstruments are negotiated, to guarantee more
orderly conditions for the portfolio adjustments infermediaries suffering liquidity stress. The
authorities should show at least as much attemtionarkets’ liquidity as they do to the functioning
of payment systems. In other words, there shoulanbexpansion of liquidity control, involving the
functioning, and thus the efficiency, not only dletmonetary market but also of the financial
market.

The monetary authorities’ intervention has focuseda widening of collaterals, an extension of

maturities and an expansion in the number of copatges. On this point, several issues emerge:
on the one hand, the possible transfer of creshktto Central Banks due to the enlargement of the
range of eligible assets, and on the other hardsd¢hle and scope of their function as LLR, and the
boundaries with regard to the institutions subjeatgulation.
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The characteristics of the recent financial crigigh the emergence of a systemic liquidity risk,
give grounds for the idea that “... in a globaliseari with growing interdependencies, the general
field of visionmust be broader than in the past” (European CeBénak, 2008a, p.19) and requires

a wider rethink of the design of regulation andesujsion at the national and international level,
with regard to the architecture of supervisory atitles, their fragmentation in some contexts, and
also the boundaries of their jurisdiction. One @bli@lement stems from the ever-increasing
integration of banks and markets, and the consequguiications for systemic risk, since it is

becoming more and more difficult to isolate bankngks from capital market risks (Boot and

Thakor, 2008). In a growing number of cases, thglitations for bank safety of a crisis in the

capital market are justifying bail-outs even ofnsured participants, including investment banks
and capital market investors.

The excessive fragmentation of responsibilitieg, different degree of control, or lack of it, for
intermediaries in the mortgage business, undera&go for investment banks, and the
development of nearly unregulated institutions ¢eeflinds) were at the root of the crisis in the US.

As far as the European Union is concerned, thetioreaf cross-border and cross-sector financial
groups, the growing integration of the financialrkeds (especially in the euro area), and the
broader trend to globalization, are all factors deding a thorough reconsideration of the
architecture of controls. While on the one handaneewitnessing pan-European financial regulation,
dictated by the EU Directives on banking-financsdirance, on the other the approaches, practices
and supervisory structures continue to be diffenerthe various member states, with considerable
fragmentation (European Central Bank, 2006). In ¢vwent of a crisis, the problem arises of
adequacy of information sharing and cooperationvéeh the various supervisors, the European
Central Bank and the national Central Banks. Eyreater problems arise from the management of
crises affecting cross-border intermediaries.

When events started to snowball in autumn 2008 atltborities found themselves forced to deal

with the shortcomings of the existing regulatomyusture, and responsibilities were assigned on the
basis of the specific crisis in hand, under a vi@gncoordination mechanism (Ecofin, 2008): the

ECB handled the liquidity crisis, while the natibisapervisory authorities intervened in cases of
imminent insolvency, with Government rescue meastuwaded from the public purse. Due to the

fragmentation of the supervisory authorities, ie ttase of cross-border groups the problems of
stability and bail-outs were managed by the autiesriof the various States, on the principle of

cross-border sharing of the costs of the crisis thedre-nationalization of groups on the verge of
insolvency (Fortis and Dexia). As things now stathe, Colleges of Supervisors (CoS) introduced
within the third level of the Lamfalussy procedumeorder to facilitate the coordination between

national supervisors do not have power to manageebcue of cross-border groups.

Apart from the strengthening of the third level coittees, and thus of the CEBS, the proposals for
amendment of the CRD also include the suggestiaintiie creation of CoS for cross-border groups
should be made compulsory. Furthermore, the ligpidsk management of cross-border groups
should be discussed and coordinated within CoSs hght be a first step towards Europe-wide
supervisory structures, at least with regard tesitmorder groups.
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Figure 1 - Total financial assets/GDP — Excludiesf of the world
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Figure 2 — Credit to private sector (loans plusisiéies as a percentage of GDP)

100%

90% -

80% -

70% 1

60%

50%

T

40%

1995

1996 1
1997 4
1998 4
1999 1
2000 -
2001 +
2002 -
2003 -
2004
2005 -
2006 -
2007 -

——Household US —&-Household € ——Business US —O—Business €

Sources - For US: Flow of Funds Accounts of thetéthiStates, Board of Governors of the Federal Resgystem,
Washington D.C. 20551. For Euro Area: QuarterlycdEAirea Accounts

20



Table 1 — Total financial assets by financial sexc{éo)

Total financial assets financial sector/ Total financial assets MFIs/ Total financial assets Other FI/ Total financial assets 11/
Total financial assets Total financial assets Total financial assets Total financial assets
us Euro 4 UK us Euro 4 UK us Euro 4 count UK us Euro 4 UK
area count area count area area count
1995 42.2 46.9 55.9 11.7 36.2 32.1 9.6 1.2 6.1 20.8 9.5 17.7
1996 42.2 47.1 56.9 11.1 355 31.6 9.7 1.3 7.2 21.4 10.2 18.2
1997 42.4 47.2 57.4 10.6 34.5 31.9 9.7 1.5 7.2 22.2 11.2 18.3
1998 42.8 47.2 56.8 10.2 335 31.8 10.2 1.7 6.0 225 12.0 19.1
1999 42.4 46.9 47.1 55.1 9.4 26.7 32.4 28.9 10.5 12.0 1.9 5.7 225 8.2 12.9 20.5
2000 43.3 46.9 46.9 56.5 9.9 26.6 32.3 31.0 11.6 12.1 2.0 6.9 21.9 8.1 12.6 18.7
2001 44.9 48.0 47.5 58.9 10.4 27.8 32.6 33.3 13.0 12.1 2.1 8.7 215 8.1 12.8 16.9
2002 46.3 48.6 48.7 60.2 11.4 28.8 33.9 35.9 14.2 115 2.1 9.0 20.8 8.3 12.6 15.3
2003 46.5 48.7 48.7 61.5 10.9 28.2 33.0 36.5 13.9 12.0 2.5 9.5 21.7 8.5 13.2 155
2004 46.6 49.3 49.0 62.8 11.0 28.3 32.9 37.4 13.8 12.3 2.5 10.0 21.9 8.8 13.6 15.5
2005 46.9 50.6 49.6 64.1 11.0 28.6 33.0 37.5 14.0 13.2 2.9 11.0 21.8 8.8 13.7 15.5
2006 47.3 51.1 49.9 65.3 10.8 28.8 33.1 38.7 14.4 13.6 2.9 11.0 22.2 8.7 13.8 15.6
2007 48.0 52.3 51.1 66.0 10.9 30.1 34.6 39.0 14.8 13.8 3.3 11.8 22.3 8.4 13.3 15.1

Sources - For US: Flow of Funds Accounts of thetéthiStates, Board of Governors of the Federal Resgystem, Washington D.C. 20551. For Euro Areaaruly Euro
Area Accounts

Table 2 — Degree of financial leverage for the ainyUS banks (Ratio between total assets and ecajyitiyal)

Investment banks Commercial banks

Goldman Morgan Merrill Lehman | JP Morgan . Wells

Sachs Star?ley Lynch Brothers Chasge Citigroup BOA Fargo

1999 24.7 21.6 30.6 19.0 13.7 14.2 9.9
2000 17.2 22.1 22.8 28.9 16.9 13.6 135 10.3
2001 17.1 23.3 21.0 29.3 16.9 12.9 12.8 11.3
2002 18.7 24.2 18.7 29.1 17.9 12.7 13.1 115
2003 18.7 24.2 16.6 23.7 16.7 12.9 15.3 11.3
2004 21.2 26.5 20.0 23.9 11.0 13.6 111 11.3
2005 25.2 30.8 19.1 24.4 11.2 13.3 12.7 11.8
2006 23.4 31.7 21.6 26.2 11.7 15.7 10.8 10.5
2007 26.2 28.9 31.9 30.7 12.7 19.3 11.7 12.1

Sources — Annual reports and SEC filings
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Table 3 — Securities issued as a percentage of (GD)P

Non-financial Business MFIs Other FI GOVT
us Euro 4 UK us Euro 4 UK us Euro 4 UK us Euro 4 UK
area count area count area count area count
1995 20.5 5.9 13.6 9.2 37.8 31.1 53.7 1.0 7.9 63.2 53.9 39.8
1996 21.0 5.9 13.3 9.4 40.0 33.7 56.6 1.2 9.7 61.4 58.2 39.2
1997 22.0 5.7 14.3 10.2 41.1 36.5 58.9 1.3 10.3 58.7 58.4 40.9
1998 23.7 5.7 16.3 11.1 445 35.5 65.5 1.3 11.4 55.9 60.6 41.7
1999 25.1 5.9 6.0 19.7 12.2 25.9 44.8 39.1 71.7 7.3 1.7 14.4 52.4 57.7 56.2 37.2
2000 25.8 6.6 6.4 23.3 12.5 26.3 46.6 42.7 75.4 8.1 2.1 16.6 46.6 56.7 54.1 34.7
2001 27.3 7.9 7.8 23.2 12.1 27.0 48.0 44.3 82.6 8.9 2.7 18.6 46.1 56.4 54.3 30.9
2002 27.1 7.8 7.8 24.5 12.9 26.9 48.3 44.2 87.4 9.7 35 19.5 48.5 57.9 56.7 31.0
2003 26.9 8.3 8.5 24.7 13.3 26.9 51.1 44.0 91.7 10.5 4.9 23.1 51.0 58.7 58.9 31.3
2004 26.0 8.3 8.5 24.3 13.3 28.5 52.7 44.4 92.1 11.4 6.1 29.2 51.9 60.6 59.7 32.9
2005 24.8 8.3 8.5 27.3 13.9 31.1 55.7 48.2 94.9 13.1 8.7 36.3 52.6 61.4 60.7 35.5
2006 25.2 8.1 8.5 29.0 14.8 33.3 57.6 51.7 101.0 15.8 10.9 42.4 52.1 58.0 57.5 36.0
2007 26.4 8.2 8.6 27.8 15.6 35.6 60.9 53.7 105.2 19.2 13.1 49.5 52.8 55.5 55.3 37.0

Sources - For US: Flow of Funds Accounts of thet&thiStates, Board of Governors of the Federal Resystem, Washington D.C. 20551. For Euro Arear@uly Euro
Area Accounts
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Figure 3 — ABS Securities and ABS commercial papéhne US
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Table 4 — Deposits MFIs/Securities issued by fimarsectors

us Euro area 4 count UK
1995 0.77 341 6.00
1996 0.73 3.24 5.27
1997 0.70 3.14 5.39
1998 0.63 2.92 5.39
1999 0.57 3.54 2.99 4.56
2000 0.55 3.47 2.81 4.59
2001 0.54 3.37 2.66 451
2002 0.52 3.26 2.65 4.48
2003 0.51 3.22 2.52 4.65
2004 0.52 3.12 2.45 452
2005 0.52 3.09 2.39 4.44
2006 0.49 2.92 2.36 4.36
2007 0.49 2.80 2.33 4.15

Sources - For US: Flow of Funds Accounts of thetéthiStates, Board of Governors of the Federal Resgystem,
Washington D.C. 20551. For Euro Area: QuarterlycEAirea Accounts
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Figure 4 — Risk spiral: credit, market and liquydiisk
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