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Introduction

In the field of payments, financial globalisatioashmanifested itself in a number of ways, suchlaesemergence of
cross-border payment systems and offshore systaomsasing demand for multicurrency services; statdishment of
cross-system links; multiple system membershipsrgmarge international firms; and a trend towantkerinational

consolidation of infrastructures.

Financial globalisation has also increased the dexity of the financial sector, creating a growimgmber of
interdependencies between systems. More and metttensent flows, operational processes and riskagament
procedures of one system, institution or marketrelaed to those of others. While interdependencén improve the
safety and efficiency of payment and settlement@sees, they may also serve as channels for spgeapierational or
financial disruptions.

In order to improve the understanding of the inadiens of these evolutions for financial stabilithe Banque de
France and the European Central Bank jointly ogghia conference ofiquidity in interdependent transfer
systems’; which was held in Paris on 9-10 June 2008. Th&erence brought together 115 participants — ckntra
bankers, academics, industry participants and puhlthority representatives — in the Galerie Daéthe Banque de
France premises in Paris. The conference was oggnéértrude Tumpel-Gugerell, member of the Executive Board
of the European Central Bank, and closedégn-Pierre Landauy, Deputy Governor of the Banque de France.

These conference proceedings are meant to protgledader with an insight into the papers preseatatl the
discussions that followed. The issues tackled ectinference seem indeed to have even gainedevareale in today’s
context.

ty in interdependent

ems

Gertrude Tumpel-Gugerell opening the conference ithe Galerie Dorée of the
Banqgue de France premises in Paris
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Summary of the main messages

Introduction

Liquidity is usually defined as the ability of anéincial
institution to fund increases in assets and meet
obligations as they come due. Structural developsnen
in the financial industry have led in the past geiara
clear trend towards a shortening of the time hariad
liquidity management. This is reflected in the
following statement by a practitioner: “my shontrteis
intraday, my medium term is overnight and my long
term is one week”, as quoted byrédéric Hervo
(session 1). A second observable trend in the Giahn
industry has been the growing importance of
interdependencies as a consequence of financial
globalisation. The settlement flows, operational
processes and risk management policies of a given
market infrastructure or participant have become
increasingly dependent on those of their countéigsar
across the globe. As pointed out®grtrude Tumpel-
Gugerell (opening remarks), this evolution challenges
the existing political and financial structures the
domestic level. Adequate new structures that atieén
with an increasingly globalised financial sectowvda
not yet been established at the supranational.|d@¥e
June 2008 conference on “liquidity in interdeperiden
transfer systems” focuses on these two trends,
assessing the central issues from several different
perspectives.

As a key lesson, the conference demonstrated hkeat t
role of infrastructures has to be analysed as qfatie
financial sector as a whole and that a narrow famus
individual infrastructures alone will not sufficd.o
understand and assess trends in liquidity managemen
it is necessary to take into account the linkages a
interdependencies between the actions, policies and
strategies of the different actors in the finansiattor,
namely banks, infrastructures, central banks, etgts

and governments. This chapter summarises the main
messages of the conference, reviewing first the odl

the different actors, then discussing the occuseard
resolution of liquidity crises. Subsequently, some
conclusions are drawn based on the recent
developments that have taken place since the
conference in June 2008.

The role of banks

Banks are a natural starting point for discussing
liquidity risk and liquidity management as they are
both providers and consumers of liquidity. A bank’s
liquidity management policy depends on many factors
As participants in a payment system, banks seek to
manage and predict payment flows in a way thatello
them to minimise the costs associated with liquidit
normal circumstances. Using a game theoretical
framework,Morten Bech (session 2) shows how this
can sometimes lead to a socially inefficient situat
where each bank sends its payments late while gopin
that its counterparties will pay early. Such incezg to
delay payments can be significantly stronger in
extraordinary situations, for example when a system
participant is affected by an operational outage ian
unable to submit any new paymenDuarda
Merrouche andJochen Schanz(session 4) provide a
theoretical investigation of this phenomenon arst te
their model against empirical data collected in (A

the UK large-value payment system. Various measures
can be put in place to improve the coordination
between participants. In this regaRhilip Haene and
Martina Glaser (session 4) recall that in the Swiss
large-value payment system SIC a progressive fee
structure has been introduced to set incentives for
participants to submit and settle their paymentlyea

As banks tend to participate in more than one ayste
they can also act as a channel of contagion between
systems. These ‘“institution-based interdependehcies
have been described in the recent report of the
Committee on Payment and Settlement System’s
working group on system interdependencies, as
recalled byDenis Beau(session 5) who chaired the
working group. He highlights in particular the
significant overlap in the participant base of detize
systems, leading to strong interdependencies of
liquidity flows across systems. This phenomenon is
investigated further bfpavid Mills andSamia Husain
(session 4) who model the interaction between k rea
time gross settlement (RTGS) system and a seuritie
settlement system (SSS) sharing the same parttsipan
and assessed the consequences of a disruptiorein on
system. Large globally active financial institutiothat
participate in or provide services to many transfer
systems in several countries may also allow paknti

Banque de France/European Central Be@kbnference on “Liquidity in interdependent transigstems” 9



disruptions to spread across currency zones. This
phenomenon is illustrated by the joint workFgbien
Renault, Walter Beyeler, Kimmo Soraméaki, Morten
Bech and Robert Glass (session 4) who model the
propagation of a liquidity crisis from one RTGS tgyn

to another in a different currency zone throughdbal
participation of a few global banks. To mitigatedk
risks, Denis Beau(session 5) suggests that the globally
active banks should put in place robust intraday
liquidity management procedureMarshall Milsap
(session 5) welcomes the CPSS efforts on reducing
risks in payment and settlement systems. He previde
the audience with some insights into how the risks
related to interdependencies and global linkages ar
dealt with at JPMorgan Chase, and identifies
difficulties that large players of systemic relegan
sometimes face in conciliating both the sharehslder
perspective and the long-term interest of the dloba
industry.

The role of infrastructures

In the last decade, the diffusion of new risk
management practices, such as the real-time gross
settlement of payments in large-value payment syste
or the delivery-versus-payment settlement in séesri
settlement systems, has drastically reduced thed v
credit risk in transfer systems. However, as hgjtikd

by Frédéric Hervo (session 1), these new risk
management practices have also led to an increased
demand for intraday liquidity. In his presentati@irk
Schrade (session 1) mentions two solutions to resolve
this issue and save on liquidity usage. A firstutioh is

to implement offsetting mechanisms in transfer
systems. Due to its advanced liquidity-saving fesgu
the Hong Kong RTGS system is able to exhibit zorati
of 10 to 1 between its turnover and its consumptibn
intraday credit, as pointed out Bgmond Lee(session

1). A second solution lies in the consolidation of
accounts in order to avoid liquidity being dividedo
multiple liquidity pots. TARGET2, the new pan-
European RTGS system, for example, relies on both
approaches, offering the participants a high lesfel
liquidity efficiency.

Daniela Russo(session 6) regrets the still insufficient
level of integration between the different markefs
the euro area and emphasizes the need for Eurdge to
able to rely on efficient platforms that would Hdeato
compete at a global level. Large steps have bdemta
by the Eurosystem, first with the move to TARGET2
and then with the launch of the TARGET2-Securities
project for which market participants have exprdsse
their support. Further integration could be achikire
the field of clearing through two possible optiotise

consolidation of infrastructures or their
interoperability. According tionstantinos Tomaras
(session 6), public authorities, such as the Ewope
Commission, remain neutral concerning the option to
be chosen, as long as it creates an environmernhédor
development of an integrated market. However, there
was a consensus among the speakers, notshin
Pochet Diana Chan and Daniela Russo(session 6),
that interoperability has not yielded the resultgdd

for in Europe, in particular in the form of “comjiate
links” promoted by the Code of Conduct for Clearing
and Settlement in contrast to the already implestént
“cooperative links”. According toAlain Pochet
(session 6), integration through interoperabilibyads
higher levels of costs and risks than what could be
achieved through consolidation. In this regdbiana
Chan (session 6) expresses some concerns about the
complexity of managing the mutual exposures of
interoperating central counterparties (CCPs).

Exposures arising from inter-CCP links are one
example of what the CPSS report on the
interdependencies of payment and settlement systems
has identified as the “system-based” interdeperidenc
Other examples are the impact of delivery-versus-
payment (DVP) and payment-versus-payment (PVP)
mechanisms, or the sharing of operational facdlitie
between different systems. In this contéx¢nis Beau
(session 5) calls on system operators to reviewisike
that their systems bear from and pose to othetiesti
as a result of interdependencies. Earard Hartsink
(session 5) the responsibility for managing these
interdependencies lies both with the public and the
private sector and good cooperation between inglustr
participants and public authorities should be prtato

In addition to market infrastructures, some service
providers such as SWIFT can also play a significant
role as a channel of interdependencies since many
payment and securities systems across the glolge rel
on SWIFT for their operation. F@enis Beau(session

5), it is therefore important that these criticehdce
providers have risk management tools in place dhait
proportionate to the risks involvedAlain Raes
(session 5) explains how SWIFT addresses thess, risk
whilst being very aware of its importance for thebal
financial system.

The role of central banks

As payment and settlement systems are essential for
financial markets and the economy as a whole, akntr
banks have a strong interest in their safe andieffi
functioning. Depending on the respective legal
framework, central banks may pursue this intergst b
taking up different roles in transfer systems: tinegy
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be involved as operator, overseer, liquidity previd
catalyst or participant.

The central bank’'s framework for monetary policy
implementation, and especially its policy regardihg
establishment and the remuneration of obligatory
reserves, has a significant impact on the amount of
liquidity available to banks for making transacsoin
transfer systems. The way central banks provide
intraday credit to commercial banks — either atcaost
and fully collateralised or for a fee without reqmg
collateral — also has a strong influence on payraedt
settlement systems, as discussed Ndgrten Bech
(session 2).

When intraday liquidity is provided against collate

the collateral acceptance framework of the celaak

is particularly important since the wider the spect

of collateral accepted, the more banks can obtain
intraday credit. As a response to the 2007-08 ntarke
turmoil, several central banks have enlarged thgea

of accepted assets to assets issued in foreigarmies.
Taking a game theoretical approadhark Manning

and Matthew Willison (session 2) explore the
consequences of central banks’ policy in this matte
and point out that any reduction in liquidity risk
achieved through a broadening of the accepted
collateral will generally be higher when centrahka
coordinate their policies allowing for a symmetric
cross-border use of collateral.

The collateral acceptance policy of the centralkban
might also have an impact on the collateralised
interbank lending (repo) market. As shown bsns
Tapking andChristian Ewerhart (session 2), it seems
that commercial banks lend to each other agaimst th
highest quality assets, typically sovereign bonas)e
they borrow from the central bank against lower
quality assets. When central banks broaden theerahg
accepted assets, they therefore allow for the highe
quality assets to be used on the interbank mafketre

is a tendency towards an increased demand foresbcur
lending in the euro area, as noted lbghn Burke
(session 2), and the industry is longing for an
environment where securities can move more freely
across borderdaniela Russo(session 2) stresses the
need for cost-efficient and robust solutions tolfor

the cross-border mobilisation of collateral, and
expresses the determination of the Eurosystem t@emo
forward on this issue, notably through the CCBM# an
TARGET2-Securities projects. In the meantime, steps
towards harmonising the operational procedures and
opening hours of the different central securities
depositories (CSDs) in Europe could be taken

immediately, as mentioned phn Trundle (session
2).

Cooperation between central banks is relevant niyt o
with regard to liquidity provision and the convenge

of operational frameworks, but also concerning the
oversight of infrastructures. Cooperation among
overseers provides the basis for assessing thectropa
interdependencies and for ensuring that in thegdesi
infrastructures, the externalities involved are
sufficiently taken into account. Moreover, coopienat
with banking supervisors provides overseers with
information on the solvency of the banks that
participate in the systems. For the central bah&tdre
entrusted with both the oversight and the banking
supervision function, the proximity between these t
functions proved very valuable during the receigisr
according to Franco Passacantando (high-level
panel). Indeed, such proximity allows for a rapid
exchange of information between the two functiomd a
might also help in resolving potential policy cactf,

for example when the banking supervisor would
recommend an individual institution to be as pruden
possible while an overseer would be concerned that
this would result in decreased market liquidity.

The role of regulators and governments

Governments and regulators are responsible for
providing the financial sector with a sound legatia
regulatory framework. The various laws and
regulations governing financial activites are
interlinked and policy initiatives targeted at caspect

of the financial sector may have consequencesfafso
other parts. Regulation of banks or exchanges has a
impact on payment and settlement systems. For
example, the move from Basel | to Basel Il resufted
banks in higher capital requirements for unsecured
lending, as recalled b@odfried de Vidts (session 2),
leading to an increased usage of collateraliseditgn

in the interbank market and thus to new market seed
in terms of collateral management.

In the European contextlain Pochet (session 6)
stresses the importance of the Markets in Financial
Instruments Directive (MiFID) which has triggerduet
beginning of European consolidation on the trading
side. On the post-trading side, Europe has relied o
self-regulation based on the Code of Conduct by the
industry. However, as noted Bydith Hardt (session

6), several remaining legal and regulatory obstaate

still slowing down the process of European finahcia
integration in this field. For example, the abseotan
agreement among regulators in Europe on whether or
not a CCP would need to have a banking status

Banque de France/European Central Be@kbnference on “Liquidity in interdependent transigstems” 11



illustrates the limits that a self-regulation apgub
faces.

Similarly, at a global level fiscal and regulatory
barriers often prevent global banking institutidram
managing their collateral and liquidity on a woride
scale. Some of these challenges will have to be
addressed to allow for the development of efficient
cross-border infrastructures.

Liquidity crises

Claudio Borio (high-level panel) defines a liquidity
crisis as a sudden and possibly prolonged evaporati
of both market and funding liquidity with potential
serious consequences for the stability of the firan
system and of the real economy. He identifies two
idiosyncratic elements that all liquidity crisesash
First, at the core of the dynamics of a liquiditisis is

a mutually reinforcing feedback between market
liquidity, funding liquidity and credit risk. Secdn
liquidity crises are best seen as the endogenaustre
of the build-up in aggressive risk taking over a
prolonged period characterised by an ‘“artificial
liquidity”.

Having well-designed market infrastructures in plée

an important contributing factor in withstanding a
liquidity crisis. Central banks have a large
responsibility in this regard. As concerns the soby

of several institutions, central bank money becothes
key asset that allows for the safe settlement bf al
transactions.Claudio Borio (high-level panel) notes
that badly designed payment and settlement systems
exacerbate liquidity crises once they have matsed)

by amplifying concerns about counterparty risk agd
creating uncertainty about cash flows, for example
when the settlement of an unprotected net payment
system has to be unwound. In line with this asseagm
Godfried de Vidts (session 2) believes that the recent
market turmoil has brought arguments in favour of
central bank initiatives in the area of transfesteyns
and that market players are now willing to pay mare
order to be able to settle their transactions intred
bank money. Efficient optimisation mechanisms can
also help systems to operate when liquidity iscEaas
pointed out byDirk Schrade and Esmond Lee
(session 1). Despite the fact that transfer systesne
withstood the test of the current crisis, further
improvements could still be made in some regards.
James McAndrews (high-level panel) suggests, for
example, working on the reduction of the delay
between the trading time and the settlement time of
Eurodollar trades in New York as a way to decrehse
uncertainty in troubled times.

Once a crisis has materialised, central banks eaat r

in a variety of ways. For exampléames McAndrews
(high-level panel) stresses the importance of the
foreign exchange swaps that were conducted between
the Federal Reserve System, the European Central
Bank and the Swiss National Bank. These swaps
proved useful in addressing the lack of integration
between the Eurodollar market in London and the
Eurodollar market and the Fed funds market in New
York. Another reaction from the central banks hasrb

to start accepting assets issued in foreign culsras
collateral. Only accepting domestic collateral @rmal
times and accepting assets issued in foreign atigen

in times of crisis can actually make sense from the
central bank’s point of view. Indeed, as shown by
Mark Manning and Matthew Willison (session 2),
when central banks accept cross-border collaterigl o

in times of crisis, there is a reduced incentive tfee
commercial banks to economise on collateral in r@arm
times, even if the central bank’s policy is
communicated ex ante. Whether different facilities
should be put in place for routine and emergency
situations respectively is a question raisedDayiela
Russo (session 2) when discussing the acceptance of
cross-border collateralJohn Trundle (session 2)
would favour a single facility for routine and
emergency situations since in times of crisis it is
preferable to rely on facilities that the indusisywery

well acquainted with.

From a more macroeconomic perspective, liquidity
crises do not only threaten the smooth functiorahg
transfer systems, but they also put the real ecgnom
under pressure by forcing some agents to procetd wi
a socially costly liquidation of their productivessets.
Such liguidation can in part be avoided if the caint
bank accepts to lend against the illiquid assets, i
accordance with the Bagehot rule according to which
central banks should “lend freely at a high rataiast
good collateral”. According t@&erhard llling andJin

Cao (session 3), however, the Bagehot rule could fail
to address the moral hazard issue and lead some
“naughty” banks to over-invest in highly profitaldbeit
potentially illiquid assets with the expectatioratthe
central bank will intervene in their favour in caskea
liquidity shortage. This would tend to suggest that
central banks should commit themselves to targeting
liquidity provision only to prudent banks. F@taudio
Borio (high-level panel), the moral hazard issue turns
the central bank framework for liquidity provisidmto

a “double-edged sword”. Indeed, the liquidity piaed
during the crisis acts as a buffer. At the samee i
also acts as an accelerator because the ex ante
knowledge of the central bank intervention may telu
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greater risk taking among industry participants — a
problem thatEnisse Kharroubi and Edouard Vidon
(session 3) also discuss within their model on the
interbank liquidity market. In this contex€harles
Kahn (high-level panel) stresses that central banks,
and public authorities more generally, will inebita
need to maintain a certain degree of flexibilityeg

the exceptional nature of crises.

Besides the problem of moral haza8tephan Sauer
(session 3) points out the inflationary risk of tentral
bank intervention — even though the central bardghini
be able to sterilise its intervention in some
circumstances. Fodean-Pierre Landau (high-level
panel), it is of particular importance that the \ps@mn

of liquidity in times of crisis should not be miken for

a change of monetary policy in the eyes of the ipubl
In the short term, monetary policy can be clearly
separated from the provision of emergency liquidity

Conclusions

The conference succeeded in bringing together
research papers and policy discussions. It shohad t
research can provide useful insights for policy-mgk
and raised expectations of seeing further progmess
the research field. The conference presentatioms an
discussions identified key policy issues. Thesdifigs

will be useful to stakeholders and policy-makers in
their efforts to further improve the resilience thie
market infrastructures at a global level.

While it is too early to draw definitive lessonsiin the
ongoing financial crisis, it seems that the deveiepts
that have occurred since June 2008 have confirtmed t

relevance of many of the issues discussed at the

conference. In particular, the failure of Lehman
Brothers in September 2008 illustrates that thewaef

of a large global bank has become a relevant sicenar
which industry participants, market infrastructyres
central banks and other public authorities neethdo
prepared for. Given the web of interdependencias th
characterise the world market infrastructures today
managing the departure of a globally active bank
requires (i) well-functioning information-sharing
mechanisms among overseers and with supervisrs, (i
transparency and consistency in the application of
default rules and notification procedures and (iii)
knowledge of the precise interdependencies cauged b
multiple system membership of critical participants

All in all, however, market infrastructures have fao
successfully withstood the test of the crisis. Aligh
well-functioning infrastructures alone cannot prgve
the occurrence of a liquidity crisis, they can asta

stability anchor in times of crisis. Badly designed
payment and settlement systems, on the other hand,
will exacerbate crises once they have materialised.
Central banks and public authorities have showir the
will to further strengthen the infrastructures: wheave
encouraged the use of payment and settlement system
and supported the establishment of new systems when
there is no adequate infrastructure solution ygiate.

In Europe, for example, the Governing Council of th
ECB expressed in December 2008 the need for 4t leas
one European CCP for credit derivatives that, giten
potential systemic importance and in order for the
Eurosystem to be able to ensure the smooth furintion

of that CCP, should be located within the euro .area
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Key data

Payments processed by selected interbank funds tran

(annual totals)

sfer systems in 2007

Systemically important payment systems

Value of transactions

Number of transactions

in CPSS countries (USD billions) (millions)
Canada LVTS 42,928 5.30
European Union EURO1 79,714 54.35
European Union TARGET 913,935 98.91
Belgium ELLIPS 36,453 2.04
France TBF 198,527 4.88
Germany RTGH 317,934 47.50
Italy BI-REL 57,635 11.50
Netherlands TOP 53,434 7.26
France PNS 22,258 6.43
Hong Kong SAR HKD CHATS 27,785 5.50
Hong Kong SAR USD CHATS 2,127 2.12
Hong Kong SAR EUR CHATS 413 0.040
Japan BOJ-NET FTS 250,381 6.76
Japan Zengin System 22,313 1,353.3
Japan FXYCS 47,826 7.75
Singapore MEPS 10,135 3.42
Sweden K-RIX 18 1.95
Switzerland SIC 43,574 356.8
United Kingdom CHAPS Sterling 135,836 35.58
United States CHIPS 485,624 87.30
United States Fedwire 670,665 134.7

Source: BIS (statistics on payment and settlement systems in selected countries).

Transactions processed by selected central securiti

(annual totals)

es depositories in 2007

Systems Value of transactions Number of transactions
(USD billions) (millions)
Canada CDSs 57,298 138.6
Belgium NBB SSS 9,021 0.302
Belgium Euroclear Belgium 1,245 1.352
Belgium Euroclear Bank 390,645 40.7
France Euroclear France 178,708 325
Germany Clearstream Bankin 79,402 67.2
Frankfurt
Italy Monte Titoli 95,002 30.3
Netherlands Euroclear Netherlandg na 4.65
Hong Kong SAR CCASS 6,515 16.74
Hong Kong SAR CMU 2 39.1
Japan BOJ 188,615 4.28
Japan JASDEC 11,892 65.4
Singapore CDP 189 270.9
Sweden VPC 19.12 28.1
Switzerland SECOM 11,384 47.4
United Kingdom CREST 223,567 66.3
United States NBES 435,578 24.2
United States DTC 210,000 324.9
Source: BIS (statistics on payment and settlement systems in selected countries). *2006 figures
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Critical participants and interdependencies in the CPSS payment systems

The table below, extracted from the CPSS reporsystem interdependencies, presents the concentratio
ratio (i.e. the cumulated turnover share in vakmns of the five biggest participants in the sy3tetime
foreign participation ratio (i.e. the cumulatedniowver share in value terms of all foreign-baseditirtgons),

as well as the cumulated turnover share of a sefeof global market participants.

Concentration Foreign Selected large
(Top 5) participation banks?
Systemically important payment systems
in CPSS countries % % %
December December
2006 2007 2007

Canada LVTS 77 9 87
European Union EUROL1 45 na na
European Union TARGET 22 16 na
Belgium ELLIPS 91 na na
France TBE 61 8 67
Germany RTGR'3 T2-Bbk 51 38 56
Italy BI-REL® 51 27 46
Netherlands TOP 72 6 69
France PNS 78 7 72
Hong Kong SAR HKD CHATS 51 54 61
Hong Kong SAR USD CHATS 56 49 50
Hong Kong SAR EUR CHATS 97 27 52
Japan BOJ-NET FTS 37 18 47
Japan Zengin System 64 2 na
Japan FXYCS 75 35 na
Singapore MEPS+ 52 55 54
Sweden RIX 86 12 57
Switzerland SIC 70 20 60
United Kingdom CHAPS Sterling 76 17 64
United States CHIPS 63 37 64
United States Fedwire Funds 54 26 54

Notes: All TARGET and EUROL figures are for Decemd@06. BOJ-NET FTS, Zengin System and FXYCS cotragon figures are
for December 2007. HKD CHATS, USD CHATS and EUR CFAconcentration figures are for December 2007. BHEReplaced
MEPS in December 2006. RIX was previously namedIX-R

Source: BIS, “The interdependencies of payment and settlement systems”, CPSS, June 2008.

1 Foreign participants include all branches, subsis and affiliates of an organisation whose bgiHevel entity is foreign-based. In general,
figures for foreign participants in TARGET and é@mponents exclude other euro area organisations.

2 Those banks contacted in the preparation ofr¢ipiert.

3 TARGET2 was launched on 19 November 2007 andshesessively replaced the decentralised techniadbpns operating under the name
TARGET. According to the Eurosystem’s “country wiwd approach, the respective central banks andomaltibanking communities
changed over to TARGET2 over a range of dates. TBRGIs a single technical platform; however, frofegal point of view, each national
central bank (NCB) participating in it remains thgerator of its own RTGS system.
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Opening remarks by Gertrude Tumpel-Gugerell
(ECB, Executive Board member)

1. Introduction

Ladies and gentlemen,

| am very pleased to welcome you to this conference
and | am grateful that | can do so also in the naife
the Banque de France.

Last week we celebrated the 10th anniversary of the
ECB and the Eurosystem. Building on the expertise
and reputation of the national central banks ofeth®
area, the ECB has developed well and we are very
proud that the Eurosystem as a team has delivenatl w
we were supposed to: we have achieved our main
objective of price stability in the euro area anthere
closely linked to this conference — the smooth
operation of payment systems.

Given the fast pace of financial markets todayftéro

feel that the ECB has been around for ages. When |
look around this beautiful Galerie Dorée, however,
feel that the ECB is still a very young institutioiVhat

| find reassuring is the fact that the euro repnesa
tangible, perhaps the most tangible, realisation of
something that is even older than our conference
venue: the idea of Europe. Please allow me to quote
Jean Monnet: “Lorsqu’une idée correspond a la
nécessité de I'époque, elle cesse d'appartenir aux
hommes qui I'ont inventée et elle est plus forte qu
ceux qui en ont la charge.” [When an idea meets the
needs of the time, it ceases to belong to its oreand
becomes more powerful than those responsible.for it

The well-being of Europe is closely linked to its
economic prosperity. Economic well-being, in turn,
depends crucially on a functioning financial systém
would like to take the opportunity of opening this
conference to reflect on the more long-term treimds
the financial sector with a special focus on liduyidn

the context of market infrastructures. | will deriv
challenges from these trends that | think are
particularly relevant for transfer systems. Finallwill

point out where | see the necessary and adequate
responses of the private and public sector to these
challenges, in particular the Eurosystem’s contidwu

to an efficient and safe infrastructure.

2. Different perspectives of liquidity

Let me begin with a short reflection on liquidity.we
lived in a world with perfect and complete markass
envisaged by Arrow and Debreu, liquidity problems
would not exist. Everybody would be able to make

fully contingent arrangements to insure against
unanticipated short-term needs for funds. Well, the
recent financial turmoil has painfully reminded that
financial markets do not match the theoretical lidea
world of the “Arrow-Debreu” model.

What do we then mean when we speak of liquidity? In
general, we can distinguish between at least tiypees
of liquidity*:

= First, monetary or macroeconomic liquidity
refers to a generally accepted medium of
exchange. Such liquidity comprises central
bank money and more broadly defined
monetary aggregates.

= Second, market liquidity means the ability to
trade an asset quickly and at low costs with
little impact on its price

= A third concept is funding liquidity, which
means the ease with which firms, households
or banks can meet their respective payment
obligations with internal or external funds as
they fall due.

All these concepts are — of course — closely
interrelated. Deviations from expected developmants
any of these areas can cause severe disruptiorssisTh
the essence of liquidity risk. In the context afnsfer
systems, which are the focus of my speech today,
liquidity risk is defined as the risk that a couptty

or a participant in a payment or settlement sysigin
not settle an obligation at its full value when dueor
example, the operational failure of a major insitit

in a real-time gross settlement (RTGS) system gem t

it into a “liquidity sink”. This would have a negpet
external effect on the liquidity positions of othmnks.

4 See also Roger Ferguson, Philipp Hartmann, FabietRaand
Richard Portes (2007), “International Financial bigy”, Ninth
Geneva Report on the World Economy, pp. 9-10.

> For a more detailed discussion of market liquidawd its
relationship with monetary liquidity, see the bolnterstanding
financial market liquidity” in the ECB Financial &fility Review,
June 2007.

6 See the glossary on the ECB’s website (http://wwineuropa.eu).
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Liquidity risks could thus turn into a systemic kris
when disruptions spread across the financial sy$tem

Overall, liquidity risk is a crucial feature of the
financial sector in general and market infrastreestin
particular. This is ably illustrated by an interegt
special issue of the Banque de France’s Financial
Stability Report that focuses on liquidty.

3. Trends in the financial sector

Let me take a step back now and look at some long-
term trends in the financial sector that have had a

impact on liquidity management and market

infrastructures.

First, the financial sector has experienced a treloes
amount of technological and financial innovatioRer
example, real-time gross settlement systems with
electronic book-entries have become state-of-the-ar
Such RTGS systems reduce credit risk exposure in
settlement, whilst increasing the demand for irdsad
liquidity and collateral. Financial innovation hatso
triggered a significant rise in the number of datives
and the associated trading volume, not least om-ove
the-counter derivatives markets.

Second, financial globalisation has become evident
the amount of cross-border financial flows and sros
border banking, but it goes much further. The iasesl
global integration has strengthened the natural
tendency towards concentrated provision  of
infrastructural services, a tendency that is furthe
accentuated in the context of the European single
market.

This third trend of increased concentration hasheen
limited to market infrastructures themselves. The
emergence of key global players in banking has also
led to increased internalisation of payment flows i
correspondent banks. Correspondent banks perform
payment and custody services for other banks and ha
in some cases reached a similar size to some aation
payment systems. Thus, correspondent banking begins
to blur the distinction between intermediaries and
infrastructure providers. Speaking of concentratibn
would also like to mention networks of interopegabl
systems. They can be seen as intermediate steps
towards concentration or as alternatives.

" For example, Mark Flannery suggests in “Financiaise&s,
Payment System Problems and Discount Window Leridifayrnal
of Money, Credit and Banking, 28(4), 2006, pp. &4 that
payment systems can serve as a contagion meché&oisnfunding
liquidity to the interbank (market) liquidity.

8 The report is available at
france.fr/gb/publications/rsf/rsf_022008.htm.

http://www.banque-

% These trends are discussed at more length in erguson et al.
(op. cit.).

All these developments have contributed to lower
financing costs, new investment and business
opportunities, and general welfare gains for dikens.

At the same time, these trends have increased the
relevance of market infrastructures and pose
considerable challenges for liquidity managers and
central bankers, at all their time horizons.

| want to stress here that market infrastructurageh
shown a considerable degree of resilience and
functioned well during the recent months. This is a
great achievement that should not be taken fortgdan
However, some of the trends that | have mentioned
have also played a prominent role during the recent
financial turmoil. Thus, there is no reason to be
complacent.

4. Challenges resulting from these trends

| see three challenges, especially from the petsjgec
of market infrastructures, resulting from thesendie
These are: growing interdependencies; the potential
emergence of a global monopoly; and the need for
well-functioning financial and political structurasthe
supranational level.

Let me first focus on increased interdependencies
created by financial globalisation in conjunctiofithw
the other trends that | have just mentioned. The
significant benefits of financial globalisation cenat

the cost of a more complex global financial system.
Previously, settlement flows, operational processebs
risk management procedures could be considered
largely from a national or even more a system-,
institution- or market-specific perspective. Tod#ye
various transfer systems, financial institutionsd an
markets have become highly interdependent. This can
be positive when the associated network effects
improve the safety and efficiency of payment and
settlement processes. However, it can also be imegat
when it allows an easier and quicker transmissibn o
shocks and financial disruptions, sometimes inrew|
complex ways. The financial turmoil has once again
highlighted how negative developments in one market
segment can abruptly spill over to other, seemingly
unrelated, segments of the financial sector andsacr
borders. One cause of the severity of the turbeleésc
that financial institutions had not sufficientlyréseen
that liquidity can dry up in certain markets very
quickly. Negative effects can be exacerbated ifkban
do not have access to sufficient collateral. The
interdependencies of payment and settlement systems
are very well described by a recently released
Committee on Payment and Settlement Systems
(CPSS) report that | will refer to again when dissing

the appropriate responsés.

10 cpss report on “The interdependencies of paymahsatilement
systems”, Bank for International Settlements, Bahate 2008.
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A second challenge arises from the potential
emergence of a global monopoly. Economies of scale
and network effects are prominent in fixed-cost-
dominated infrastructure services. This has givse r
to the rather utopian idea of a single integratedtket
infrastructure covering the whole world as the end-
game of the process of financial globalisation and
concentration. At the same time, a global monopoly
might lead to a single point of failure and other
economic costs associated with monopolies (such as
the abuse of market power and a lack of innovation)
However, it is not obvious that the alternative ao
monopoly — that is, networks of interoperable syste

— is superior. For example, are a small number of
interoperable systems really less risky than alsing
system?

A third challenge that | would like to highlightday
concerns the difficulties in establishing a well-
functioning financial and political structure ateth
supranational level. This challenge reflects theegal
change in perspective on the financial sector. Gy
periods, mature and often efficient financial staues
had emerged on a national level, protected by a to
large extent appropriate — regulation, supervisiod
oversight. National financial communities had
developed a certain degree of trust, transparendy a
cooperation. Today, the perspective has changed fro
the national to the international level. However w
frequently face a geographical and legal separation
between the entities in charge of the oversighthef
system, relevant banking supervisors and the entity
providing liquidity to the system. An important tigi
that the financial turmoil has demonstrated is that
national degrees of trust, transparency and cotipera
have not yet been replicated on an internatiorabal
level. This includes the existence of appropriate
supervisory structures.

Overall, we face the challenge to create the same
seamlessly functioning financial system and market
infrastructures on a supranational level that weeha
already today at national levels.

5. Adequate responses to these challenges

It is very important to find adequate responsethése
challenges. This duty — for the sake of economic
prosperity — falls to all of us, the private secagrwell

as public authorities.

Let me begin with some responsibilities of the atés
sector because, | believe, we should rely on market
solutions as much as possible. Financial market
participants need to take into account the incikase
interdependencies. As clearly described in the CPSS
report, they need to adopt a holistic approachigk r
management, in particular as banks have increasingl
relied on wholesale and secured funding. And they
need to focus on liquidity and operational riskave

the impression that the private sector is awaréhisf
challenge and is preparing the necessary respasse,

evident from the initiatives of the Institute of
International  Finance, for example. Various
committees, both at the international and the Etélle
are assisting the private sector in its work. Naws
necessary to not lose momentum and to implement the
proposed holistic approach to risk management. This
means that systems and institutions need to look
beyond their own operations and direct exposures to
understand the broad range of disruptions that tmigh
affect them. This is most important for infrasturet
and service providers as well as for financial
institutions that have a critical role in the glbba
infrastructure.

The trend towards concentration represents thensleco
more long-term challenge that | have mentioned. |
think that it makes a lot of sense to complemest th
European Monetary Union with harmonised and
efficient market infrastructures in certain areas.
However, | do not expect the utopian idea of alsing
globally integrated infrastructure to become rgalit
Technological and financial innovation providesitsn

to concentration. New ideas, the exploitation ofkea
niches and regulatory changes that promote
competition will allow platforms to continue to hav
competitive advantages in some specialised are&s. |
crucial that these platforms will be transparenbyvjgle
open access to potential wusers and enable
interoperability with other platforms in order teap
the full benefits of financial globalisation. Buts a
interoperability requires competitors to cooperaten
aware that achieving sustainable and efficienttanig

is not always easy.

Finally, let me mention one particular point. As
recently recommended by the Financial Stability
Forumt, market participants should make further
efforts to ensure that the settlement, legal and
operational infrastructure underlying over-the-dmun
derivatives markets is sound. | know that also the
CPSS closely monitors developments in this area.

Let me now turn to the responsibilities of public
authorities. Just like the market, they need te tiako
account the increased interdependencies, condentrat
and required international perspective. Being areén
banker, | think it is my task to focus on the vaso
roles of a central bank as a liquidity providemvise
provider, catalyst and overseer.

The relevance of collateral for liquidity issues lmeen
clearly recognised by central banks. During the fgs
years, central banks have — especially in the gbuate
the CPSS and other Basel committees — focusedyjoint
their attention on the use of collateral in finahci
transactions, including the cross-border use of
collateral** Cooperation in this respect is very useful

1 “Report of the Financial Stability Forum on Enhawgc
Market and Institutional Resilience”, April 2008.

12 cpss report on “Cross-border collateral arrangesigBank for
International Settlements, Basel, January 2006.
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and, especially for emergency situations, | wohidk
that central banks — by enabling the cross-borderaf
collateral — could make a positive contribution to
financial stability.

As a service provider, the Eurosystem has
demonstrated with the successful launch of theelarg
value payment system TARGET?2 that it can deliver
state-of-the-art infrastructure. TARGET?2 is thegagt
RTGS (real-time gross settlement) system and settle
more than 350,000 transactions worth around €2.5
trillion every day. We in the Eurosystem have also
worked a lot together with market participants oo t
other building blocks of a single European market
infrastructure: TARGETZ2-Securities (T2S), a single
settlement platform for securities, and CCBM2, a
harmonised solution for collateral management withi
the Eurosystem. In today's world, the availabilaf
collateral has become the binding constraint for
intraday liquidity management. Hence, it is extrgme
important to be able to move collateral quickly and
safely across financial systems, borders and ccigsn
TARGET?2, T2S and CCBM2 are three complementary
and mutually beneficial services of the Eurosysfem
this purpose. In a recent ECB survey, banks have
reported minimum annual savings of €53 million in
liquidity and collateral management from T2S alone.
Based on the figures from market participants,virgy
conservatively estimated benefits of T2S for direct
users of T2S are at least €145 million per yeatha
baseline scenario. For the European economy as a
whole, we can anticipate dynamic benefits from T2S
exceeding one billion euro per yearin addition,
TARGET?2 and T2S make use of counterparty risk-free
central bank money for settlement, a feature tlzet h
become even more beneficial in light of the finahci
turmoil.

The Eurosystem has acted as a catalyst for another
building block for an integrated European market
infrastructure, the Single Euro Payments Area (SEPA
The same holds true for the interoperability ofsérg
systems. As specialised infrastructures are likely
remain, the relevance of interoperability between
different systems stays at the top of the agenda.

Oversight is the third role of central banks in et
and settlement systems. In general, market
infrastructures have performed well during the
financial turmoil, owing largely to effective capgc
planning by service providers enabling them to hand
recent peaks in volatility and trading. Overseergehto
continue to monitor the safety and efficiency of
individual payment and settlement “critical”
infrastructure, as well as the safety of the finainc
system as a whole.

13 The ECB'’s “T2S Economic Impact Assessment” is latée
athttp://www.ech.europa.eu/paym/t2s/pdf/eco_impadd528
3.pdf.

To achieve this, the increased interdependencéresgu
an international perspective to oversight. Overseer
need to cooperate and to show a certain degree of
convergence in order to avoid regulatory arbitragd

a “race to the bottom” of regulatory standardshihk

that we have some scope for improvement on this
dimension.

Increased interdependence also calls for a second
dimension of cooperation, namely between oversifht
market infrastructures and banking supervision. For
example, correspondent banks appear to provide
substantial non-collateralised intraday creditstieir
clients. Traditional capital requirements, howewo,

not focus on the intraday liquidity aspects and on
possible exposures during the day. Hence, it isiaku

to ensure an adequate surveillance of these intrada
risk exposures and the evolution of liquidity and
collateral management at both system level and bank
level. Recent work at the Bank for International
Settlements and within the Eurosystem demonstrates
that public authorities have recognised this netess
and started to address it.

The ECB is strongly supportive of the various
initiatives at the EU and global level and will
contribute to the pertinent work. | firmly believbat
the international cooperation among public autresit
will continue to foster financial integration,
development and stability.

6. Conclusion

Let me now briefly conclude. The financial turmbds
once again demonstrated that liquidity should net b
taken for granted. | have highlighted a number ofen
long-term financial sector trends that have had an

impact on liquidity management and market
infrastructures. Altogether, they result in new
challenges from increased interdependencies,

consolidation and the required international pectpe

on seamlessly functioning financial markets. The
private sector and public authorities, both in rthoain
responsibilities and in joint efforts, need to é¢oué to
address these challenges.

We have made considerable progress in our
understanding of the relevant issues and the nagess
policy conclusions, as evident from the various
initiatives that | mentioned. Financial market
infrastructure is in evolution; its improvement r&ns

an ongoing challenge. This conference hosts a numbe
of papers and panel sessions that serve as further
examples of how we are improving our understanding
of liquidity and interdependent transfer systemaini
looking forward to interesting insights and stimirg
discussions that will no doubt be inspired by the
outstanding surroundings here in the Galerie Dorée.
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Session 1.
Liquidity risk and liquidity management in global
transfer systems

Introduction by Yvon Lucas, Banque de Innovations in wholesale payment systems
France by Dirk Schrade, Deutsche Bundesbank
The first session of the conference was chaired\mn Dirk Schrade’s presentation was divided into three

Lucas, Head of the Banque de France’s Payment Sections: a short reminder of the current business

Systems and Market Infrastructures Department, and developments in large-value payment systems (LV;PSs)

Chairman of the CPSS Working Group on Standards. @ more analytical insight into the developing tremd
LVPSs; and a concluding section on the resulting

He introduced the presentations that were to bengiy challenges for central banks and the achievemeints o

three oversight policy-makers from the Banque de central banks’ policies regarding LVPSs.

France Frédéric Hervo), the Deutsche Bundesbank

(D|rk Schrade)' and the Hong Kong Monetary The current evolution of LVPS aCtiVity shows a
Authority (Esmond Les. continuous growth, especially between 2001 and 2007

Among the remarkable events during that period, one

These presentations developed and illustratedstheei ~ should note the start-up of CLS in 2002. This FX
of intraday liquidity management, i.e. the obligatito settlement system has shown a large increase in
settle payments and securities transactions dutfieg volumes and values processed. When considering the
day in global transfer systems. The intraday flows seven largest LVPSs, the daily average value of
processed within Systems |arge|y exceed the enﬂ}yf- transactions ranged from a few hundreds of milliohs
balances recorded by the systems’ participantshem t ~ €uro to €1,200 billion in 2001, depending on the
accounts held with central banks. Against that Systems. In 2007, these amounts ranged from less th
background,Yvon Lucas recalled that payment and €300 million up to about €3,700 billion.

settlement systems have significantly evolved dutie

last decade: large-value systems have frequently In addition, new RTGS systems were built during tha
evolved from a net deferred settlement model toward ~ Period, e.g. in the South African region, twelve

real-time gross settlement (RTGS) model. countries out of fourteen developed an RTGS system.
The last remarkable trend is the consolidation gsec
That evolution followed the Lamfalussy report onss- among existing LVPSs/RTGS systems: in the EU, the

border netting arrangements, published in 1990, and twenty-two RTGS systems as at 2002 had become three
was triggered by the need to reduce settlementimisk by 2008. This is not only relevant as an outcom&of
both payment and settlement systems and to ensureintegration, but is a global trend towards more
intraday finality, which is a key asset in a wovithere efficiency, as shown by the example of Japan.

links between financial intermediaries and systéage

expanded considerably. This evolution has had fectef ~ The developing trends in LVPSs concern five catiegor

on demand for intraday liquidity and on the capaoit of risks, which have evolved as follows:

infrastructures to supply and save intraday ligyidihe

equilibrium between demand for and supply of indnad * Regardingcredit risk, the issue of safe RTGS
liquidity has to be permanently ensured, including processing and settlement in central bank
times of stressYvon Lucas concluded that central money has become more common. A more
banks, as systems overseers, and banking supervisor recent phenomenon is the pre-funding of
attach the greatest importance to the ability o#ficial settlement of payment systems in other ones in
intermediaries to manage prudently their intraday order to limit or exclude credit risk.

liquidity and fulfil their intraday financial oblitions.
= The management diquidity risk began with

The presentations helped to better understandetrent the introduction of intraday credit lines. At
evolutions in that respect. present, RTGS systems are evolving towards
more liquidity-efficient features.

= The protection againsegal risk, in particular
with regard to cross-border participation.
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= With regard tooperational risks, the approach
has been enhanced from pure technical issues
to a global approach, following the 9/11
events.

= Lastly, the issue of interdependencies
emerged at a global level as a systemic one.

Regarding credit risk, different settlement procegu
give different responses for mitigating credit risk
especially credit risk stemming from interaction
between LVPSs and ancillary systems (ASs; e.gil reta
payment clearing houses, securities settlemeng syt

In Europe, two different models for the settlemeht
securities transactions are currently used,nterfaced
model (settlements in ASs are mirrored in the
participants’ RTGS accounts held with the centiaiib
which operates as settlement agent and LVPS opgrato
and theintegrated modelsettlements in the ASs are
mirrored on technical liquidity accounts held withe
central securities depository (CSD) and then resid
the RTGS accounts through liquidity transfers betwe
the AS and the RTGS accounts).

More generally, ASs working on an interfaced basis
may use pre-funding for their net settlement posito
ensure that the final settlement cycle takes placthe
end of the business day, using dedicated liquidity
reserved in the RTGS accounts, thus reducing taitcr
risk. However, reserving liquidity may contribute t
“freezing” AS participants’ liquidity during the glaor

the unique purpose of the AS settlement. This might
only be efficient if the values are fairly low (s the
mutuality of flows between participants in the AS i
high) and efficient real-time liquidity bridges are
available (which however introduces a new elemént o
operational risk). In addition, pre-funding migkgat to
intraday finality in the AS, but this is in genenabt
settlement in central bank money.

The main issues related to liquidity risk regagidity
saving and liquidity optimisation. Given the values
involved, intraday liquidity is critical. Sourcesf o
intraday liquidity are threefold: central bank dted
incoming payments and FX nostro inflows. Concerning
the euro area: in TARGET?2, central bank intradagitr

is provided against collateral which is abundanthe
euro area (€1,350.5 billion in January 2008); TARGE
payments represent about €2,420 billion (daily ager
for 2007); and money market funding is estimated at
€774 billion (daily average for the second quarér
2007). The key role of TARGET2 for the financial
infrastructure, the growing importance of centrahk
liquidity and the huge interdependencies with other
systems justify the liquidity-saving features of
TARGET2: liquidity of TARGET2's participants is
centralised through a unique access point to thtesy,
when banks maintain multiple access points, they ma
use different tools for consolidating informatiom their
accounts or for liquidity pooling. Participants in
TARGET2 may use sending limits which enable them

to control liquidity outflows, contribute to early
settlements and mitigate operational problems ritneay
arise when settlements are processed late durieg th
business day.

In such a context, the need for a unique platfoom f
settling securities transactions has emerged. The
Eurosystem responded to it by starting the TARGET2-
Securities (T2S) project. Alongside the benefitseirms

of harmonisation in the EU, costs and resiliente, t
expected outcomes for liquidity management in T&S a
the following: reduced funding costs through a Eng
settlement schedule; and the use of auto-collégatain

of transactions and of common optimisation
mechanisms with multiple CSDs.

Central banks have recently focused their attention
reducing operational risk in the LVPS that theyrape
The TARGET?2 infrastructure is designed to avoid any
single point of failure through multi-redundancy of
operating centres and backup sites located in rdista
areas.

Reducing operational risks to the lowest possibiell

is crucial in a global context of increasing
interdependencies between LVPSs, between LVPSs and
other systems, and between institutions which
participate in multiple systems, often on a crossdbr
basis. In practice, interdependencies are vishrieugh,

e.g. the impact of US holidays on the payment #gtiv

in the German TARGET component (about -20%
compared with an ordinary business day; &elele 1).

During the past decade, central banks have signitfig
contributed to building safer and more efficiensteyns.
Hence, delivery-versus-payment (DVP) securities
settlement has become common; systemic risk is
overseen through central banks’ oversight functamd
systems are increasingly resilient in times ofisris

on business day
after US-holiday.

+ 10,95 %

on US-holiday
Birthday of M.L.King - 9,28%
Washington's Birthday - 34,38 %
- 64,62 %
-19,16 %

-24,79 %

+ 4,26 %
+ 16,98 %
+ 8,59 %
+ 3,26 %

Memorial Day
Independence Day
Labor Day
Columbus Day

-28,52 % + 6,00 %

Veterans Day -19,75 % +13,35 %

Table 1 Impact of US holidays on settled valueg
in RTGSP® (compared with monthly average,
2007 figures) (Dirk Schrade, Bundesbank)

Despite these important achievements, central banks
have to respond to multiple challenges, such asigm
interdependencies, emerging global payment and
settlement systems (e.g. CLS), and the need foore m
flexible use of collateral, especially on a crosseer
basis and in times of crisis. In general, centrahks
have to implement adequate policies for ensuring
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monetary control and financial stability in theurency
area.

When asked by a member of the audience for the
reasons behind the stability of payment and seesrit
systems during the turmolirk Schrade indicated that
two factors can be highlighted. First, at leasthia euro
area, liquidity was abundant and accessible attimat
Second, RTGS systems like TARGET2 include
effective liquidity controls, e.g. debit or credimits,

that could have contributed to ensuring confidence
among participants regarding their exposures tar the
counterparties.

Recent developments in intraday liquidity in
payment and settlement systems by Frédéric
Hervo, Banque de France

Frédéric Hervo started his presentation by recalling
that recent structural developments in payment and
settlement systems have brought about a shortexfing
the time horizon in liquidity risk and liquidity
management. As an illustration of this phenomeirnen,
guoted a practitioner who recently declarady short-
term is intraday, my medium-term is overnight and m
long-term is one week”.

The evolution of intraday liquidity needs affectstip
the demand and the supply side through quantitatinek
gualitative factors.

The diffusion of new risk management practiceshsuc
as the real-time gross settlement of paymentsrgela
value payment systems and the delivery-versus-patyme
model 1 (i.e. gross settlement of both the seesriéind

the cash legs) in securities settlement systemSg5S
have led to an increase in the demand for intraday
liquidity. As an opposite evolution, LVPSs have
introduced liquidity-saving features which redudes t
intraday liquidity pressure through offsetting and
optimisation algorithms. In the most advanced SSSs,
participants can use automated self-collateratinati
procedures whereby the securities to be delivered a
used as collateral against intraday credit in egriitank
money in order to fund the securities purchasdfitse
The overall effect of these quantitative evolutiass
relatively balanced between achieving early fiyadind
saving liquidity.

With regard to the qualitative factors, one of thest
remarkable trends is the expanding use
collateralisation. Hence, deferred net settlem&Ng)
systems are protected against settlement risk kwahu
guarantee funds, whilst intraday margining by cntr
counterparties (CCPs) has become a standard mractic
Payments tend to become more time-critical, e.g. th
settlement of the positions in CLS, which constsain
intraday liquidity and collateral management. In
addition, systems tend to extend their operatingrdio
and to synchronise their settlement cycles, withther

of

neutral effect on intraday liquidity. Globally, tleerall
effect of qualitative factors contributes to insied the
pressure on liquidity.

Intraday liquidity represents the overall funds ialde
during the day for ensuring settlement of payment
obligations. The recent trend shows a growing gap
between the intraday flows and the overnight baanc
held by system participants as intraday flows Igrge
outweigh the end-of-day balances. This results ftioen
decline in importance of reserve requirements imyna
economies. In this context, settlement models becom
more complex, especially with the development of
commercial bank money settlement backed by funding
in central bank money. Thus, in CLS, commercialkban
money is backed by net funding in central bank mgone
e.g. in CHIPS in the US. In SSSs, pre-funding intice
bank money is a new trend for optimising the use of
central bank money. Regarding multi-currency
settlements, operators such as (I)CSDs use coraherci
bank money since central banks provide only the
currency they issue as a settlement asset.

In parallel, central banks support converging delia
policies which contribute to broadening the rande o
eligible collateral. The Eurosystem’s single list o
collateral implemented between mid-2005 and January
2007 is a good example of such a policy, as thglesin
list includes marketable securities as well as itred
claims. A large panel of eligible assets enablekbdo
better optimise the opportunity cost of mobilisiagsets

as collateral.

Finally, it should be noted that an interbank idta
liquidity market has emerged in relation to the
increasing concentration of the correspondent lmanki
business and the growing funding costs of timeeexiit
settlements (e.g. in CLS).

In order to appraise more concretely the settlement
systems’ activity, it has to be recalled that ie first
three quarters of 2007, the daily turnover in thenEh
systems TBF, PNS and RGV2 represented 56% of the
French annual GDP. In other words, these threessst
processed the equivalent of the French annual GDP i
less than two days of operation. The French systems
appear to be particularly liquidity-efficient sindbe
provided intraday credit represents only 16% oftttel
daily turnover. It can also be noted that the Banda
France provided ten times more intraday credit than
overnight and longer-term credit in the first three
quarters of 2007.

The changes in intraday liquidity risk managemeateh

to also be considered from a financial stability
perspective. Payment and settlement activities have
been strongly concentrated among a limited group of
banks which are active in correspondent banking and
custodian services. Concentration and internatinadif
flows lead some financial institutions to becomedsj-
systems” in commercial bank money. In addition, the
time criticality of settlement flows and the levef
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interdependencies among systems themselves andThe central banks and banking supervisors, as agell

between systems and participants are increasing (e.
TARGET?2 is connected to about 50 ancillary systems)
In the context of a growing gap between settlement
flows and available cash in participants’ RTGS
accounts, interdependencies lead to a higher risk o
contagion in the event of disruption of a majoritgnt

The recent market turmoil has not prevented theosimo
functioning of payment and securities systems. When
looking at the case of the Paris financial cenetvieen

the summer of 2007 and early 2008, it should batpdi

out that intraday credit did not spill over intoesmight
lending, whilst intraday gridlocks remained scaarel
settlement delays were stable. Difficulties of Hagk
counterparties on the money market did not prevent
system participants from settling in a timely manne
their obligations. Moreover, during that stressiqmbr
the operational disruptions in the systems did toat

into liquidity stress, i.e. a technical disruptievhich
would have turned a participant into a “liquiditinls’.

In general, systems had to support soaring volumes
during the turmoil, due to higher precautionaryidjty
demand (se€hart 2). The systems’ design showed a
strong resilience that enabled them to absorb surch
increase.

The turmoil demonstrated the key importance ofcabr
and diversified collateral panel, as implementecthsy
Eurosystem. Other central banks decided to provide
flexibility by expanding temporarily their collatrlist.

the private sector, play a key role in implementing
solutions and policies for a better intraday lidtyidisk
management. For instance, the European Banking
Federation issued guidelines for liquidity managetne
alongside the implementation of TARGET in 1999.
Central banks, as payment system operators, impleme
liquidity-saving features in new systems such as
TARGET2. In terms of collateral eligibility and
mobilisation, the Eurosystem has constantly adajtsed
policies, including through the development of
arrangements facilitating the cross-border use of
collateral, e.g. the CCBM and the future CCBM2. Wit
regard to banking supervision, intraday liquidigkrhas
become a major issue, which has led supervisors to
release guidance in this field (e.g. principle &ref new
report of the Basel Committee on Banking Supemisio
on the sound practices for managing liquidity imkiag
organisations).

From an oversight perspective, it seems cruciat tha
central banks adequately address the changingenatur
liquidity risk in payment and settlement systems.
Several tools are used to analyse and forecast
developments, including simulation models.

Most of the above is drawn from an article publisiire
a special issue of the Banque de France’s Financial
Stability Review on liquidity risk.
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liquidity borrowed) in the French RTGS, from 1 July to 15 September 2007 (Frédéric Hervo,
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Liquidity and risk management in the RTGS
system — the Hong Kong experience
Esmond Lee, Hong Kong Monetary Authority

by

Esmond Leestarted his presentation by providing the
audience with some insight into the structure of th
financial system in Hong Kong. Hong Kong’s payment
and settlement infrastructure is a complex oneesih

is a multicurrency and multidimensional infrastrret
(seeChart 3). It is composed of a central money market
component which is linked to six securities setdain
channels from multiple countries (Mainland China,
Australia, New Zealand, Europe). The infrastructure
ensures DVP for securities settlement in multiple
currencies (HKD, USD, EUR, etc.).

Contrary to the payment and settlement infrastrnectu
the organisation of the Hong Kong RTGS systemedall
HKD CHATS, is simple: 140 banks (all the Hong Kong
banks) are direct participants in a single-tier
participation structure.

HKD CHATS has proved highly efficient since theioat

of turnover to intraday credit ranges from 8 to TRis

has been enhanced by the implementation of various
optimising features.

In HKD CHATS, banks have to use (if needed) interes
free collateralised intraday credit to maintain ipes
balances as no overdraft is allowed. On averadé, &5
the payments are processed before noon and 70%ebefo

3 p.m.

Various optimisers have been implemented since June
2004. The CHATS (Clearing House Automated
Transfer System) Optimiser was introduced in June
2004 to settle paper cheques and large-value CHATS
payments simultaneously and in an offsetting manner
This device improves the overall liquidity manageine
by facilitating funds recycling through the matahiof
cheque settlement with other payment flows.

The RTGS Liquidity Optimiser (RLO) was introduced
in January 2006: 12 scheduled RLOs run daily widh 3
minute cycles. This enables banks to offset queued
payment instructions on a multilateral basis. Iéaed,
on-demand RLOs can be run by the HKMA in the event
of liquidity pressures.

The Cross-Currency CHATS Optimiser (CCPO) started
operating in October 2006. It helps to optimise kD

leg of HKD/USD payment-versus-payment (PVP)
flows. It is a combination of the CHATS Optimisarda

a PVP mechanism. This mechanism contributes to “de-
freeze” funds so they can be processed in other
settlement processes like cheque clearing. In ipgach
bank can replace straight borrowing in the event of
insufficient liquidity by a USD/HKD swap througheh
CCPO with another bank.

In January 2008, the CCASS Optimiser was introduced
to allow banks to create payment instructions to be
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Chart 3 Overview of Hong Kong’s payment and
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settled together with the CCASS (Central Clearind a
Settlement System) in a daily bulk settlement Asman
example, heconsidered the case of a bank with some
extra liquidity on a given day. The bank would be
willing to lend its extra liquidity overnight on ¢h
interbank market, but is reluctant to do so becdtise
expects a short position in the CCASS on the next d
(the CCASS settles early at 9.30 a.m.) and it féars
might not be repaid in time for the CCASS settletnen
This problem can be resolved with the help of the
CCASS Optimiser: the bank will make a loan to aeoth
bank and the loan repayment will be automatically
synchronised with the CCASS settlement.

A person in the audience asked how the loan repatyme
could be enforced, through an earmarking of themiv
amount of money or through another mechanism.
Esmond Lee explained that no cash was actually set
aside in the process. The borrower and the leriogys
have to agree for the repayment to take place gfrou
the CCASS Optimiser, and the Optimiser will ensure
that the repayment take places during the CCASS
settlement. An advantage of this is that the boerozan
rely on a long position upon the CCASS settlement t
contribute to the repayment of the loan. Similathe
lender can rely on the repayment of the loan talfan
short position in the CCASS settlement.

Hence, the CCASS Optimiser facilitates the liquidit
management and the recycling of funds without an
undue impact on money market borrowing and lending
activities when stock market activity is intense.

The HKMA envisages some additional measures to
further improve liquidity management, such as
increasing the pool of eligible collateral, extarnglithe
RTGS operating hours (to be extended until 6.30. p.m
beginning in November 2008) or developing an irasad
money market.

Esmond Leetherefore concluded that after 11 years of
RTGS operation, there is still room for further
innovations in the Hong Kong payment and settlement
infrastructure.

When asked by a member of the audience for the
reasons behind the stability of payment and seesrit
systems during the turmoil, he highlighted the rofe
the recently implemented optimising mechanisms.
According to him, these mechanisms have contributed
to the smooth functioning of the systems during the
turmoil, despite a huge growth in processed volumes

26 Banque de France/European Central Bab&nference on “Liquidity in interdependent transgstems”



Session 2:
Collateralisation of central bank operations

Introduction by Daniela Russo, European = the relaxation of constraints by means of
Central Bank broader lists of eligible collateral;

= the interaction between emergency and routine
The second session of the conference, chaired by operational frameworks; and
Daniela Russ@ Deputy Director General of the = the coordination of policies across central
Directorate General Payments and Market Infrastrect banks.
of the European Central Bank, was dedicated teegssu
related to the functioning of the secured lendirayrkat Then hepresentedhe termsof their theoretical work
segment and to the lessons central banks could draw centred on the access by banks to collateralidealiay
from this functioning in terms of policy, e.g. fone liquidity provided by the central bank in ordertte able
design of their collateral framework, for the pision of to effect payments in an RTGS system. If a bank is
central bank liquidity and for the inducement o&obes holding insufficient eligible collateral in a pantilar
in the secured lending market. country, and therefore cannot obtain credit frore th

local central bank, it may have to delay paymeritss

The session started with the presentation of thegers constitutes a liquidity risk to the system. Furthere, if
which addressed some theoretical aspects of thesed a bank is operating in multiple systems, it mayefac
and also highlighted, from an empirical point oéwj mismatch between the location of its collateradivgs

how the recent 2007/2008 market turmoil had and its liquidity needs, hence liquidity risks.

highlighted the importance of collateral to address

liquidity risk issues. To illustrate to which extent such liquidity riskam be
mitigated by allowing cross-border use of collatettze
authorsdeveloped a two-country, two-bank model in
which banks try to minimise expected costs witlpees

Modelling the cross-border use of collateral to their collateral choices in each country. The
in  payment systems by Mark Manning assumption is that banks must make ex ante cdallater
(Reserve Bank of Australia) and Matthew choices before knowing their liquidity needs of they
Willison (Bank of England) and try to find a balance between the opporturost of

holding in advance collateral for intraday purpoaed
The first paper of the session was presentedbyk the costs of experiencing a collateral shortfat.(the
Manning (Reserve Bank of Australia) and had been COStS Of acquiring new collateral to face liquidigeds,
prepared together wittMatthew Willison (Bank of plus the costs associated with delaying paymentewh
England). It explored the extent to which liquidiigk additional collateral is sought in the market).

in real-time gross settlement systems may be néiga . .
by central banks by allowing cross-border use of First, the authors compare analytical outcomes for

collateral® liquidity risk in cases with: (i) no cross-bordeseuof
collateral; and (ii) cross-border use of collatéraboth
The topicality of the subject was highlighted asting countries.

the 2007/2008 market turmoil, a number of central )

banks enlarged the range of assets they accepted as!n€y show that, when both countries are conneated a

collateral to include assets issued in foreignemgies. ~ PEMit symmetric cross-border use of collaterahkisa

In the same vein, the usefulness of the ongoind Wwgr will concentrate their holdings in the country witte

the Committee on Payment and Settlement Systems lowest collateral costs and may reduce collateral

(CPSS) on the use of cross-border collateral, to Noldings in each country. Importantly, the authfons

complement its January 2006 report on cross-border that, even with a decline in total collateral holgs,

collateral arrangements, was highlighted. liquidity risk, as measured by expected collateral
shortfalls, will fall in both countries. This relies the

In terms of policy implications, Mark Manning fact that it will always be optimal for a bank tolt a

identified three groups of issues for central banks larger amount of collateral across two connected
countries than in a single unconnected country.cden

there will always be a larger pool from which t@awarto
% Mark J. Manning and Matthew Willison, “Modellinpe cross- meet a liquidity need in a single country. A furthe

border use of collateral in payment systems”, Bahkngland implication of symmetric cross-border use of celtat
Working Paper No. 286, January 2006.
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is that banks’ total expected costs also declirendd,
payment system efficiency will also be improved.

As an extension to this basic model, the autkapore
the case where there is no coordinated policy across
central banks, i.e. only one central bank permitss
border use of collateral. They show that, undes thi
assumption, banks’ collateral choices will be dnivey
two potentially offsetting factors. On the one hand
banks will shift collateral holdings towards the
collateral that is eligible in both countries. O tother
hand, banks will still be inclined to accumulategkr
holdings of the cheaper collateral. When the cheape
collateral can be used across borders, these tvtorfa
are mutually reinforcing and the outcome will be th
same as in case 1 (i.e. symmetric cross-borderofise
collateral). When the collateral eligible in botbuntries

is only slightly more expensive, banks will stilbld
only this collateral, but slightly less will be debverall
than in the symmetric case. Again, liquidity riskllw
decline in both countries. Finally, when the cdtat
eligible in both countries is significantly more
expensive, collateral will be held in both courdrend
the expected shortfall of collateral in the country
accepting foreign collateral will be the same agha
case with no cross-border use.

Third, when exploring the probability that a bank
experiences a liquidity need in both countries
simultaneously, the following results emerge. Banks
adjust collateral holdings to take into accountsthi
possibility. But, as there remains a chance thatkba
could experience a liquidity need in just one coynit
may, under some conditions, still be optimal touc
total collateral holdings relative to the case with
cross-border use of collateral. The authmosclude that
such a reduction will imply higher expected shdidfan

In terms of the three broad policy issues introduaée
the outset, the theoretical work pointed towards th
following implications:
= broadening eligible lists via the acceptance of
cross-border collateral can lower liquidity
risks;
= there is a reduced incentive to economise on
collateral if cross-border collateral is accepted
in emergencies only, even if this policy is
communicated ex ante; and
= any liquidity risk benefits enjoyed will
generally be higher when central banks
coordinate their policies via symmetric cross-
border use of collateral.

Mark Manning was asked by a member of the
audience which principal elements would need to be
added to his model, if he wanted to move from diglar
equilibrium model currently centred on the cost of
intraday credit to a general equilibrium model. He
answered that a number of extensions could be made
with a view to this, beginning with enriching theodel
with what is going on outside the two banks. Cuifyen
the effects of the broader financial environmenttioa
two banks and, in particular, the pricing in thenho
modelled market for eligible collateral securitiegre

not taken into account. He indicated that, althothgh
paper carried out only a partial analysis, it cegdu
some critical elements in terms of the nature & th
optimisation decisions that banks are faced witth thie
way in which their collateral holdings’ decisionsea
actually going to affect the likeliness of shoigahand
hence delays in payment systems.

at least one country when a bank faces simultaneous Repo markets, counterparty risk and the

liquidity needs, compared with the case with nassro
border use of collateral. The size of the respectiv
shortfalls experienced in each country will depemd
how the available collateral is ultimately alloahte
between countries.

Finally, they consider the extension in which central
banks have the option of accepting collateral iassted
situations only (recognising that central banks may
perceive certain costs arising from the routine
acceptance of foreign collateral). Under such anmeg
and with a sufficiently low probability that the
emergency facility will be triggered, banks’ redoos

in collateral holdings may be lower than if crossder
use of collateral were allowed routinely. As a tgsu
should a stressed situation arise in one counggk®
may have a larger pool of collateral to draw uploant
they would have in the case of routine cross-bouger

of collateral. Expected shortfalls would, in suckase,

be lower. If central banks place a higher weight on
liquidity risk mitigation in times of stress, angcognise
that it may be more difficult to access additional
collateral during a crisis, a policy allowing cressrder
use in emergency situations may be attractive.

2007/2008 liquidity crisis by Jens Tapking
(ECB) and Christian Ewerhart (IEW Zurich)

The second presentation Bgns Tapking (European
Central Bank), which was based on joint work with
Christian Ewerhart (Institute for Empirical Research
in Economics, Zurich), considered the functioning o
the repo markets, in view of counterparty risksriry
the 2007/2008 liquidity crisis, taking the exampfehe
euro area.

Their study was motivated by two empirical
observations. One was that only collateral with the
highest quality/liquidity is accepted in the intartx
repo market. In the euro area, central governmend®
represent 40% of euro area euro-denominated bonds,
while their share in the total euro area collateisdd in

the repo market reaches about 80%. This situation
stands in sharp contrast with the composition of
collateral held with the Eurosystem, which accepts
wide range of asset types. The share of central
government bonds in the total collateral postedht®
Eurosystem is low and declining, representing about
15% in 2007 (se€hart 4). A second observation was
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that, during the 2007/2008 market turmoil, requieers

be willing to provide somewhat more collateral for

on collateral assets imposed by cash lenders in the somewhat lower repo rate. This balance is not esstl

interbank market became even stricter than thegllysu
are and the two market features described aboaniEc
more marked.

The paper tries to explain the reasons for these
empirical features and addresses the issue ofstiwt(
term) welfare effect if a central bank broadengatsge

of eligible collateral assets.

The authors analyse a scenario in which two
commercial banks, a cash borrower and a cash lender
negotiate simultaneously the following terms ofepa
transaction: (a) the collateral assets; (b) thechato be
applied to the assets; and (c) the repo rate. éir th
model, the authors allow for a two-sided credik,rise.

the possibility that the borrower as well as thedkr
may default, which is an innovation in comparisathw
the traditional theoretical literature, which usyaluts

the default of the cash lender at the centre of
considerations.

Oinall euro area euro-denominated
bonds

Hin collateral held with Eurosystem

Oineuro area collateral used in repo
market
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Chart 4 Percentage shares of central government
bonds (Jens Tapking, ECB, and Christian Ewerhd
IEW Zurich) Source: ICMA repo market survey 2007

They show that with two-sided credit risk, the bilateral
negotiation between the borrower and the lender
achieves a subtle balance of interests. On thehand,

the cash lender may be willing to accept a somewhat
lower haircut on assets in exchange for a somewhat
higher repo rate, as a higher haircut implies bette
protection for the lender. Conversely, the borromety

because there is a risk that the collateral degadity
the cash borrower may get lost in the lender’s
insolvency mass. Optimal risk-sharing is achieved,
therefore, by making the marginal rate of subsgttut
between the haircut and the repo rate congruenteleet
the two counterparties. It turns out that, as a
consequence, if collateral is not perfect, i.epifce
fluctuation or illiquidity is possible, then it typically
optimal to expose both parties to non-trivial
counterparty risk.

The efficiency of risk-sharing is what ultimatelyivkes
the first main result of the paper. If two counteatpes
agree to transact, they will always agree to usanbst
liquid and the least risky assets of the borrower a
collateral first. Thus, in a bilateral transactibetween
two counterparties that may each default with peesit
probability, “good” collateral drives “bad” collatad out

of circulation.

The second conclusion was that, if the most licand
least risky assets of the borrower are still reédyi
illiquid and risky, then the two banks may, undertain
conditions, not be able to agree on a transacticall.a
This outcome occurs in particular if default prottitibs
are non-negligible and if collateral assets have th
potential to become illiquid. The breakdown of the
market under two-sided credit risk is a potenteduit.
This can explain why there is hardly any interbagho
market in which risky or illiquid asset types aed as
collateral.

Finally, the authorstudy the welfare implications of the
central bank’s collateral policy. They show that an
expansion of the set of collateral eligible for weh
bank operations may lead to a (short-term) welfare
improvement for market participants. However, the
expansion of the set of eligible collateral wilpigally

be accompanied by a replacement of liquid collateya
illiquid collateral, i.e. bad collateral drives ogbod
collateral in lending relationships with the cehtsank.
Moreover, such replacement is not likely to be pamp
by an adjustment of the haircuts applied to the
collateral.

They conclude that their findings offer a potential
rationale for the willingness of major central bartk
broaden the range of assets accepted as colldteiag

the market turmoil. In the specific case of the
Eurosystem, with its already very broad range of
eligible collateral, the analysis comes to the tasion
that a widening of the set of eligible collateradwd not
necessarily be, or have been, supportive of auteal

of the credit crunch in the interbank market. Irdiee
there is no evidence that too much high-quality
collateral is posted in operations conducted by the
Eurosystem. The authors also argue that the gtuati
might have been different in the US and in the UK,
where policy measures included the expansion o§¢he
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of assets accepted by the Federal Reserve andatiie B
of England.

A member of the audience asked whether, for the
paper’'s conclusions, the assumption made regattimg
insolvency arrangements was an important one. The
question was motivated by the fact that, in somekata
segments like the retail/mortgage segments, untike
the repo market, the borrower is not exposed to the
failure of the lenderJens Tapkingindicated that they
had retained in the model the most realistic assiomp
according to which, in case of a failure, the naitirfig
counterparty of the transaction would always hawve t
pass to the insolvency mass of the failing courteyp
the profits it would not have otherwise made (foe t
cash lender for instance, the excess value defizen

the sale of the collateral), but that — in his dgin- this
assumption did not play any role in terms of result

As regards these market features, further explamati
factors were put forward and discussed by the dtest
(i) the fact that central banks determine theirdas in
a rather bureaucratic/specific manner and
commercial banks might take advantage of this;tl(i€
fact that repo traders take into considerationghality
of the counterparty (the safer the counterpartye th
riskier the collateral that can be accepted frormat th
counterparty)Jens Tapkingwas asked if some further
testing could be envisaged to determine whethey thi
counterparty element was a crucial factor. He
acknowledged that an important difference between
commercial banks and a central bank was that the
central bank could not fail and therefore that laaks

do not mind delivering large amounts of collateveth

high haircuts, to central banks, while in a private
transaction the failure of the cash lender wassane

for the cash borrower. With regard to the testifghes
counterparty factor, he mentioned the limit that tBpo
market is mostly an over-the-counter (OTC) market a
that the only data available are those from theatty
repo segment, which is also the only segment where
asset-backed securities (ABSs) were traded, at leas
before the 2007/2008 market turmoil, and where etark
players are big banks with lower default probaieit

that

Some attendees pointed out that the use of ABSs wit
central banks could be explained by the fact thAEA
holders neither want to show their holdings nor the
pricing of these holdings and that no secondarykatar
was therefore possible for such paper. The coratusi

the paper that the cash borrower would try to éelthe
best collateral on the interbank market was also
challenged as intuition would suggest that he would
rather get rid of the worsiiens Tapkingacknowledged
this point, but confirmed his conclusions (suppadmsy
empirical evidence) that both the lender and the
borrower would in the end favour the good colldtera
because the lender would go for the best collatzmdl
the borrower would try to avoid too high haircuts.
Lastly, it was mentioned that another reason wtey th
cash borrower would not have an appetite for non-
government bonds in the interbank repo market cbald

the traditional importance of unsecured interbank
lending in Europe which gave no incentive to firanc
non-government bonds, while unsecured lending was
possible at a low price.

Intraday liquidity management: a tale of
games banks play by Morten Bech (Federal
Reserve Bank of New York)

In third place,Morten Bech, senior economist at the
Federal Reserve Bank of New York, presented the
conclusions of a paper where he developed a game-
theoretical model to analyse banks’ intraday ligyid
management behaviour in an RTGS system
environment and the reasons why this behaviour is a
policy concern for central banks.

Intraday credit is costly, whether explicitly inetliorm
of a fee or implicitly as the opportunity cost dfet
pledged collateral. Consequently, banks try
economise on their use of liquidity throughout tieey
by carefully scheduling the settlement of payment
requests received from customers and the bank’s own
operations. In his paper, he analyses the strategic
incentives for banks’ liquidity management, under
different intraday credit policy regimes employey b
central banks. The study uses the framework of game
theory and in particular two classic paradigms amg
theory, the“prisoner’s dilemma” and the“stag hunt”,

to conduct a comparative analysis of the relative
desirability of different intraday credit regima®s the
perspective of a central bank. In broad terms,gémae

is played by two banks (Bank A and Bank B), which
can decide to settle their payments early, i.etha
morning (hereafter referred to as the “morning
strategy”), or to delay the settlement of their payts
until the afternoon (“afternoon strategy”).

to

For examplejn the case of free intraday creditthe
outcomeof the gameshows that there is no incentive to
postpone payments. Early settlement (morning gyate
for Bank A, morning strategy for Bank B) is a unéqu
equilibrium and is an efficient outcome as it eesuthe
lowest possible aggregate cost of all the strasegie

Bank B
morning afternoon
morning 0,0 0,D
Bank A afternoon D,0 D,D

Under a collateralised intraday credit regime where

the central bank provides commercial banks with
intraday credit against collateral, the equilibriainthe
game depends on the relative size of the oppoytunit
cost of the collateral (C) and the cost of postpgra
payment request (D). If the cost of delaying isatge
than the cost of obtaining liquidity ¢BT), then banks
have no incentive to delay payments and the early
payment strategy (morning strategy for Bank A,
morning  strategy for Bank B) is the
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equilibrium/dominant strategy. If the cost of lidity is
higher (CD), the late payment strategy (afternoon
strategy for Bank A, afternoon strategy for Bank B)
becomes the only equilibrium, although it is ingiffint.
This inefficiency reflects the fact that the gamse in
that case, a prisoner’s dilemma. Neither bank veigbe
switch to early/morning payments if the other bank

(morning, morning) and the late payment strategy
(afternoon, afternoon) are equilibria. Here thehaut
showed that the priced credit game has the streictiua
classic coordination game called the “stag huntie T
key feature of this game is that while the
morning/morning equilibrium is preferred by both
players in terms of cost, the afternoon/afterndestegy

keeps making delayed/afternoon payments because theis preferred in terms of strategic risk because lwarnk’s

switch would increase its settlement costs. However
both banks would be better off if they chose the
morning strategy. Unfortunately, early payment
(morning strategy for Bank A, morning strategy for
Bank B) is not the equilibrium because startingrfra
morning, morning situation, each bank would wish to
postpone payment in order to lower total settlement
COsts.

Bank B
morning afternoon
morning CC 2C,D
Bank A afternoon D, 2C C+D, C+D

In his demonstration, this prisoner’s dilemma/iraént
equilibrium illustrates how gridlocks may occur in
payment systems and also explains why different
solutions to discourage banks from delaying paymsent
have been employed around the world. Among these
solutions, central banks, first, seek to keep the
opportunity cost of collateral low by accepting &ev
range of assets and offering flexible arrangemémts
posting and using the collateral. Second, someralent
banks and industry groups have put forward guiéslin
under which banks are to process certain percentage
types of payments’ traffic by predetermined timegro
the course of the business day. Third, central $aak

use pricing. For example, the Swiss National Bank
charges higher prices for payments sent latererdty,
giving banks a direct incentive to process earigalfy,
many systems, for instance the US Fedwire system,
place an upper limit on the value of payments. karg
payments are split into smaller payments, allowtimg
bank balances to be used more efficiently. In recen
years, in order to eliminate such gridlocks, a nerddf
RTGS systems with collateral requirements have also
introduced mechanisms that allow queued payments to
be offset bilaterally or multilaterally. These
enhancements aim to reduce the amount of liquility
collateral required for smooth settlement.

Under the priced intraday credit regime, banks are
charged a fee (F) if their settlement account
overdrawn at the end of a period, for instanceya Na
overdraft fee is incurred if the banks manage to
synchronise their payments, i.e. pay in the mornigy

in the collateralised credit regime, the outcompenhels

on the relative size of the costs of liquidity ahe cost

of postponing the processing of a payment request.
Early settlement (morning, morning) is a unique
equilibrium if the overdraft fee is less than thestcof
delaying (KD) and the outcome is efficient. However,
if the price of liquidity is higher than the cosf o
delaying (PD), both the early payment strategy

is

deviation from the morning strategy, for whatever
reason, will impose increased settlement costshen t
other bank.

The authorconcluded that the model could provide
insight into the desirability of different paymesytstems
policies and highlighted some of the difficultiescéd

by policy-makers, who aim to reduce various risks
(liquidity risk, credit risk and operational riskjvhile
maintaining or improving payment systems efficiency

A member of the audience asked about the praclityabi

of the application of different intraday pricinghedules

to encourage settlement in the morning. Taking into
account the fact that banks do not always have the
power to schedule their payments because these
payments are instructed by their clients, it woudd be

fair to apply fees to themMorten Bech and Philipp
Haene from the Swiss National Bank, which has put in
place such a differentiated pricing scheme, corddm
that the solution was that banks apply a similécipg
scheme to their clients to encourage them to submit
their instructions early.

Discussion of the papers by Ann Wetherilt
(Bank of England)

The three papers were commented upon Amnn
Wetherilt from the Bank of England, who highlighted
their interest in terms of addressing the issudmf
central bank intraday credit policy and collateral
frameworks affect liquidity management of commercia
banks, and hence the flows in payment systems.

Sheshared theonclusions oMorten Bech's paper that
the actual impact of the choice of an intraday itred
policy depends on a number of factors, some related
the design of the RTGS system (e.g. whether thesys
allows for queues or not), and some others relgtede
characteristics of participants in the systems tvtdce
likely to face different opportunity costs for olvtiag
intraday credit. She mentioned two additional fexto
() the role played by the monetary policy framekyor
for instance whether reserve requirements are
remunerated or not; (i) the impact of liquidity
regulations on the opportunity cost of intradayddre

Coming to the paper bghristian Ewerhart and Jens
Tapking, shetook note of the overall welfare effect of a
central bank collateral policy allowing for the ueé
less liquid assets against the provision of certiealk
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money, while liquid and best-quality assets mayed

in the interbank repo market. But because this aas
short-term effect, she recalled that the wider
implications of such policies should also be coesid,
including moral hazard issues. Moreover, one should
not forget the limits of the central bank collatgralicy

and notably the fact that when the central bank is
generous in terms of liquidity, the effect of widemthe
range of collateral eligible for central bank ofnas
may be more limited.

She also came back to the conclusions M¥érk
Manning and Matthew Willison’s paper, i.e. that
liquidity efficiency in payment systems generally
improves when cross-border use of collateral mwadd,
even though banks may hold a smaller total pool of
collateral, but that banks could face collaterair&mges
when faced with global liquidity shocks. She poihte
out two risk elements: (i) the cross-border use of
collateral implies higher interdependencies between
systems; and (ii) commercial banks trying to ecoisem
on their total collateral holdings could experiereme
increase of liquidity risk, although this could be
mitigated via the acceptance of cross-border use of
collateral in emergencies only. Finally, she reshiihat
the model only worked when the pool of eligible
securities differed across countries.

Sheconcluded by stressing the complexity of financial
interactions in the field of liquidity management.
Central bank collateral policy is part of a complex
operational puzzle of policy choices. Banks’ ligtyd
management, central bank intraday credit policy and
liquidity regulation are closely related and theref
central bank collateral policy cannot be thougldtebn
isolation. Central bank policy decisions can enkathe
resilience of RTGS systems, but these decisions als
change banks’ behaviour and may result in an iserea
of liquidity risk. Hence, central banks may facengo
trade-off between different objectives. As chanigethe
conjunctural environment can lead to changes in
behaviour in both markets and payment systems, she
also mentioned the importance of having crisisgaol
place to flexibly respond to these changes. Looking
forward, she called formore theoretical work to
understand: how collateral policy affects intraday
liquidity flows; the nature of the various interiacts
mentioned, in particular the reaction of particizato
common shocks, market frictions and asymmetric
information; as well as time-zone differences. @hs®
called for more technical work to understand and
address these issues.

Collateral management: recent trends and
developments

Panel session with Daniela Russo (ECB),
Godfried De Vidts (ICAP), John Burke
(LCH.Clearnet) and John Trundle (Euroclear)

To discuss the theme of collateral management,edls w
as recent trends and developments in this aregathel
session brought togethebaniela Russo (Deputy
Director General for Payments and Market
Infrastructure at the ECBY;0dfried de Vidts (Director
of European Affairs at ICAP and Chairman of the
European Repo Counciljohn Burke (Director of the
Fixed Income Division at LCH.Clearnet) antbhn
Trundle (Head of Risk Management at Euroclear

group).

The discussion addressed three questions:

(i) What are the market needs?

(i) What are the current constraints upon a global
management of collateral?

(i) What are the possible actions to address eéhes
constraints?

1. What are the market needs?

Godfried de Vidts opened the discussion with
messages on a number of important elements for the
management of collateral. First, there is a close
correlation between liquidity management and cethlt
management and it is crucial that, within a firthe t
various departments involved in these functions, fo
whatever reason, work together so that the firm das
clear global picture of its liquidity situation, lteral
holdings and risk exposure. Second, the monitoahg
the eligibility of collateral is important in cotieral
management, not only the eligibility for centralnka
but also for other commercial banks or private raark
players, which may define their own criteria. Third
capital cost is another factor to consider, asstithted

by the effects of the move from the Basel | supsemy
regulation to the Basel Il regulation, in particutae
resulting higher capital requirements for unsecured
lending. Finally, legal documentation is a mattdr o
concern as the current legal environment is frageten
into several documentations (ISDA, EMA, GMRA,
etc.), which are difficult to bridge and require m@o
standardisation.

Daniela Russorecalled the need for the existence of
global market (and/or central bank) facilities fopss-
border mobilisation of collateral that meet thddwling
requirements: they should be cost-efficient, atdéan

a continuous basis for intraday and overnight Hiyj
resilient, legally safe, easy to use and integratét
other similar facilities.
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John Burke, from LCH.Clearnet, presented ten main
drivers of market needs:

1. An increased demand for secured lending in
the euro area, for different purposes, e.g. short-
term covering, special trading or secured
lending based on General Collateral (GC)
baskets.

Recognition of the role of market
infrastructures with, in Europe, a significant
shift towards central counterparties and market
players looking for infrastructure services that
correspond to their interests and cover the four
dimensions of collateral management: custody,
settlement, borrowing/lending, triparty.

A demand expressed for infrastructures for
increased netting to minimise any unnecessary
settlement.

An environment where bonds/securities can
move freely and without friction.

A demand for cash-led standardised euro-
denominated GC baskets.

A renewed focus on counterparty credit risk
management.

A demand for process automation and process
innovation in collateral management, which is
beneficial to the market, as the more straight-
through processing (STP) there is, the more
transactions can be made.

A demand for increased opportunities for
balance-sheet netting.

A demand for infrastructures that support,
along the value chain, fluid upstream and
downstream collateral transfers (central bank
to central bank, central bank to bank, bank to
bank, or bank to customer).

A trading environment where cash investment
is not driven or influenced by settlement
considerations.

10.

Godfried de Vidts supported these views, in particular
the view that the market will go electronic, with
volumes reaching very high volumes (over €700ianill

for the repo market in Europe according to a Eunope
Repo Council survey). Such a move has already been
achieved for bank-to-bank trades, but solutionsyate

to be developed for bank-to-customer and bank-to-
hedge fund trades. From a risk management point of
view, electronic repo trading needs to be closklield

to legal departments to ensure adequate protectign,

for margin calls to be processedso, there is a need
for central counterparties to take some risk awaynf

the market, although the risk cannot be completely
removed because Europe still lacks a single co#late
market.

2. What are the current constraints for the
market?

Daniela Russo(also Chairperson of the CPSS Working
Group on Cross-border Collateral Arrangements) gave

documented insight into the major constraints teat
to the fragmentation of collateral/liquidity pooénd
make it very difficult to move the right assets tte
right place at the right time. She mentioned irs thi
respect:

= Differences in infrastructures’ operating hours,
i.e. time-zone differences and cut-off time
differences, a constraint which is difficult to
remove, despite infrastructure willingness, as it
stems from different market practices at
national level.

= Legal and fiscal barriers, including
proliferation of different legal documentation
and different fiscal reporting requirements.

= The lack of a complete set of information, in
order to assess accurately the availability of
liquidity and collateral in various pools.

= The lack of harmonisation of relevant market
practices, rendering ineffective initiatives taken
by infrastructures. This is a matter of
discussion for the Eurosystem’'s TARGET2-
Securities project, centred on the sole
harmonisation of the settlement process.

3. What are the possible actions to address
these constraints?

As regards the central bank viewpoibaniela Russo
presented the initiatives taken by the Eurosystarthe
form of three major projects, to promote global
management of collateral and of liquidity in a
harmonised way, namely:
= TARGETZ2, which offers a single platform for
cash payments in Europe;
=  TARGET2-Securities (T2S), which aims to
offer a single European platform for securities
settlement; and
= CCBMZ2, which will offer a common platform
for the management of the collateral held by
banks in the central banks’ books.

She mentionedhat a key concept behind the design of
CCBM2 was the concept of an integrated pool of
collateral, meaning the promotion of an integratafn
the pool of collateral deposited with the Eurosyste
with the pools of collateral used elsewhere ingheate
sector, for instance for the triparty services jmed by
international central securities depositories (IGED
Satisfying the need for a pool of collateral thatais
large as possible, CCBM2 will also provide an
infrastructure for credit claims. A third objectiwoé the
project is to integrate the collateral services tioé
Eurosystem with the collateral services provided by
central banks in non-euro area countries and thered
allow for reciprocal use of foreign collateral iase of
emergency.

John Burke illustrated initiatives by the private sector
with the example of the LCH.Clearnet group and in
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particular the launch of its RepoClear productia UK
(in March 2007) and in the euro area (at the endlpoil
2008). He describethe features of the product that aim
to meet the needs of a cash-oriented repo market:
= the execution of trades in the form of generic
GC baskets and the possibility to create baskets
that meet the specific needs of a specific
community of users;
= a system allowing for maximum netting, taking
place for all trades, all bond types, all
maturities of trades, but not for a given security
ISIN code or for a given maturity date; and
= a settlement achieved via the auto-allocation
mechanisms provided by the ICSDs,
illustrating the profits generated by automation
as the settlement is processed by a computer,
rather than by a trader.

John Trundle underlined some further steps towards a
more global pool of collateral that could be achkigv
without waiting for the launch of TARGET2-Securgtie
or CCBM2. One step could be a better use by central
banks of the triparty services provided by the IGSD
Another step would be to allow users to choose the
location of the collateral and to scrap the repstn
rule in force in some European countries, according
which the collateral must be returned to its plate
issuance before it can be used. He finally called f
further progress in the harmonisation of rules,hsas
operating hours, in the avoidance of pre-depositdee
and in consolidation, quoting the example of theers
agreement between the Euroclear group and the &ordi
CSDs.

Expectations of the market regarding a
potential Eurosystem facility for the cross-
border use of collateral

Daniela Russoopened this session by asking the other
panellists the following questionf the Eurosystem
were to set up a facility to allow for the crossdber
use of collateral:
=  What would be the first priority of the market
with regard to such a facility?
=  Would the market players favour:

0 asingle facility to be activated both in
routine and in emergency situations,
the advantage of this solution being
that, in emergency situations,
counterparties will use tools they are
accustomed with; or

o different facilities for routine and
emergency situations respectively?

John Trundle answered that, in this field, a distinction
should be made between short-term solutions angt lon
term solutions. In the short term, solutions fa thoss-
border use of collateral can be found using exgstin
procedures, for instance by increasing the numifer o
counterparties eligible for the Eurosystem fa@#tiand

enlarging the eligibility criteria for the collatdr In the
longer run, solutions for such a cross-border usddc
be found in further harmonisation and consolidation

From a practical point of view, he added that ituldo

be very important that the industry knew how the
facilities work and use them daily, especially siticere

is a better return from an investment in a faciiftyhe
latter is used regularly. This does not rule out th
existence of a “plan B”, according to which it waul
always be possible for the central banks to uselsim
tools to manage crisis situations, such as acagptin
assets they normally do not take as collateral and
putting in place very large-value operations. Hogse
non-routine interventions, the main (if not only)
requirement is that counterparties know in advahee
relevant legal arrangements. He insisted that such
emergency procedures should nevertheless remast a |
resort option and that central banks and marketepta
should normally try to make maximum use of existing
procedures when managing non-routine situations.

Along the same linesGodfried de Vidts argued in
favour of the use of existing facilities, for insta
triparty repos, and for further progress in remgvin
national barriers to the centralised use of calidie\s a
consequence, the Eurosystem should base its actions
an understanding of how bilateral commercial bank
transactions work. The central banks should equip
themselves with simple tools for any future cridikey
could for instance prepare themselves to use th®du
accounts they hold in other central banks’ books to
accept, under crisis circumstances, any collateral
these accounts. Hénally praised the work on the
eligibility of credit claims by the Eurosystem &®tuse

of these claims in central bank operations shows th
there is a willingness to use them also on a bdhte
basis, which obviously calls for more harmonisation

Marshall Millsap (JPMorgan Chase, Senior Vice
President for Global Industry Issues) questioneel th
reasons why there were such expectations from the
infrastructures in Europe, while the commercial Ksan
could already provide solutions.

Daniela Russofirst pointed out that custodian banks
also faced the constraints presented during th&icses

in particular those leading to the fragmentatiorpobls

of collateral between different jurisdictions anhdet
difficulties in using the collateral managementvies

on a remote basis. Second, she recalled the reasons
the Eurosystem had adopted the policy line thabitld
only use for its operations the collateral locaied
infrastructures that meet the Eurosystem user atdsd

A first reason was to ensure that the Eurosysteiglgs

to the collateral were adequately protected. Such
protection is better ensured with eligible infrastures
than with a private bank, notably in case of falur
Another issue was that it would have been diffidalt
provide custodian banks with information on theddre
extended by the Eurosystem to banks they are in
competition with.
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To put the issue into perspectiv@pdfried de Vidts
recalled that, five to six years ago, market playeould

not have let the Eurosystem take initiatives thielyrat
want because central bank money was more expensive
than commercial bank money. But the recent turmoil
had brought arguments in favour of central bank
actions. Without central banks, there would have
probably been more failures like the Bear Steanss o
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Session 3;

Provision of liquidity by central banks in times of

liquidity crisis

Introduction by Sylvie Matherat, Banque de
France

Session 3 was chaired I8ylvie Matherat, Head of
the Financial Stability Department of the Banque de
France. In her introductory remarks, she refercethé
current context of financial turmoil and liquidity
pressure and underlined the timely nature of this
session for central banks and economists.

Liquidity risk and monetary policy by
Stephan Sauer (European Central Bank)

Stephan Sauerfirst presented historical evidence of
past liquidity crises and the corresponding reactio
from the US Federal Reserve System. In the three
crises considered (the 1987 stock market crash, the
1998 LTCM crisis and the September 2001 events), he
noted that the Federal Reserve drastically lowétsd
key interest rate in response to the crises. Hgepa
sought to provide a framework to analyse the céntra
bank’s reaction to a liquidity crisis.

His paper presented a model that combines both the
microeconomic perspective of market liquidity (the
ability to sell assets quickly and at low cost) @hd
macroeconomic perspective of monetary liquidity (a
medium of exchange that influences the aggregate
price level of goods). This single framework is dise
analyse the effects of liquidity shocks on the ficial
market, and the subsequent emergency liquidity
provision by the central bank. Contrary to mosthuf
other models available in the literature, the adntr
bank’s intervention is represented in nominal teamd

not in real terms. While this choice leads to an
increased complexity of the model, the author stés
the importance of taking into account the fact tinet
central bank does not provide real goods, but anly
nominal amount of money, in order to model properly
the spillover of the crisis from the financial matko

the real economy.

The presented model included a market for assets
where investors can either invest in productive but
potentially illiquid nominal bonds or simply holdse
non-interest-yielding, always liquid, cash. The mlod
also included a goods market, where investors cgn b
goods with money, under a cash-in-advance constrain
In a first stage, investors decide how to splitirthe

wealth between productive but potentially illiquid
bonds and cash. The amount invested in bonds by the
investors determines the capital available to thal r
economy and therefore has an impact on output. With
this information, workers engage in nominal wage
negotiations.

In a second stage, investors are subject to adiigui
preference shock: some investors may choose to
consume more goods than they thought they would
when they made their investment decision in thst fir
stage. These investors try to sell their bondsttero
investors on the asset market. Should this prove
impossible or insufficient to fulfil their consunipi
needs, they can liquidate their bonds at a pridevwbe
the fundamental value. When liquidation occurs, it
reduces the amount of capital available to the real
economy, and therefore the amount of goods whioh ca
be produced in the third stage. The second stade en
with the workers engaging in a new nominal wage
negotiation.

In the third stage, goods are produced, and the
investors that hold bonds are refunded and recaive

nominal interest on their investment. Finally, the

investors can buy goods on the goods market.

The central bank can choose to intervene in therskc
stage to prevent the liquidation of bonds by offgri
repos on the bond market. By doing so, the central
bank faces a trade-off between allowing for the
maximum number of real goods to be produced (which
requires preventing the socially costly liquidatioh
bonds to provide the real economy with the maximum
amount of capital) and keeping the goods pricesat i
expected value to avoid any arbitrary wealth
redistribution effect from the workers to the intgs.

Using an analytical loss function for the centrahk,
the author is able to derive the optimal amount of
liquidity to be injected by the central bank. Howsled
that the size of the optimal intervention increaséh

the size of the liquidity shock, the importanceegivto
goods production relative to inflation, the immedia
cost of liquidation, and the future negative supply
effects of the crisis. The size of the optimal caint
bank intervention decreases as the amount of liiyuid
available to the investors increases.

If investors anticipate the central bank interventi
they will tend to invest more in the productive etss
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and less in money. On the one hand, this will keean
increased amount of capital available to the real
economy and thus to a higher output of goods. @n th
other hand, it will lead to an increase in the frecy

of the liquidity crises, as less “buffer money” Wile
held by the investors. This gives rise to the poksi

of an optimal monetary policy under commitment.

In some cases, the central bank can sterilise its
intervention, i.e. recover the liquidity injected order

to prevent the inflationary effect of the injectiolm
particular, such a sterilisation of the central lBan
intervention is possible if the liquidity shock very
short term or if the distribution of the liquiditpatters
only, rather than its total amount.

Liquidity shortages and monetary policy by
Gerhard llling and Jin Cao (University of
Munich)

Sylvie Matherat welcomed Gerhard llling as the
second speaker of session 3. He presented a pegter t
he had prepared witdin Cao. As he noted in his
opening remarks, their paper is closely relatedhto
previously presented work &tephan Sauer although
the two papers have a slightly different focus. iThe
paper models, for the case of pure illiquidity rishe
interaction between risk-taking in the financiattee
and the central bank policy with regard to its rofe
lender of last resort. The paper highlights thesptial
moral hazard effect that may arise as a consequance
the central bank policy.

Common wisdom in this regard is that the centralkkba
should rely on the Bagehot rule, namely that itutho
“lend freely at a high rate against good collatetal
prevent any moral hazard from arising. The central
bank should not target specific institutions, bather
should provide liquidity to the market as a whotel a
ensure that the illiquid yet solvent institutiorsccarry

on their operations. However, according to him, the
adequacy of the Bagehot rule might have to be
questioned, based on the lessons learnt from ttlente
financial turmoil, and based on the teachings from
theoretical models such as the one presented Aere.
an illustration of the banks’ incentives to frederion
each other's liquidity, he quoted Citigroup CEO
Charles Prince who made the following confession in
July 2007: “When the music stops, in terms of
liquidity, things will be complicated. But as lomag the
music is playing, you've got to get up and dance.
We're still dancing.”

Gerhard llling presented the assumptions underlying
their model. There is a continuum of investors tteat
either store their unit of endowment at no interas¢

or deposit it at a bank under a fixed payment diépos
contract. The banks invest the deposits by lending
entrepreneurs, which are of two different typeghe
model. The first type of entrepreneurs offer sédey-

yielding projects that are always liquid and payt ou
early. The second type of entrepreneurs offer risky
high-yielding projects that may be illiquid. Only a
certain share of this second type of projects pély
out early, while the rest of them will be delayettia
pay out late.

If there is no aggregate risk (i.e. the share gkt
projects which will be delayed is known in advance)
all banks choose the same allocation between tbe tw
types of projects. While some banks end up unlucky
(with a large number of delayed type 2 projectsgyt
are still able to borrow liquidity from the luckyabks.

All in all, all banks remain solvent in the abserafe
aggregate risk.

The presence of potential aggregate risk is modielte
follows. The share of the risky, high-yielding pofs
that will pay out early is not known in advancet ban
take two states: a low value where many risky [mtsje
end up delayed and a high value where most risky
projects pay out early. The behaviour of the banks
this situation will depend on the probability other
state occurring. If the probability of a liquidighock is
high, all banks will allocate their assets so abdable

to stay liquid should the liquidity shock occur.tlfe
probability of a liquidity shock is low, all banksill
allocate their assets so as to maximise their metur
under the assumption that the liquidity shock widt
occur. They prefer higher profitability to stayisgfe.
The banks will thus have to liquidate their progedt

the liquidity shock occurs, but the high payoff in
normal times more than compensates for the bad
performance in bad times.

When the probability of a liquidity shock is
intermediate, the resulting equilibrium is mixeang
cautious banks choose the safe option and allocate
assets so as to stay liquid in case the liquidityck
occurs. As a result, when the shock does not occur,
these cautious banks provide an excess supply of
liquidity to the market. Some more reckless baiake t
profit of this situation by allocating all their sets into
risky, high-yielding projects. When the liquiditirack
does not occur, the free-riders can simply borrow
liquidity from the cautious banks to obtain fundiifig.

few of their projects are delayed. If the liquid@kock
does occur on the other hand, there is a run ofrdbe
riding banks by investors and they have to liquedat
their projects. With their model, it is possible to
quantify this free-riding effect and to show that i
actually makes the investors worse off. This effisct
illustrated in Chart 5, which presents the expected
payoff for investors as a function of the probapithat

a high share of the high-yielding, potentially gllid
projects pay out early.

Emergency liquidity provision by the central barsk i
shown to help in the higit region as it increases the
expected payoff for investors. By providing liquidi
the central bank is able to avoid the socially lgost
liquidation of projects, increasing the social \aed.
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However, in the mixed strategy zone (represented by
the area betweemy and 1, in Chart 5), liquidity
provision by the central bank tends to make things
worse, even when the liquidity provision is only
targeted towards the cautious banks.

Expected payof
for investors

A

Probabilitynt that a high share
1 of high-yielding, potentially

1 illiquid projects pay out early
L

m T

Chart 5: Expected payoff for investors as a
function of the probability srthat a high share of
the high-yielding, potentially illiquid projects pay
out early. (Taken fronCao and Iling)

In conclusion, a surprising finding of their pajethat,
contrary to prevailing intuition, the moral hazard
problem is inherent even in an economy with pure
illiquidity risk. According to the Bagehot rule, ampure
liquidity crisis, central banks should lend frealyainst
good collateral at a penalty rate. Their model show
that such a policy fails to address the moral thzar
problem: even in the case of pure illiquidity risk,
unconditional lending encourages banks to behave
more recklessly, providing an insufficient level of
liquidity. As more reckless banks are always able t
offer more good collateral than prudent bankse&rss
that central banks should commit to targeting Hityi
provision only to prudent banks, contrary to what i
suggested in the Bagehot rule.

Increasing returns in the interbank liquidity
market by Enisse Kharroubi and Edouard
Vidon (Banque de France)

Enisse Kharroubi was the third speaker of session 3.
He presented a paper prepared vithouard Vidon.

In his introductory remarks, heexplained his
motivation for investigating the behaviour of the
interbank liquidity marketChart 6 shows the spread
between the three-month interbank lending ratethed

average central bank rate expected by the markbtsan
three-month period (taken as the overnight indexed
swap rate) for the euro, the dollar and the pound
sterling. The sharp increase of the spread clearly
indicates that banks are now much less willingetad|

to one another than they were in July 2007.

The list of reasons for this increase of the premiu
required by the banks includes a higher perceived
credit risk (banks are more reluctant to lend bseau
they fear their counterparties are more likely éfadilt)

and a higher perceived liquidity risk (partly besau
several banks considered they might face the need t
re-intermediate the special investment vehicles and
other conduits they had previously funded off their
balance sheets). According to him, two additional
features of the recent crisis must be taken intwaat

in order to explain the observed liquidity market
seizure. First, the originate-to-distribute modehym
have provided the wrong incentives regarding the
monitoring of underlying asset quality, leading do
situation of moral hazard. Second, the liquidityrke
may suffer from adverse selection due to the peimep
that the institutions borrowing liquidity on the
interbank market may be the ones that are in bagesh

These two features were included in the framework
proposed by the authors to analyse the functioniing
the interbank liquidity market and the occurrende o
liquidity crises when banks can face liquidity sketo
their assets.

The model presented includes a continuum of risk-
neutral, profit-maximizing banks that initially hewto
divide their investments between a liquid asset amd
illiqguid project. The illiquid project may face a
liquidity shock in the intermediate period, leavitige
investing bank with two options, either to reinvast
the project by providing additional cash and making
non-pecuniary effort, or to lose their initial irstenent
in the project. The banks with projects affectedaby
liquidity shock can try to borrow liquidity from loer
banks.

With large ex ante liquidity provision, the moralzard
problem is mitigated as banks facing the liquidity
shock make a large effort. Since banks finance
reinvestment mostly from their own funds, they pay
particular attention to improving the probabilithat
the reinvestment will be successful. By contrasthw
low ex ante liquidity provision, the argument is
reversed: the moral hazard problem is amplified and
banks make a smaller effort.

Their model provides two main results. First, credi
rationing on the interbank market is more likely to
happen when the individual probability of a bank
facing a liquidity shock is lower. Second, ex ante
competition between banks for illiquid, long-term
investments can hamper the functioning of the
interbank market.
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Discussion led by Nuno Cassola (ECB)

Nuno Cassolathen made some comments on the three
papers to close the session. First, he noted the
following paradox: some observers locate the caifise
the current financial turmoil in the previous periof
abundant liquidity when cash-rich investors began
looking for high yields; however, the provision af
sufficient amount of liquidity to the market is seas

an important objective in the three presented mper

He welcomed the contribution of these three papers,
which the notion of liquidity is central, to theisting
central banking literature, which until now hasused
essentially on the question of the interest raid ot
on the provision of liquidity.

He highlighted the multiple definitions of liquigit
used in the different papers. The concept of market
liquidity (the possibility of selling an asset watlt
excessively depressing its price) is present only i
Stephan Saueils paper. Funding liquidity (the
possibility to borrow money either without colleéeor
with assets as collateral) is present in all tipapers,
but with some differences. Funding liquidity is
expressed in nominal value in Sauer’s paper just li
cash, while inJin Cao and Gerhard llling’s paper
liquidity keeps its real value across the periddsally,

in Enisse Kharroubi and Edouard Vidon's paper
liquidity yields a constant return in each periastjlike
bonds.

Nuno Cassola also suggested giving a greater ole t
the public authorities (central bank, banking suizer
and deposit insurer) in the presented modelsJimn
Cao and Gerhard llling 's paper for example, deposit
insurance might prevent bank runs, so that therakent
bank does not have to intervene. Neither the centra
bank nor the banking supervisor is modelledEirisse
Kharroubi andEdouard Vidon's paper, which makes

it difficult to draw definitive policy conclusionfom

the paper.
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Chart 6: Spread between the three-month interbank lending rate and the average central bank rate
expected by the market in this three-month period (taken as the overnight indexed swap rate) for the euro,
the dollar and the pound sterling (Kharroubi and Vidon, Banque de France data)
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Session 4.
Modelling payment systems as a risk assessment
tool

of Using simulations, the authors evaluate the sigaifte

of the two liquidity effects in the specific case UC.
Their simulation of a disruption that affects a araj
participant until the end of day is based on two
Stehm (Board of Governors of the Federal Reserve assumptions. First, the disruption occurs at thenema
System, Associate Director), focused on how modgls  of the day when the potential liquidity sink isdast.
payment system activity can be used as a risk Second, the participant’s counterparties react owly
assessment tool. Payment systems are a recent anchours after the disruption occurs. The simulatiesuits
growing research area for economic modelling. The showed significant direct and indirect liquidityfeadts in

Introduction by Jeff Stehm, Board
Governors of the Federal Reserve System

The fourth session of the conference, chaired)é&fy

modelling of payment systems represents a usef@ll to
for central banks, insofar as it helps to undercstan

terms of value after the disruption: on average 46%
the overall payment value was not settled due & th

dynamics and risks that exist in the systems under disruption (seeChart 7). In comparison with similar

normal and stress conditions.

Liquidity effects of a participant-level

operational disruption in SIC by Martina
Glaser and Philipp Haene (Swiss National

Bank)

The session began with the presentation of twcarebe
papers that gave an insight into the effects of an
operational disruption on liquidity flows within a
payment system.

The first paper presented IBhilipp Haene and co-
written with Martina Glaser, both from the Swiss
National Bank, explored the liquidity implication$ an
operational disruption affecting a large participinthe
Swiss large-value payment system SIC (Swiss Intdrba
Clearing).

The authordistinguish between two types of liquidity
effects caused by an operational disruption takilage

in a payment system. First, as a direct effect, the
disrupted participant can no longer submit payment
instructions and other participants may cancelrthei
payment orders to the disrupted participant aftasirg
received the information that this participant mahble to
submit any further payment instructions into SIC.
Second, as an indirect effect, since the disrupted
participant can no longer recycle the paymentsivede
some liquidity is trapped on its account. This can
deprive the system of liquidity and eventually et
other participants from settling their own payments
potentially creating systemic risk.

studies, the authors found larger systemic effetta
participant’s operational disruption in SIC thanoitiher
large-value payment systems.
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Number of
transactions

Value of transactions

Chart 7 Simulation results, disruption of a
major participant, daily average

(Martina Glaser and Philipp Haene, Swiss National
Bank)

These larger effects in SIC may be at least partly
explained by system-specific factors. The firsttdac
specific to SIC identified by the authoris the
concentrated participant structure. As the two datg
participants account for more than 50% of the w&lue
settled in SIC, the failure of one of these pgphcits
can have more severe consequences than in a less
concentrated system. Furthermore, the relatively lo
liquidity levels in SIC (SIC settles all paymentstiw
liquidity amounting to 7% of the total value setfe
contribute to increasing the potential systemie&!.
Finally, the input behaviour of the participatingnixs
plays a significant role. Some participants tend to
actively manage their queues, only submitting new
payments when their outgoing payment queue is empty
As a consequence, these participants often hayeaonl

Banque de France/European Central Be@kbnference on “Liquidity in interdependent transigstems”

41



few queued payments at a given point in time. When
such a participant is affected by an operational
disruption, it results in a significant liquiditynk effect.

By contrast, a participant submitting a large parits
payments at the opening of the system will typicall
have very large queues at the beginning of the day.
These queues can serve as a liquidity buffer shewdt

a participant be affected by an operational fail\véile
payment queues are usually considered with suspicio
from an operational perspective since they induce
settlement delays, they can however have positive
effects in terms of liquidity, acting as shock-athsrs

in case of participant-level operational disrupsion

In conclusion, the authors emphasised the impogtaific
taking adequate measures to mitigate the systemic
impact of a participant’s operational disruptionor F
instance, the Swiss banking industry has issued
recommendations for a maximum downtime of critical
participants in SIC. Measures such as incentives fo
early input and settlement, access to intradayidigu

and the possibility for the Swiss National Bank to
initiate on-behalf payments were also mentioned.

Banks’ intraday liquidity management during
operational outages: theory and evidence
from the UK payment system by Ouarda
Merrouche and Jochen Schanz (Bank of
England)

QOuarda Merrouche and Jochen Schanzpresented
their theoretical and empirical study on banks'ctizam

to operational outages experienced by one partitipa
the United Kingdom’'s large-value payment system
CHAPS?®

The authors started by explaining what kind of ilitijy

risks a bank’s operational outage could produceeiVh

a bank experiences operational problems in a palymen
system, there is a risk that other banks continouadke
payments to this bank. As the stricken bank is lenah
send payments, it absorbs liquidity that is notilatée
anymore to settle payments between healthy banks.
Payments between healthy banks may have to be
postponed, which increases settlement risk. How
healthy banks react to the operational failure ¢ of
their counterparties thus matters for risk in tlhgrment
system.

They developed in their paper a game-theoretical
approach to predict banks’ reaction in the evehaiak
experiences operational problems. In the model, a

would be more costly than delaying transactions
intraday, the model concludes that healthy banke ha
an incentive to delay their payments to strickenkisan

the morning, but not in the afternoon.

The theoretical results were then tested against
empirical evidence using data from CHAPS: the datas
covered eight outages having occurred in CHAPS in
2007. The results of the empirical estimation sufgub
the model’s conclusions. During an outage affecting
major bank, the incoming payment flows to the k&it
bank decline. On average it takes 60% longer for a
stricken bank to receive GBP 1 billion during arage
than during normal times. The outage has also shmuc
stronger effect on the payment flows to the stmicke
bank when it happens during the morning than during
the afternoon. Regarding the impact of outageshen t
payments activity between healthy banks, the
investigation did not reveal any significant effeahd
payment flows between healthy banks appear unaffect
by the outage.

Discussion led by Douglas Conover (BIS)

Douglas Conoverpointed out that the main rationale
for central banks’ interest in operational risk rtgeis

the large external cost of operational outagesiyment
systems. When an operational problem happens wathin
payment system, liquidity may not be recycled betwe
banks. This can lead to unexpected funding andydela
costs for banks and may even affect funding markets
including overnight interest rates.

Both papers looked at the liquidity impact of a kian
operational disruption in a systeMartina Glaser and
Philipp Haene examined the issue by modelling the
largest possible effects of an outage — or a wease
scenario — whileOuarda Merrouche and Jochen
Schanztried to understand how banks react to a real
disruption. In response to the risks implied by an
operational outage in a payment system, differgmeg

of policy measures may be taken: (i) enhancingriass
continuity planning, designing the system in suchay
that minimises the systemic risk, e.g. implementing
liquidity-saving mechanisms; or (ii) encouragingodo
practices among banks, e.g. early submission of
payments and active queue management.

He concluded by suggesting possible extensiongeo t
papers. Additional issues could be addressed, asch
the financial costs related to operational outagethe
collateral needed by banks to cope with unexpected

bank’s decision to make payments depends on whether disruptions.

another bank experiences operational problems,oand
the time of the day at which the problem arisesseBa
on the assumption that delaying transactions ogbtni

15 CHAPS is an RTGS system. In 2006 average dailyraeb
and values settled in CHAPS amounted to 131,000npats
and GBP 231 billion.
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Performance and resilience to liquidity
disruptions in interdependent RTGS payment
systems by Fabien Renault (Banque de
France), Walter Beyeler (Sandia National
Laboratories), Kimmo Soraméki (Helsinki
University of Technology), Morten Bech
(Federal Reserve Bank of New York) and
Robert Glass (Sandia National Laboratories)

The papers byFabien Renault Walter Beyeler,
Kimmo Soraméki, Morten Bech andRobert Glasson
the one hand, and yavid Mills and Samia Husain
(Board of Governors of the Federal Reserve Systam)
the other hand used multi-systems models to andgse
consequences of system interdependencies.

The paper byRenault et al. modelled the interactions
between two RTGS systems through the settlement of
FX transactions and tried to understand, basechisn t
modelling approach, how liquidity disruptions ineon
system can, in some cases, spread to the othensyst

In the model, two RTGS systems are linked throwgh t
sources of interdependencies. A first source of
interdependency is created by the dual participatioa
few global banks that are direct participants irthbo
systems and make FX trades with each other onssgro
basis. This is a so-called institution-based
interdependency in the typology developed by th&€ &P

Working Group on System Interdependencies. A

second, system-based interdependency is created by

linking the two RTGS systems through a payment-

versus-payment (PVP) mechanism that ensures the S€curities settlement systems

simultaneous settlement of both legs of FX trarisast

The model captures how, due to these two
interdependencies, the settlement activity of thwe t

synchronisation of FX transactions, is very highthe
PVP case.

When the operational disruption of a significantdb
bank in one system occurs, it causes a liquiditk &

this system. The paper investigates the effectiofi an
operational outage on the other system. In all idensd
cases, a liquidity crisis affecting one RTGS systean

an impact on the activity of the second RTGS system
(seeChart 8). The disruption is shown to propagate
from one RTGS system to the other through three
different identified channels. The first channeltie
queuing of both legs of FX transactions in the R¥Be,
which mechanically creates queues in the unaffected
system. In the non-PVP case, this leads to thel4ul

of FX exposures instead. The second identified obBn

is the decrease in the submission rate of new FX
transactions. As many transactions are pending, the
global banks become less likely to emit new FX
transactions according to the model, affecting the
activity in both RTGS systems. The last channehdse
complex, and is related to the distribution of baks
and customer deposits of the different banks. Asafio
banks are equally affected by the outage — the most
important counterparties of the stricken bank amrem
affected — a liquidity imbalance is created in fivst
system and propagates to the second system thieXigh
transactions.

Interlinkages between payment and
by David Mills
and Samia Husain (Board of Governors of

the Federal Reserve System)

David Mills and Samia Husain built a theoretical

payment Systems becomes correlated. The Setﬂementframework of interconnected systems to understand h

activity of the two systems is deemed correlateérwa
period of high settlement activity (respectivelperiod

of low settlement activity) in one system statisliig
corresponds to a period of high settlement activity
(respectively a period of low settlement activiiy)the
other system.

Modelling is performed under normal conditions amd
the event an operational disruption affects a figant
local bank in one RTGS system (i.e. the bank adfibct
neither participates in the other RTGS system nor
engages in FX transactions). During normal opematio
the two RTGS systems are shown to be interdependent
The level of correlation between the activity oé ttwo
systems depends on the level of liquidity and on
whether the FX transactions are settled PVP or non-
PVP. At high liquidity levels, the correlation, vahi is
driven by FX trading, is pretty low, since bankvé&an

any case enough liquidity available to settle any
payment immediately. At low liquidity levels, the
degree of correlation between both systems depemds
the way FX trades are settled. While no correlai®n
observed in the non-PVP case, the correlation hetwe
the two systems, which is explained by the

disruptions in one system may affect the functignir
other systems. Their work focuses more specificaily
linkages between large-value payment systems (LYPSs
and securities settlement systems (SSSs).

The paper studies how disruptions may impact
interlinked systems through banks’ behaviour. Banks
are supposed to minimise their costs of transfgrrin
funds and securities, which include the cost afaidy
liquidity. Their decisions regarding when to send
transactions are influenced by three given factts:
cost of intraday liquidity, the settlement risk atite
alternative design of systems. The cost of intraday
liquidity is measured as encompassing two types of
costs: an overdraft fee and/or an opportunity aufst
collateral. The cost’s calculation may thus be &ethpo

the various existing central bank policies on id&a
liquidity access. The settlement risk can be defias

the risk that payments are not sent by the expdited
When materialising, the settlement risk is assit@daas

a temporary disruption. The third factor is the
alternative design of payment systems. The dessga u

in the paper is inspired by the actual configuratad
payment systems in the US and UK. The first one
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Chart 8 Evolution of the settlement rate in the dollar andeuro system, following an operational
disruption affecting a large local euro bank. PvPhigh liquidity case. (Renault, Soraméaki, Beyeler, Bch

and Glass)

consists of a central bank-operated LVPS and a DVP
model 1 SSS, which corresponds to the US Fedwire
funds and securities systems. In this situationkbaise
the same account for both funds and securities
transactions and all their transactions are seitiagal

(either the LVPS or the SSS), the effects on banks’
liquidity depend on the design of systems. Forfirst
design, the effects are equivalent to a shock tifiigc
both systems. For the second and third designs, the
effects are less pronounced because the LVPS a&nd th

time on a gross basis. The second design combines aSSS are separate.

privately operated LVPS and a DVP model 1 SSS — UK
CHAPS and CREST - and securities are settled in rea
time on a gross basis in the SSS with a correspgndi
funds transfer in the LVPS. The third design is a
privately operated LVPS and DVP model 2 SSS — US
Fedwire funds and DTC: securities transactions are
settled on a gross basis for the securities legoaral net
basis for the cash leg.

The authors evaluate the effects of disruptionsaon
system by looking at banks’ balances. Under normal
conditions (no disruption), the model predicts low
overnight liquidity needs whichever the system gesi
As regards crisis conditions, two different sitoas are
examined, i.e. when disruptions happen in bothesyst
(the LVPS and the SSS) and when the shock only
concerns one system (the LVPS or the SSS). When
there are disruptions in both systems, the model
indicates an increase in the need for overnighiidity

that is linked to disruptions: some banks have tgrea
overnight liquidity needs because they failed toeree
expected funds. Furthermore, the impact is more
pronounced in the third arrangement of systemsh(wit
DVP model 2 SSS) than in the two other ones. Indeed

Discussion led by Johannes Lindner (ECB)

The discussaniohannes Lindner elaborated possible
model extensions and drew policy lessons basedh@n t
papers.

As regards the paper tenault et al, he suggested
simulating new scenarios, e.g. looking at the oeitafga
global bank or several banks in addition to theagatof
one significant local bank, considering two RTGS
systems of different sizes (one large and one 3¥roall
having a coexistence of PVP and non-PVP mechanisms
to settle FX transactions. He proposed revisitiome
theoretical assumptions on which the model is based
particular, the paper could investigate the stiateg
behaviour of banks when deciding to send payments o
not and could make the liquidity level endogenous.

He envisaged some possible enhancements to the
theoretical approach @avid Mills andSamia Husain
This approach could for instance benefit from addil

banks are not able to use any positive balance that dimensions of banks’ behaviour or a larger samjle o

comes from the SSS to offset negative balancebkdan t
LVPS. When disruptions are limited to one system

banks. It was also suggested to test the modehsigai
stylised facts. From a broader perspective, he
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qguestioned the traditional SSS typology to which th
paper refers because new developments in SSSs have
blurred the boundaries between DVP model 1 and DVP
model 2 (e.g. liquidity-saving mechanisms in DVt a
settling security and cash sides in DVP2).

Finally, he emphasised the central bank policiest th
could be driven by the conclusions of the two paper
Given the existence of system interdependencies,
central banks have a keen interest in cooperatiitiy w
other central banks and supervisors. They may atsa,
catalyst, encourage banks to adopt good practaes,
system operators, and enhance RTGS features (e.g. b
introducing limits) to facilitate risk managemenitivin
systems.

In conclusion, it was pointed out by the audiert all
current research work in payment systems modelling,
including the papers presented during the session,
concentrated on the liquidity effects of operationa
outages. However, it could be interesting to lodk a
shocks other than operational disruptions, e.g. the
financial insolvency of a participant.
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Session 5:

The increasing importance of system

Interdependencies

Introduction by Denis Beau (Head of the
Secretariat of the Committee on Payment
and Settlement Systems)

The fifth session of the conference was chaired by
Denis Beay Head of the Secretariat of the Committee

significant participants in many differesystems. The
recent rise of system interdependencies can thus be
attributed to the combined effects of globalisation
financial consolidation, technological innovatioand
public and private efforts to strengthen the global
infrastructure, for example by establishing PVIDMP

on Payment and Settlement Systems, and former links between systems to eliminate credit risk.

Chairman of the CPSS Working Group on System

Interdependencies, which described and analysed the In terms of risk implications, system interdepertuies
complex phenomenon of interdependencies among the have several conflicting consequences. He thusleeca

different market infrastructures in a regbmublished

that the establishment of DVP and PVP links between

on 4 June 2008. Interdependencies arise when the systems has allowed for a large reduction in thewarn

settlement flows, operational processes or risk

of credit risk faced by financial institutions. Cthe

management procedures of one system are related toother hand, system interdependencies now allow

those of other systems. Hstressed that in many
circumstances, the smooth functioning of one system
becomes conditional on the smooth functioning of
another system.

The Working Group identified three main forms of
system interdependencies. System-based
interdependencies result from direct relationships
between systems, such as DVP or PVP links.
Institution-based interdependencies occur wherobal
financial institution either participates in or pides
services to several systems. Finally, environmental
based interdependencies refer to the common reliahc

several systems on the same external element, for

disruptions originally occurring in a single systém
spread quickly and widely to a large number of othe
systems. A consequence is that the level of resitieof
the global financial system has become dependent on
the consistency and the quality of the risk managgm
arrangements of a limited set of critical actorduding
major systems, financial institutions and service
providers. There is therefore a need to ensurethwat
new risks created by system interdependencies alle w
understood and well managed by all relevant
stakeholders.

example several payment systems relying on the same Panel session with Alain Raes (SWIFT),

messaging service provider, or several CCPs relging
the same collateral valuation methodology.

He discussed the results obtained by a survey cbedu
by the CPSS Working Group on System
Interdependencies that shows that the three forins o
interdependencies are particularly strong on a dtime

Gerard Hartsink (ABN AMRO and CLS Bank)
and Marshall Millsap (JPMorgan Chase)

The panel’'s composition well reflected the taxonavhy
interdependencies as identified by the Working @rou
Gerard Hartsink, Chairman of CLS Bank and thus
representing globally important systems, was thst fi

basis, as the LVPS, SSS and CCP of the same countrypanellist to take the floorMarshall Millsap, Senior

are often interconnected and often share the saithe b
of participants and sometimes the same service
providers. Interdependencies are also presentoposs-
border basis, through CLS which interconnects many
different LVPSs, SWIFT which provides services to
many systems across the world, and a limited nurober
globally important financial institutions that are

16 The report entitled “The interdependencies of paymand
settlement systems” is available on the BIS website
(www.bis.org).

Vice President for Global Industry Issues at JPMarg
Chase, then shared with the audience the views of a
globally important financial institution. FinallyAlain
Raes Head of the Europe, Middle East and Africa
Region at SWIFT, presented his thoughts on thesatirr
situation as a representative of a globally impdrta
service provider.

Gerard Hartsink first recalled the importance of the
CLS system, which settles USD 4 trillion a day in 1
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currencies for its 60 bank members in 22 jurisditdi
Chart 9 well illustrates the critical role of CLS within
the network of the world’s payment and securities
systems. CLS provides its customers with high-value
settlement services for PVP FX transactions, by
eliminating the Herstatt risk, by reducing the ldjty
needs of the settlement banks thanks to a netrigndi
mechanism, by offering a high level of operational
efficiency and by allowing for an increased trading
capacity.

Although the settlement of PVP transactions remas
core activity, CLS has started to diversify anchasv
settling OTC credit derivatives with DTCC. In atfas
moving environment with many new entrants on the FX
trading side, CLS is willing to benefit from econias

of scale, while remaining committed to offering ighh
quality service in terms of risk management.

He successively mentioned three possible oppoiggnit
for CLS to develop new services.

First, CLS might want to set up a CCP for FX
transactions. Indeed, while CLS is able to elinengdie
Herstatt risk by exploiting the self-collateraliginature

of PVP FX transactions, it does not act as a CG& —
now — and thus does not guarantee settlement.ign th
regard, heexpressed his concerns that some traders
might misunderstand the nature of CLS and
inadequately monitor their counterparty risks by

believing that CLS guarantees the settlement. Agldin
CCP layer to CLS could thus be a possible way fodwa
in this regard.

Second, CLS could offer a cross-currency intradeaps
facility. Banks are often long in collateral in one
currency, but short in another. Some of these banks
could then have difficulties in meeting their irdey
obligations in one given currency, although theierall
collateral position is comfortable. Referring toeth
recommendations of the October 2005 repénam the
Payment Risks Committee, he suggested offering a
cross-currency intraday swap product within CLSaas
way to provide relief to the banks with an unbakshc
distribution of collateral across currency zones.

Third, CLS could become an information providerhwit
regard to FX trading. Besides CLS’s main role of
suppressing principal risk in FX transactions, & a
highlighted the critical importance of the realdm
information provided by CLS. Benefiting from a real
time view of their exposures, the participating ksare
able to make informed decisions with regard torthei
risk management policies, which is particularly
important in times of crisis and uncertainty. Ins hi
opinion, there might be room for a greater roleCbfS

as an information provider with regard to FX

17 The October 2005 report from the PRC is availahte
www.newyorkfed.org/prc/.
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transactions. Should the CLS members agree to share
information, very valuable information might indebkd
extracted from the half million transactions settie

CLS every day.

While CLS is open to new opportunities to offer
additional services and benefit from economiescafes

he stressed that the Board of CLS remained fully
committed to fulfil its primary mission of ensurirgy
high level of operational reliability on a day-tayd
basis. In the rapidly moving environment of an FX
world which is likely to undergo significant charsge

the next ten years with further consolidation expéc

he believes it is important to find the proper bak
between the low costs provided by the utility moaied

the increased operational risk of concentration.aln
more and more interconnected financial world, he
welcomed the CPSS report on system interdependencie
as a way to move forward with the regulatory
framework at a global level and to promote coopenat
between private and public actors at an internation
level.

Asked by a member of the audience whether CLS had
any plans to widen its settlement window, he mertb

a series of possible future developments. Currently
being discussed by the CLS Board is the possibilfty
having more than one settlement cycle per day withi
CLS. While this could solve some problems for tlae F
East countries, some participants believe it might
however lead to some large intraday short positions
Other changes might also be needed in order ta offe
settlement for the BRIC (Brazil, Russia, India and
China) currencies, once they meet the strict risk
management criteria set by CLS.

Then,Marshall Millsap briefly presented the payments
and securities settlement business of JPMorganeChas
As a direct participant in 45 payment systems in 28
countries, the largest clearer of dollar payments the
second largest clearer of euro payments, JPMorgan
Chase easily qualifies as one of the few globally
important financial institutions described in th® &S
report on system interdependencies. In this regard,
JPMorgan Chase is not only an important consumer of
payment and settlement services, but also a vege la
provider of such services, and this activity ac¢euor

a respectable 9% of the firm’s total income, aswsho
by Chart 10.

JPMorgan Chase has adopted an interdependent Yiew o
the business to set up its risk management funétion
this domain. The same functional teams (risk,
compliance, legal and network management) indeed
oversee both payments and securities activitiesl, an
large deals are reviewed from a global perspective.

He welcomed the recent central bank initiatives on
cross-border arrangements and interdependencies,
qualifying the work of the CPSS as crucial and
constructive, and called for the efforts to be iearron
even after the present turmoil has been resolved. H

# Head of business reports to CEQ

B Business line heads are on Firm Executive Committee

9% of Firm Income

Over $9 billion in revenue

21% revenue growth in 1008

26,000 employees in 38
countries

$250 million in depesits 1008

B Treasury Services (Cash
Memt)

Hinvestor Services (Custody)

® Clearance and Collateral
Management Services

= Liguidity Products

Chart 10 The importance of Treasury and
securities services for JPMorgan Chase
(Marshall Millsap , JPMorgan Chase

hoped the fruitful public-private dialogue would
continue to strengthen in the future and was paeity
eager for a further central bank involvement on the
question of industry standards and interoperabifty a
shareholder of SWIFT and CLS, JPMorgan Chase is
also calling upon the globally significant finarcia
institutions to have an open dialogue on the role,
governance and strategy of the global financial
infrastructures.

He concluded his presentation with a series of
“existential questions”, pointing to the difficulfgr the
large global players, whose actions can have system
consequences, to reconcile the shareholders’ paigpe
with the long-term interests of the global industAs
the move towards increased consolidation is likely
continue in the next decade, this question is Yikel
become even more pertinent in the future.

Subsequently,Alain Raes started by recalling the
multifaceted nature of SWIFT, which is at the same
time a highly resilient messaging network, a statda
setting body and a community of financial instibuis.

In this regard, he emphasised SWIFT's recent efftart
broaden the community of its users, allowing
corporates, insurance companies and government
institutions to join. According to SWIFT, the araivof
these new customers will lead to an increased
standardisation of the financial messages, evdptual
allowing for both lower costs and a higher level of
resilience of the global financial system.

The importance of SWIFT with regard to the world
financial system is highlighted in the CPSS repmnt
system interdependencies, according to which “the
common reliance on SWIFT significantly contributes

the interdependence of operational processes of
payment systems and, to a lesser extent, securities
clearing and settlement systems in CPSS countries”.
Indeed, “if SWIFT were unavailable for a sustained
period of time, a large number of other systemslavou
be [simultaneously] affected”.
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Acknowledging the importance of SWIFT for the glbba
financial system, he presented an overview of SVAFT
most recent efforts to further increase the resikeof

its messaging services. While prior to the Septembe
2001 events, SWIFT focused on preventing single
points of failure, it has ever since worked on Hert
improving its operational arrangements so as toecop
with the possibility of coordinated attacks, alowgh
more traditional large-scale natural disasters. [SWI
has therefore undertaken a series of actions,
coordination with its customers, the industry aheé t
national authorities. Hestressed the importance of
SWIFT efforts in the areas of security, peoplesisri
management and service continuity. With regarchto t
latter, he was delighted to announce that SWIFT had
achieved a 100% level of availability in the firsix
months of 2008.

in

Asked by a member of the audience how SWIFT
managed its human resources from an operatioral ris
perspective, he replied by insisting on the “falis not

an option” company culture. By ensuring that edelff s
member is well aware of the risks involved for tieers
and other stakeholders, SWIFT can expect a high
involvement of its employees with regard to meetimg
company’s operational objectives.

SWIFT’s current architecture involves two operating
centres (OPCs) that back each other up, each OIRG be
able to handle alone the totality of the traffi@e>OPC
can thus take over the failed OPC's traffic wittd0
minutes. A cold start disaster recovery infrastitetis
also available in case both OPCs are no longer in
operation. In an effort to further increase itseleof
resilience, SWIFT has recently launched the digtetd
architecture programme, which will include several
improvements to the current situation, includinthiad
OPC and a possible extra layer of resilience with a
recovery from an “ice cold” site (s€&thart 11).

CurrentArchitecture

Rearchitecture (future)

Layer 1
Day to day resiliency. Multiple
connections, protected sites, built in
backup within OPC
Layer 2
Intercontinental backup in 30 minutes in
the unlikely event layer 1 fails

Better than today
Strong local resilience with significant
OPC and DRI site improvements

Better than today
+ 20 minutes site switchover
+ Zone failures don't impact other zones’
internal traffic.

Layer 3
Cold Start Infrastructure for the extreme
case where layer 2 is not enough

Better than today
= Not needed for dual-OPC failure
= Can be activated for single zone with
no impact to other zones

Layer 4 (Does not exist today)
Extra protection layer possible
A site in a zone may “lce Cold” Start
another zone

Slide 8

Chart 11 SWIFT rearchitecture and
operational resilience (Alain Raes, SWIFT)

Besides working on its own internal arrangements,
SWIFT is also looking at new ways to help market
infrastructures prepare for disasters. SWIFT isetfoge
currently investigating the feasibility of a bul&trieval
facility, which would help a market infrastructure
reconcile its messages before restarting from dtsl ¢
backup site. Another option would be for SWIFT tsh

a generic contingency market infrastructure appboa
which would keep track of all liquidity movements,
allowing the market infrastructure to quickly recde
after a disaster.

He concluded by emphasising SWIFT's critical rote a
the centre of many payment and securities systams,
well as SWIFT's commitment to further contribute to
the mitigation of the risks faced by the globalaficial
system.

Following the panel session, a question from the
audience triggered a discussion on how to besihisga
the necessary public-private dialogue on paymedt an
settlement issues. Based on the experience of 30e &
group of 30 private banks involved in the field of
securities settlemenklarshall Millsap insisted on the
need for the private banks to first select the viaaié
industry players and then approach the authorities.
this regard, Gerard Hartsink, based on his ABN
AMRO experience, highlighted the difficulty of sag

a fair and transparent criterion to select the viahe
players, potentially excluding some willing partiesd
the sensitivity of the choice of a proper represtve

for the group. While no equivalent to the G30 ydasis

in the payments worldvlarshall Millsap expressed his
hope that such a group would be formed, as a ratura
interlocutor of the CPSS. With regard to SWIRAIain
Raesmentioned the existence of the SC3 (SWIFT Crisis
Coordination and Communication) group, which brings
together representatives from SWIFT, the industrg a
the public authorities, with the aim of improvingreent
crisis management practices.

Denis Beau concluded session 5 by encouraging all
relevant stakeholders to continue working togetiner
order to further improve the resilience of the glbb
financial system in the light of today’s new chalies.
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Session 6:

Interoperability or integration: interdependencies

In the EU and elsewhere

The aim of this session was to analyse the
interdependencies generated by European initiatives
seeking to harmonise post-market infrastructureshis
respect, two types of projects are currently being
implemented in Europe: (i) the development of the
interoperability between trading, clearing andlsetent
infrastructures within the framework of the Code of
Conduct on clearing and settlement; and (ii) the
implementation of European platforms, e.g. TARGET2-
Securities, which are fostering the integration tioé
post-market. Thanks to the wide horizon coveredhiey
speakers in this panel chaired Dgniela Russo(ECB),

a fruitful exchange of views on these issues tolalce
between user representativeslafn Pochet BNP
Paribas), the exchangeduflith Hardt, FESE), the
CCPs Diana Chan, EuroCCP) and the public

authorities  Konstantinos  Tomaras  European
Commission).
Is the EU a model for the world? by Alain

Pochet

Alain Pochet started his presentation by noting that the
payment systems landscape had changed dramatitally
the past ten years. The systems used to be sgedialt
each level of the settlement chain, i.e. tradihgaring,
settlement. But today, the increasing interdepetygen
between each level of the settlement chain requires
users to be involved at each of these levels in the
management of projects.

Since 2007, the implementation of the Markets in
Financial Instruments Directive (MiFID) has intraxha

a revolution in the post-market, implying a muchher
level of complexity. There used to be for one sigur
(ISIN code), one trading platform, one CCP and one
CSD. As of September 2008, there will be for one
security, numerous trading platforms, a few CCRkan
few (I)CSDs. Against this background, two major
initiatives are aimed at introducing rationalisatio the
post-market: (i) Euroclear's ESES project, whicHl wi
cover three markets (Belgium, France and the
Netherlands); and (ii) TARGET2-Securities, whicHlwi
provide rationalisation at a wider level.

Concerning interoperability, he noted that up tavng2
interoperability demands had been sent across Europ
within the framework of the Code of Conduct on
clearing and settlement, which raises the mattethef
economic efficiency of that trend in terms of inwesnt
costs, savings for users and the cost of implertienta
The potential higher level of fragmentation entiley
interoperability may generate higher costs for ukers

in several areas: position management in CCPs,
collateral management, risk management and business
continuity. Given these costs related to the
implementation of interoperability, he wondered
whether the time needed to pay back the investments
associated with interoperability will be acceptabbe
users, who cannot afford a “thousand years’ payback
According to him, the most efficient way to fostae
harmonisation of post-trading is to have one common
project with one target platform.

In the area of cash management, he considered that
harmonisation has been achieved thanks to TARGET?2,
and that this harmonisation is also well on traok f
securities settlement, if the TARGET2-Securities
project is confirmed. The sole element lacking lie t
European landscape is a single CCP, which coulg hel
to decrease the costs of clearing, which still aotdor

a substantial proportion of overall post-tradingstsp

and could allow for sounder risk management.

Between these two solutions aimed at harmonisation
(i.e. interoperability and the integration of ptaths), he
expressed himself clearly in favour of the second
option, insofar as the first option would involvéigher
level of costs and risks. If a higher degree of
competition at trading level is desirable, theraosneed

to duplicate competition at the lower levels of the
settlement chain. According to him, the solutiom fo
harmonisation of cash and settlement management has
been found thanks to the complementarities between
TARGET?2, TARGET2-Securities and CCBM2 projects.
Europe should now be focusing on the implementation
of a single CCP.
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The EU Code of Conduct and the concept of
interoperability by Judith Hardt

Judith Hardt’s presentation focused on the way
interoperability is being implemented by European
infrastructures today, the limits that can be ideadt
and the possible solutions put forward in Europe.

The fact that some major players at trading level a
already integrated and that others are not makes
integration difficult to achieve. At the clearingvel, a

lot of discussions arise on the possibility to depe
cooperation for cash equity clearing, as well as fo
derivatives clearing. Some years ago, every country
Europe had its own exchange and its own CSD. With
the implementation of the European Monetary Union,
there has been a clash between the starting htaizon
integration promoted by the euro and the historical
vertical silos at national level. However, only som
actors have started thinking “horizontally”, sotadace

the challenges raised by integration.

The MIFID is one of the instruments applicable siric
November 2007, which is trying to open up compatiti
mostly at the trading level. But, when deciding on
MiFID, European regulators were not smart enough to
see that behind trading, there is post-trading, tad
the development of competition at the trading lelas

not foster automatically competition in post-traglin
Actually, everything fundamentally “goes back tae th
same plumbing”.

However, after MiFID, there was only a small apigeti
within the industry for re-regulating post-tradirag the
birth of MiFID had already been a painful one. umnt,
with the Code of Conduct, the European Commission,
which was not very keen on having more regulatioh b
was willing to promote competition, asked the irtdys

to propose its solutions for post-trading.

The Code of Conduct is aimed at providing the users
with the freedom to choose their provider at eautell
from trading to post-trading. Therefore, the Code i
structured around three objectives: (i) price
transparency; (ii) separation of activities; andi) (i
unbundling. The latter objective is especially veleat

for vertically integrated infrastructures which may
potentially cross-subsidise certain services, ai as

for access and interoperability, obviously the most
difficult part.

The part on access and interoperability, which was
negotiated separately from the Code’s other objesti
resulted in the adoption of the Guideline on aceass
interoperability, i.e. 62 articles which define how
interoperability should work at the European lev@h

the basis of that Guideline, 82 access and
interoperability requests have been sent acrosspeur
But no project has been effectively implementedaso

After having recalled the principles and the conhtein
the Guideline on access and interoperability, shieted

out the difficulties faced in practice with the
implementation of this theoretical framework. Thedé

is very ambitious, since it tries to create a cactiral
European passport, whereas the European legislator
not have the courage to come up with a solution.
According to her, what the industry has put onttige

is pretty good in theory and probably much less
complex than what a directive would have proposed.
The problem is to put into practice a contractual
instrument in a non-harmonised environment. The
industry faces obstacles which are, to some extent,
related to the regulatory environment. In particula
there are no commonly agreed standards for CClPe at
European level. There is no agreement on the rwved f
CCP to have a banking status, although the trend in
Europe is for CCPs to have this kind of status,cWwhi
allows them to benefit from a banking passport.rélie
also the need for CSDs to operate only in their own
country. These public obstacles will be very difficto
overcome, unless there is harmonisation of the
environment at the European level.

The industry is also facing obstacles from the atgv
sector, which are linked to the fact that interadity
implies new technical challenges. These obstades a
not the most serious and depend on the political
willingness of infrastructures to find solutionshére
are also differences in the interpretation of some
principles of the Access and Interoperability Gliitks

like the obligation for a CCP sending a request for
interoperability to clear the whole range of praduc
cleared by the CCP receiving the request. Debates h
also surged on the prioritisation by infrastructuire the
treatment of requests for interoperability. Anottapic

for discussion is the definition of risk management
principles.

She regretted that before going for self-regulatoa
interoperability, a sufficient cost-benefit anafygrom
users’ and from supervisors’ perspectives has eenb
carried out. Nevertheless, she considered that dtill
too early to assess the results of the Code of @uind
One of the key questions concerns the benefits of
competition at all levels of post-trading, and ihdyaat
the level of clearing in the absence of harmorosatf
the minimum safety standards. Besides, in a frageden
environment where economies of scale are stillequit
small, one of the important questions regards Hiktya

of European operators to face up to the competibion
bigger non-European competitors, like DTCC which
benefits from enormous economies of scale.

Today, the legislators seem uncertain about whaldh
be favoured: competition or investor protection.eSh
noted that in the US, the SEC focuses its wholéypol
on the latter aspect. A challenge facing the inguist
that the views of the global players and of smkiers
are diverging with regard to the need for harmdiosa
Global players are in favour of a higher level of
harmonisation, whatever its degree of complexity, a
their economies of scale allow them to maximise the
benefits of harmonisation. Small players, however,
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consider that harmonisation does not let them phay
same game on a level playing-field and that they ar
protected by their local rules. This is the paottic
framework within which interoperability is discusisi
Europe today.

Interoperability 1, 2, 3 by Diana Chan

Diana Chan wished to look at the subject from a
different angle, with the viewpoint of an indepente

CCP. Interoperability has one objective, two ways o
being implemented and three barriers.

The single objective of interoperability is to irese
competition, in order to lower the price of postding
services and to have much more efficient capital
markets in Europe. “Competition” means the abibfy
trading firms to choose their CCP.

Two categories of CCP interoperability links can be
distinguished: competitive links promoted by thed€o

of Conduct, on the one hand, and the already
implemented links which can be qualified as
“cooperative links”, on the other hand. An ECB stud
published last year demonstrated that several
cooperative links already exist in Europe. Thisosec
form of links is working because there are bendbts
each involved party. Generally, a CCP which recuast
cooperative link responds to a demand from its suser
who want to trade in a new market but do not want t
take out a new CCP membership. Their existing CCP
provides an intermediary service, on which it charge
fees. The CCP which receives the request consiters
link as an opportunity to extend its market covertma
new user population. When exchanges go globalgther
will be demand for cooperative links between CCPs
because trading firms in different locations typflica
want to keep their existing clearing solution. The
cooperative links are commercially sensible because
they bring advantages to every stakeholder.

The approach of competitive links is completely
different. The fact that no CCP link has yet been
implemented under the Code of Conduct demonstrates
the difficulties of implementing competitive links.
According to her, ‘it is like inviting yourself teat
someone else’s lunch”.

involve

The three barriers to competitive links

competition, legal and risk issues.

First, competitive links raise issues of prioritisa. For

the incumbent CCP, there is an incentive to pigait
less competitive offers which will get less markbtre
from the incumbent. In her view, EuroCCP’s requests
for interoperability would not be on the top of thst

for other CCPs. Indeed, EuroCCP charges €0.06#r cl

trading costs in Europe. Moreover, exchanges which
own CCPs, and trading venues that have an economic
interest in the CCPs they appoint, are likely te their
CCP as an additional source of revenue and willegto
themselves from the competition of new CCPs.

Second, the development of interoperability is also
slowed by legal barriers. There is neither the mlutu
recognition principle for CCPs in Europe, nor migim

risk management standards. These obstacles attg pret
immovable without a directive.

Last but not least, there are risk barriers, which
arguably the most relevant. The mutual exposure of
interoperating CCPs creates additional risks. Oefau
management procedures are notably much more
complex in the case of interoperating CCPs. MosPEC
have risk mutualisation schemes which imply a cost,
generally not taken into account by trading firms b
which they should pay more attention to if their ZC
interoperates with another one. A single CCP ir on
market operates in a much more controlled
environment. Risk management issues involving two
interoperating CCPs are already difficult. Managin
risk issues involving multiple interoperating CCRs
much more complex, and would probably require the
implementation of a CCP for CCPs. One option to
manage such complex risks would be to ask regslator
to guarantee the CCPs in their jurisdictions inecas
default, but then there could be strong incentifas
CCPs to behave as if they are “too big to fail”.

Clearing and settlement costs in the US have bited c
by various studies as very low compared with Europe
In the US, interoperability led eventually to
consolidation towards one infrastructure. Thereduse

be seven silos of exchanges and clearing houses and
CSDs. All the CCPs merged to form NSCC and all the
CSDs merged to form DTC. Then, NSCC and DTC
merged to form DTCC, which is the single clearimgl a
settlement infrastructure for the US cash equities
markets. The biggest benefit of consolidation is
economies of scale, as observed in the US. DTCC is
owned by users in proportion to their usage, with a
rebalancing of their shareholding every two vyears.
DTCC gives back all the profits to its users, adiden
what is needed for investment. Today, the cost of
clearing in the US is €0.0033. The weighted average
cost of clearing in Europe is between €0.20 an@&0.
while EuroCCP charges a maximum of €0.06. In
Europe, the unit cost remains high because themedu
cleared by each infrastructure remain low. In 2004t
when CCPs were being introduced for the cash eguiti
markets, a group of banks advocated one CCP for
Europe, but exchanges kept building their own CQPs.

is quite ironic that the same group of banks came i
2007 to create the trading venue “Turquoise” with i
own preferred CCP, “EuroCCP”. The proposal of
EuroCCP is to provide Europe with US-level low psc

each side of a trade, while other European CCPs are for clearing via a user-governed, at-cost businesdel.

charging 3 to 8 times more. This example demorestrat
one difficulty in using interoperability to loweropt-

Consolidation is the solution to bring costs dowhijlst
having an appropriate governance structure.
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For the future, she considers that European
infrastructures should contemplate how to compete
globally and the best ways to ensure future Eunopea
competitiveness.

Konstantinos Tomaras

Konstantinos Tomaras started by wondering whether
the title of the session is meant to oppose theaums
of interoperability and integration and whethersthi
opposition is relevant and really reflects the apph of
the European Commission on post-market issues.

In his view, it is more relevant to oppose the ginétion

of markets against the segregation of marketsher t
interoperability of infrastructures against their
consolidation.

The action of the Commission is focusing on the
opposition between integrated and segregated nsarket
The Commission’s aim is to foster a move from
numerous segregated markets to one integrated EU-
wide market. There are several levels of segreg#tio
which are interconnected among themselves. For
instance, the legal definition of a securities $fan may
influence the design of systems. The focus of the
Commission is mainly to try to get away from these
differences and to end up with a single harmonised
market. Therefore, the Commission’s objective is to
achieve equivalent sets of rules at technical afissd
legal levels, so that participants may equally cetamn

the market in a harmonised environment.

The Commission is not focused on a particular lohd
market organisation (e.g. a vertical or horizomaldel,
consolidation or interoperability). But it is willg to
create an environment for the development of an
integrated market not slowed by barriers.

This move towards a more integrated market
environment will provide the participants with the
possibility to choose their preferred market orgation
model. Reciprocally, interoperability and consolida
also foster market integration. As a matter of ,(fact
market integration, as well as the interoperabiéityd
the consolidation of infrastructures, form a dynami
process. This dynamic process justifies having
simultaneously projects of consolidation, like Ta6
Euroclear's single platform, with the promotion of
interoperability.

The policy stance of the Commission is to be néutra
with regard to particular types of market organat
The Commission’s support for the Code of Conduct
should not be read as support for the so-called
“spaghetti model”. The most important part of thed€

is to have an undertaking of the industry on market
integration.

The Commission is also trying to solve legal bastie
e.g. the prohibition for issuers to issue secuyiiie a
non-domestic CSD. This kind of barrier is a cleardte

to the development of an environment where both
consolidation and interoperability are possible eJé
are not easy problems to solve because a balasc® ha
be struck between corporate and tax law issues.

With regard to obstacles pointed out by other spesk
such as the lack of regulatory action to facilitthe
whole process, he considered that there were twio ma
issues: (i) the passport issue for CCPs and CSi; a
(i) the issue of cooperation between European
regulators. He recognised that these issues areasot
easy to solve as anticipated. When the Commission
discussed its action plan for the post-marketelit that

it was too early to raise these issues and thabitld
have proved to be counterproductive, as it wouldeha
taken an enormous amount of time to reach a consens
The Commission preferred to take sufficient time to
assess the whole situation.

As a conclusion, he underlined that the questiorisib
related to interdependencies is crucial. The astion
under way for the finalisation of the ESCB-CESR
recommendations will really help in addressing that
issue. This discussion is greatly facilitated bye th
already existing cooperation between regulators in
Europe. The Commission is constantly assessing how
discussions in the industry as well as among régrda
are progressing, and will evaluate soon the impads
policy on the market. He thought that the EU shawdd

be too pessimistic about where it is and wheresit i
going on the post-market. Nevertheless, a lot sfies
have yet to be considered and addressed.

Conclusion of the panel by Daniela Russo

Daniela Russoconcluded by stressing the fact that there
is obviously a problem of integration in Europe.isTts

an issue for the single currency area, which da@s n
have a single infrastructure, and also for the lsing
market. This is a peculiar situation where the ency
area does not coincide with the single market.

She stressed that it could be difficult for globiyers

to understand why the consolidation process shiaiklel
place in three steps: first in the euro area, timethe
single market and finally at the global level. Ifbig
investment is required, she considered that Europe
should look forward, i.e. avoid developing solugon
which could prove inadequate in the short run.

A second difficulty relates to the fact that itrist so
easy to introduce a single infrastructure in 27ntoes,
which have different legal and fiscal regimes. Tikithe
reason why the Commission chose not to impose a
single infrastructure, but tried to create a faadle
environment for consolidation, which correspondtht®
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objectives of the Code of Conduct as well as remgvi
the Giovannini barriers.

In this respect, interoperability could have beestep
which could have led smoothly to integration. Bas,

noted by all the speakers, this is not happening.

According to her, this would be due to the issuset
by Diana Chan, i.e. the increase of costs and risks
related to interoperability which is further incsea by
the lack of harmonisation of legal and regulatory
frameworks.

To resolve this issue, the solution supported by th
Eurosystem has been to push for harmonisation @nd f
the introduction of common platforms that woulcball
for competition and will be designed in such a \aayto
favour their extension, possibly to become globathie
future. TARGET2-Securities is the most remarkable
example of these initiatives.
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High-level panel session:

Which strategies should be adopted by the central
banks and other public authorities to prevent

liquidity crises?

The closing high-level panel session of the comfeee
was chaired by Jean-Pierre Landauy Deputy
Governor of the Banque de France. Four distingdishe
panellists, Claudio Borio, Head of Research and
Policy Analysis at the Bank for International
Settlements, Charles Kahn, Professor at the
University of lllinois,James McAndrews Senior Vice
President at the Federal Reserve Bank of New York,
andFranco PassacantandpManaging Director at the
Banca d’ltalia, were invited to elaborate on thentle

of the panel regarding the strategies that shoed b
adopted by central banks and other public autlesrit
prevent liquidity crises.

Charles Kahn (Professor at the University of
lllinois)

Charles Kahn emphasised first the need to better
approach the concept of liquidity, by defining icat
terms. The first term defined was “flexibility”. 1Bie
institutions desire flexibility, they maintain shor
maturity assets, transparent and easily marketable
positions, and hold options.

The second key term was “interdependence”.
Generally, institutions maintain flexibility by hdling

the situation by themselves, independently. However
they sometimes maintain flexibility by hoping that
others in the economy will provide flexibility thém,
which results in their putting themselves at theaye
of the other institutions. If an institution maimta
flexibility by having readily saleable assets, the
expectation is that other agents would be ableutp b
these assets.

The third key word was “externality”. In the conteof
payment systems and liquidity provision in genettz,
operation of one given institution can be faciéthtby
the actions of other agents. However, numerousrpape
emphasise that the flexibility provided through sihe
externalities is sometimes inadequate, becausenibt
contracted upon perfectly. Regulators can encounage
subsidise institutions to provide that flexibility one
another, should the need arise. But in doing sy déine
going to discourage the institutions’ individual
provision of liquidity. Moreover, the flexibility
provided may not be used for the purposes intended,
i.e. to provide flexibility to the other institutis, but

only to maintain self-protection, which is not what
regulators had in mind.

He pointed out that a fourth important term is
“exceptionalism”. Not every externality can be
corrected by the regulators. In normal times, despi
the imperfections of the liquidity market, the
institutions can be expected to protect themselves
adequately in normal times. But this benign neglect
would not induce them to maintain adequate fleiipil

in a crisis situation. It is not simply a case efulatory
moral hazard, where individual firms are calculgtin
that central banks would step in necessarily. Thelev
problem arises because it is certainly not worthing

the complete contracts for this exceptional stéitthe
world, which cannot be adequately taken into actoun
by individual firms.

The first question the panel can try to answerniden
what circumstances can central banks and public
authorities properly identify the channels of lidjty
crisis propagation today and tomorrow. He stressed
that the question is difficult to answer, becaute i
depends upon which financial institutions impligitl
rely on other financial institutions to handle finem

this individual question of flexibility, without an
contract being written. It entirely depends uponatvh
kind of exceptional systemic risk would arise ire th
context of interdependencies, which is a difficult
question to answer for regulators in new situations

The second question to be asked is what type of
cooperation is needed to prevent liquidity criseshie
context of interdependent economies. He underlined
that the main concern is to distinguish betweenmadbr
disciplinary mode and crisis resolution mode. Otiee
realisation is there that a crisis has arisen, ewatn
between the regulators seems to come rather quickly
To further improve the cooperation among regulators
better understanding is crucial of what tripwire® a
there that move your fellow institutions from onede

of behaviour to the other.

The final question addressed was under what
conditions can the monetary policy strategy be
effective in preventing liquidity crises. With aolger

monetary policy, the central bank wants the pradide
liquidity to disperse widely through the whole
economy, rather than being hoarded by its initial
recipients. However, monetary policy is only the
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general provision of liquidity with the hope thatwiill
be spread from the initial recipients to subseqoees,
and seems therefore insufficient to prevent ligyidi
crises.

Jean-Pierre Landau subscribed to the view that it is
difficult to provide liquidity to one specific instition,
rather than to the market as a whole. He stre$ssdat
clear distinction should be made between monetary
policy and liquidity provision. The issue of proiid
liquidity should not be framed as a change of manet
policy. In practice, central banks have to make shat
people understand that the setting of interessrain
the one hand, and the provision of liquidity, or th
other hand, are two separate sets of monetaryypolic
instruments.

Charles Kahn agreed that monetary policy can, in the
short term, be separated from the problems of prawi

of emergency liquidity, and welcomedean-Pierre
Landau’s insight on this matter. He regretted however
that such a view was not yet considered as ohvious
many central banks around the world, pointing t® th
“shadow of Bagehot” that still hangs over the tliigk
on this issue.

In his concluding remarks, he pointed out that each
time the regulators fix a liquidity-related probley
making it costly for a bank or a financial institn to
engage in an inappropriate behaviour, they simply
create a new need for this financial institutionfital
another clever way of enjoying the benefits of that
liquidity. This particular problem is therefore aisble,

as the regulators will always be a step behingims

of financial innovation.

When the crisis comes, it is no longer possibl¢atk
about clever regulations to prevent moral hazard
behaviour in the long run. In times of crisis, the
regulators have to react in the short run and it is
important to humbly acknowledge this fact in the
design of the regulatory operators.

James McAndrews (Senior Vice President at
the Federal Reserve Bank of New York)

James McAndrewsaddressed the questions regarding
which strategies and which type of cooperation are
needed to prevent liquidity crises in interdependen
economies, how to ensure at the same time
convergence and flexibility of monetary policy

frameworks and what type of cooperation is useful i

crisis resolution.

He pointed out that one striking fact observedhia t
turmoil has been the level of central bank coopenat
regarding liquidity provision. Major central banks
made several joint announcements and enhanced their
provision of liquidity, including an expansion dfiet
types of collateral accepted, a lengthening ofténms

of liquidity provision and an expansion of access t
dollar liquidity in Europe. Referring to the FX spsm
conducted by the European Central Bank and thesSwis
National Bank to provide dollar liquidity, he sugted

that it would be useful for central banks to maimta
these FX swap agreements established among
themselves in the recent months. These swaps proved
useful in addressing a particular friction obserwed
this financial crisis, i.e. the lack of integratibetween

the Eurodollar market in London and the Eurodollar
market and the Federal funds market in New York and
in the US more generally.

The comparison between the LIBOR overnight interest
rate reported by the British Bankers Associatiod an
the effective Fed funds rate that is calculatedthry
Federal Reserve Bank of New York shows that these
two markets are normally fairly well integrated €se
Chart 12). The very low spread was down to zero from
1 January 2007 and then, on 19 August 2007, an
enormous range of rates became apparent between
these two overnight interest rates on USD interbank
lending. There was simply one interest rate forNev
York Federal funds market and another interestfate
the London Eurodollar market.

Further research by the speaker on the New York
Eurodollar market showed that it is quite well
integrated with the Federal funds market in Newkyor
The divergence therefore lies between the London
market and the New York market.

One of the differences between the two markets,
besides the time-zone difference, is that the Eemop
banks active on the Eurodollar market do not haee t
benefit of the reserve averaging provision that is
applied by US banks. The US banks are required to
hold reserves and they can average them over a two-
week period. They can arbitrage across days and
consequently their demand is very elastic. In @stfra
bank in London which needs dollars one day has to
find them that day and consequently its demanaig v
inelastic. In periods such as the last months an th
money market, this gives rise to an extraordinary
volatility in the overnight LIBOR rate. ProvidingSD
liquidity in Europe can address that sort of vdilsti
and reassure banks that they have access to much
needed USD funding in future. In this respect, the
periodical auctions that have been held by the &N

the ECB have been very important. In some other of
his research, the announcements of these auctieres w
found to have led to a significant decrease intlinee-
month LIBOR rate.

A second issue addressed was whether there is any
further progress to be made in adapting the desfgn
infrastructures to cope with times of liquidity sis.
Actually, liquidity provision is not adequately
modelled by the idea of complete contingent comsrac

a world in which all markets are competitive and
complete, so that contingent promises can be made
enforceable. However, the money market is an OTC
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market. It is not even subject to the same proedas
those available with exchange-traded financial
instruments. For example, the money market settiéme
occurs through the unilateral action of particiaint
relation to different countries’ LVPSs according to
certain market conventions.

Some research done recently fJgmes McAndrews
Leo Bartolini and Spence Hiltonusing a dataset of
trading times and settlement times for money market
loans showed an extraordinary delay of several fiour
in the settlement in Fed funds of Eurodollar trages
New York. If the trades were settled hours earlilee,
situation would probably improve and it is very
possible to imagine that there could be ways tteset
money market instruments on a more multilateraisbas
In an article published in 2008ames McAndrews
suggested some ways in which this could be condeive
using existing market infrastructures, i.e. the dfad
Reserve National Settlement Service. Without gaog

a full exchange-traded market, there are realigtigs

of improving things in terms of the regularity and
expectation of settlement of money market trades.

Another type of improvement that might be feasikle

to envisage a complete market for contingent liigyid
provision, as suggested Bllen and Gale (2007) in
their work on financial crises. In this framewor)
promises made by the banks are eventually
enforceable. The forward market for money market
trades is a thin market, which is not well suppebgy
margins or other risk control measures. Likewise t
market for lines of credit and letters of crediivery
disaggregated market in which a particular bank is
simply making a promise to a customer and no one
knows exactly how this promise is to be enforced.

According to James Mc Andrews there may be a
socially useful role for a regulatory interventionthis
area. In this respect, capital requirements fotingent
liquidity provision may be more carefully considére
There may also be some room to require a certain
amount of syndication of large lines and letters of
credit, which should improve resiliency and
information about the overall system’s exposured an
which might also lead to better pricing. There are
marginal steps towards making a multilateral
arrangement, if not going straight for an exchange-
traded idea for money market instruments.
Nonetheless, some of the exchange-traded benéfits o
margining could be adapted and clear expectations f
settlement times could make important improvements
in the future.

Jean-Pierre Landau then asked whether it was right
to say that the potential demand for liquidity ierasis

is infinite and said that, if so, there is no wagan be
satisfied. The ideas that were developed by the
speakers were extremely interesting because thdd co
reduce the probability of this situation happenimgy, if

it does happen again, the question remains opea as
what can be done.

Franco Passacantando (Managing Director
at the Banca d'ltalia)

Franco Passacantandoagreed with the previous
speakers that the most difficult question is, under
which conditions can central banks and public
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authorities properly identify the channels of lidjty
crisis propagation today and tomorrow. According to
him, investing in knowledge and conducting further
research on this topic would be valuable.

Actually, the channels for the propagation of isee
difficult to model. First of all, the easiest chahris the
sudden and sizeable contraction of liquidity intaier
structured products. A second one is the unexpected
return to banks’ balance sheets of off-balanceishee
commitments. A third one relates to the link betwee
price movements, margin calls and the demand for
collateral. A fourth, even the most difficult oris,the
effect of intraday liquidity risk with respect to
overnight risk. Conducting research in this area is
desirable and the Banque de France's Financial
Stability Review on liquidity risk, issued in Felany
was thus very timely.

A macro-stress program is something that need®to b
further enhanced. Perhaps a good way to appro#&h th
issue is to combine a top-down approach and atbetto
up approach, in collaboration with the financial
industry, which is something that is being donethsy
Banca d'ltalia. Another area of research for thedza
d’ltalia is how the intraday liquidity patterns aét the
overall risk. A lot can be learned by analysing the
intraday liquidity patterns in RTGS systems.

Regarding the second question about how to enhance
cooperation, he emphasised the existence of twestyp
of cooperation. The first one is cooperation betwee
central banks and supervisory authorities and the
second one is the cooperation among authorities in
charge of payment systems oversight.

On the first issue, the experience of the Banctalifl,
which has both responsibility for supervision and
central bank authority, illustrates that the prakynof
these two areas was very valuable during the cfizis
two reasons. Firstly, it has allowed a rapid excfeaof
information between the two functions of the Baird,
between supervision on the one hand, which has a
more detailed understanding of risks and positiohs
individual banks, and the central banking arealmn t
other hand, which has a much more immediate and
real-time interest in what is going on in the marke

Secondly, it is interesting also from a policy
perspective. Actually, recommendations to individua
institutions tend to be as prudent as possiblerdéya
the liquidity management of their own position. The
perspective of the market as a whole instead reguir
that this excessive prudence is not such that itldvo
limit the liquidity of the market as a whole. Thgsan
inevitable tension that can be better manageceitwo
components in charge of liquidity management reside
in the same institution or have a very strong
cooperative framework.

Regarding the cooperation among oversight autlesriti
it should be recalled that the payment systems &brk

smoothly during the crisis. In Europe, although
TARGET2 was a major new system coming into
operation during the crisis, it ran very smoothije
smooth functioning of payment systems was the tesul
of the great attention that the industry has paid t
operational and systemic risk. This was also tlsalte
of the attention that the oversight authorities egaw
these types of risk.

The situation may become more challenging in the
coming years because of the interdependencies. The
creation of a global infrastructure will requiremaich
enhanced form of oversight framework.

Regarding the collateral policy, sufficient flexibyi is

a virtue, but it can also sometimes be a vice. The
Eurosystem’s policy is in favour of establishinglear
range of collateral that is available for systemaxoid
changing it when things become more difficult bessau
this would create moral hazard. In certain excegtio
circumstances, however, a certain flexibility is
inevitable.

As to the question whether central banks should
promote an organised market for liquidity, his aesw
was positive. The Banca d'ltalia has a long expeee

of promoting an organised market for both bonds and
liquidity. This market performed regularly durinbet
crisis of the 1990s and are also doing so in theeat
crisis, with the organised market recovering ittuate
after an initial fall.

Among the issues that have come up, one is retated
the optimum level of transparency.Franco
Passacantando underlined that transparency isblalua
and that this liquidity market helped, through its
transparency, to improve overall efficiency. At the
same time, in crisis situations, transparency besoa
problem for certain institutions. During crises,nso
individual institutions were trying to avoid tradirin
this market, preferring to engage in bilateral ¢é=d
This is an issue that deserves attention and theate
banking community should make a joint effort to
promote the organised market because this could
provide further information for the managementho§t
crisis.

Claudio Borio (Head of Research and Policy
Analysis at the BIS)

Claudio Borio focused first on how one can prevent
and manage liquidity crises. After defining thener
“liquidity crisis”, he listed a series of eight grositions
regarding the nature of those crises, how theyhmn
addressed and about the role of payment and setitem
systems in this context.

Claudio Borio started by defining a liquidity crisis as a
sudden and possibly prolonged evaporation of both
market and funding liquidity with potential serious
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consequences for the stability of the financialtesys
and of the real economy. “Market liquidity” is the
ability to trade an asset or an instrument at shotite,
with relatively little impact on its price. “Fundin
liquidity” can be defined as the ability to raisasb or
cash equivalents, either through the sale of aetass
through external funding.

The first proposition is that beyond the obvious
idiosyncratic elements, all liquidity crises shatdeast
two key characteristics. The first one is that whisay
materialize, at the core of their dynamics is aually
reinforcing feedback between market liquidity, furgd
liquidity and counterparty risk or credit risk more
generally. Sometimes what evaporates first is marke
liquidity, which in turn generates an evaporatioh o
funding liquidity. According toClaudio Borio, the
recent turmoil could probably be classified thatywa
An extreme lack of confidence in the valuation of
structured products led to the freezing of the mark
and to a run on Asset Backed Commercial Paper. On
other occasions it is funding liquidity that evagmies
first, inducing a dry-up of market liquidity throlig
distress selling or threatened distress sellings Was
probably the case for LTCM. But in all cases,
counterparty risk either triggers or amplifies the
original disturbance and induces a withdrawal from
transactions, a cut in credit lines and funding and
increase in variation margins and haircuts.

The second key characteristic that all liquidityses
share is that they are not like a meteorite stfiken
outer space (that is “exogenous”). Rather, theybast
seen as the endogenous result of the build-up in
aggressive risk taking and associated over-extengio
balance sheets over a prolonged period, which night
referred to as “financial imbalances”. The implioat

is that the build-up phase of a liquidity crisis is
characterized by what might be called “artificial
liquidity”. This results from the self-reinforcing
process between liquidity and risk-taking, which
implies that both market liquidity and funding lidity

look highest precisely when they are the most
vulnerable. Funding liquidity or easing funding
constraints support risk-taking, which raises asset
prices, reduces volatility and risk premia and umnt
feeds back into funding liquidity. So, this strong
positive feed-back process ultimately sets the seéd

its own destruction.

The second proposition is that the role of paynasmt
settlement systems in liquidity crises is importanot
limited. It is important because badly designed
payment and settlement systems exacerbate liquidity
crises once they materialize. They do so in twoswvay
They amplify concerns about counterparty credk.ris
This is why so much effort has gone into mechanisms
such as delivery versus payment (DvP), payment
versus payment (PvP) and central counterparties
(CCP). And they amplify uncertainty about cash #ow
and payments, for example in the case of the
unwinding of transactions in net settlement systems

It is, however, limited for two reasons. First df, a
because some of the mechanisms to deal with
counterparty risk put, by design, more pressure on
liquidity; the resulting pressure needs to be prigpe
managed. This is the case in DvP and PvP. The decon
and more important reason is that fool-proofing
payment and settlement systems can not address the
build-up in risk taking and the deterioration in
underlying asset quality that almost invariably ésd
behind liquidity crises. To be provocativ€laudio
Borio said that, in the limit, it could even be
counterproductive to the extent that greater cemfie

in the strength of the infrastructure induced mtrke
participants to take on greater risk, just as the
improvement in the state of the roads makes people
drive faster. The implication is the need to compdat

the strengthening of payment and settlement systems
with other policies.

Those other policies give rise to several propossi
The third proposition is the need to improve budfer
such as car bumpers, continuing the analogy wigh th
state of the roadsClaudio Borio provided two
examples. One is higher capital buffers. Up to mtpo
capital buffers can enhance liquidity because @&f th
critical role that credit risk plays in the proceSine
should recall that it was concerns with potentialses
on thinly capitalized off-balance-sheet vehicleshe
infamous conduits and SIVs — that triggered a ran o
them. The second type of buffer is a liquidity leufper

se. One way of having stronger liquidity bufferstas
strengthen liquidity risk management. The mostmece
report of the Basel Committee finds a lot of rooon f
improvements, both in terms of stress testing and
contingency planning. The second way is to use
regulation and supervision to ensure that buffees a
high enough. In this context, howevéiaudio Borio
cautioned against time-invariant liquidity ratios.
Actually, only amounts in excess of those minima ca
act as buffers. When liquidity crises strike, thieding
minima will raise the imbalance between supply and
demand for liquidity and can accordingly act iniadk

of pro-cyclical way. Indeed, it is likely that tiséze of
the buffers will decline as risks build up. This is
because the mispricing of risk lies at the origirtie
problem in the first place.

As a result, there are basically two types of pidén
problems with buffers. The first one, which is very
specific, is that time-invariant minima fail to aeds
the endogeneity of risks with respect to the ctillec
behavior of institutions. This can add to the
procyclicality of the financial system. The more
general one, in the same spirit of improving tfeesbf
the roads, is that they may simply lead to fagbeesds.
As some senior bankers would say, the whole pdint o
a better risk management system is to take on more
risk. Therefore, they can basically act as an acatr
rather than a brake.
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The fourth proposition o€laudio Borio is the need to
complement “improvements in the state of the roads”
and buffers by putting in place “variable speedithin
The general principle would be to slow down thddui
up of risk taking and associated overextension in
balance sheets, by increasing the resistance to e
they develop, as a kind of dragging anchor. And in
order to allow the speed to pick up faster follogvamy
strains that materialize, the drag would be rel@ass

a result, the variable speed limit can act asnd kif
stabilizer both on the way up and the way downhef t
credit cycle. What is needed is to think of how to
induce a degree of countercyclicality in the prutén
framework, including its buffers, so as to offshet
potential excessive procyclicality of the financial
system. It is this procyclicality that can generate
liquidity crises and financial instability. One cérink

of these instruments as including capital and tlgyi
standards, but the task is not an easy one.

The fifth proposition ofClaudio Borio is related to the
liquidity provision role of the central banks. The
central bank framework for liquidity provision is a
“double-edge sword”. There is a tradeoff, as onahe
hand it acts as a buffer but, on the other hanthay
also act as an accelerator. As the ex ante knowletlg
its presence may induce faster speeds or greater ri
taking (this is very much the moral hazard issus th
was discussed in theme 3), the two aspects nebd to
balanced.

The sixth proposition o€laudio Borio is of a more
technical nature. In a liquidity crisis, the key to
effectiveness is not the net amount of liquidity
provided by the central bank but its distributiontie
system. Despite what can often be read in the press
in more academic papers, what central banks put in
with one hand they generally take away with theenth
The key to the effectiveness of liquidity provisiisnto
ensure that liquidity reaches those that need gtrand

are unable to obtain it at sufficiently attractieems in

the market. The intermediation role of the cenlahk

is key, hence the increase in the range of eligible
counterparties and eligible collateral as well bhe t
lengthening of the maturity of the operations. The
implication is that, by necessity, in order to be
effective, liquidity provision will need to be atame
favorable terms than the market's. This is possible
either because the central bank has better infazmat
than the market and counterparties, which coultilme

if the central bank is in charge of supervision, or
because the central bank can solve the coordination
failure that gives rise to an externality. The canmmg
however, is that the central bank may take too much
risk ex ante and its liquidity operations may be to
large and too prolonged. There is a risk to bedddk.
And there is an exit problem that needs to be
addressed.

The seventh proposition @laudio Borio is the need
to develop principles for liquidity provision to @iegss

such market-wide disturbances. In the context of a
solvency crisis of individual banks, there are edre
principles regarding how to restructure them or twha
kind of role liquidity provision can play. However,
there is no equivalent consensus when the problem
initially takes the form of market-wide liquidity
disruptions, as in the recent case. So far, cebhtraks
have largely been de facto shaping those principles
through their own day-to-day actions. However, more
reflection is needed. The principles would need to
address the relationship between operations in alorm
times and times of stress, how to balance liquidity
support with moral hazard risk, and effective exit
strategies.

Finally, the eighth proposition @laudio Borio is the
need to reconsider the possible role of monetaligygo
specifically interest rate setting policy, in the
prevention of liquidity crises. The key link is heten

the level of policy rate, on the one hand, and risk
taking, on the other hand. The relevant issuesb&an
summarized through three questions. The first @ne i
the extent to which the unusually low level of pgli
rates in recent years may have induced greater risk
taking. The personal answer Gfaudio Borio is that
this effect should not be underestimated. In amece
paper with Haibin ZhuClaudio Borio has argued that
the risk taking channel is an important but negléct
aspect of the transmission mechanism of monetary
policy. The second question is whether monetary
policy should lean against the build-up of riskitak
and associated financial imbalances, even if nean-t
inflation appears to be under contr@laudio Borio’s
answer would be yes, as monetary policy can be
thought of as another kind of speed limit, probahly
most important of all. The third question is whethe
there is a risk of an excessively strong and pigéon
easing in response to the unwinding of financial
unbalances or the emergence of liquidity crisese Th
answer ofClaudio Borio would again be positive, as
there is potentially a serious exit problem, susttte
one Japan has been facing in recent years.

Conclusion by Jean-Pierre Landau (Deputy
Governor of the Banque de France)

Jean-Pierre Landau emphasised the first important
conclusion of this conference, which was that payme
and settlement systems have not failed. At the
Eurosystem level, work is under way to ensure tthat
continues, e.g. the successful launch of TARGET® an
the progress made with the TARGET2-Securities
project, and to maintain confidence in systemshim t
future.

Another important lesson is that central banks have
cooperated very much during this period, leading de
facto to a convergence in operational frameworks.
There are still differences in the way liquidity is
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provided, but the convergence in what central banks
are trying to achieve is very high, including the
lengthening of maturities, and the extension of the
range of collateral and list of counterparties. €an
banks’ liquidity frameworks are also converging.
Therefore, the three main pillars are: convergence,
cooperation and resilience of payment and settlémen
systems.

He mentioned that very important issues have been
raised by all the interventions, including whethawsre

of a buffer is needed, whether these should betatapi
or liquidity buffers, or whether “speed limits” shid

be implemented. These important issues are stidhpp
including the one on moral hazard. In his conclgdin
remarks, he also pointed to the relationship betwee
transparency and liquidity needs as another ardse to
further explored.

Jean-Pierre Landau closed the conference by
thanking the distinguished panel and the audience f
their attention.
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