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Introduction

INTRODUCTION

Many consider liquidity transformation one of the preeminent functions of banks and
an essentialcongpn ent f or the functioning of an econo
liquidity and thereby spurring economic growth have a long tradition, dating ba#aim
Smith (1776). Modern incarnations of the idea that lidjty creation is central to banking
appear most prominently in the formal analyse8igfant (1980)and Diamond and Dybvig
(1983) These theories argue that banks create liquidity byp#oge shortterm, liquid
deposits and making longterm, illiquid loans. Banks hold illiquid assets and provide cash
and demand deposits to the rest of the economy. The authors model liquidity transformation
performed by banks in its simplest concepti@aaresult of maturity transformation. The
Diamond and Dybvig (1983nodel provides an explanation for the existence of banks as
follows: Economic agents might face unexpected liquidity needs. Banks exist because th
provide better liquidity insurance than financial markets. Indeed, banks provide funds to
borrowers over a given time periolMleanwhile, depositors can withdraw their funds on
demand at par value. Through their function as liquidity insurers, banlexposed to the
risk of run on deposits and could experience lack of liquidity. These difficulties can worsen if
banks cannot sell their assets or cannot access external sources of funding. Consequently,
there are two dimensions of bank liquidity closely k e d  marketHiquidityp Decker,

2000. The first isfiasset liquidity, which corresponds to the ability of a bank to immediately
sell or securitize a nonmonetary asset without facing large los&dk (et al., 200%
Alternatively, the bank can pledge them as collateral in a secured borrowing. The second

dimension isfifunding liquidityd, the ability of a bank to access external sources of funding

1 Adam Smith (book Il, chapter I, 1776) emphasizes importance ab a n kgaidity creation. In addition, he

shows how it helped commerce in Scotland in the 18th century. Hetndtest fit he trade and i nd
have increased very considerably during this period and that the banks have tmmhtilgood deal to this

increase .
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through interbank financing, by issuing commer@apers or covered bonds or attracting
more deposits. A bank can also use-liHfance sheet commitments from other financial
institutions to obtain external liquidity.

Although these two approaches are distinct, they are closely related. Indeed, a
leveraged institution that is not willing or able to sell its assets on time needs to ensure
appropriate funding liquidity. Likewise, an institution that is not able to obtain the necessary
funding might want to sell or pledge assets, which is considerably nféoeltifor illiquid
assets. The mutual interaction between the liquidity of funding and the liquidity of assets
tends to reinforce one anotBethat is, unexpected withdrawals from customers are likely to
exceed the available amount of cash. Such unbalaarecexacerbated following a fall in the
' i quidity of adsalmuidityarisks)e tosr (pio.ses.i;dbflfies fupdngle .n,g fi
liquidity risko ) . H e n ma&urity tbaasfokmationrisk ar i ses from t he mu:
of Aasset liquidty risko andfifunding liquidity risko. Maturity transformation risk is the risk a
bank takes of being unable to meet unexpected withdrawals from customers with its liquid
assets. Maturity transformation risk and available liquidity vary according to the
circumstances and how long they prevail. Consequently, several approaches of bank maturity
transformation risk can be defined according to three dimendidaitz @nd Neu, 2007 The
first is thefimismatch or structural liquidity siko. It refers to the maturity transformation risk
that exists in the structure of -oand oftbalance sheets, which stems from pure maturity
transformation and the asymmetry of commitments between both sides. The second
dimension is thdicontingent liquidty risko. Liquidity risk is considered a contingent risk,
because it can be generated by primary fattéeery risk factor is likely to imply liquidity
needs and might create a distortion in the balance sheet stfutimmecan increase bank
maturity ransformation risk. The third dimension correspondénarket liquidity risk. It
refers to the risk a bank takes of facing higher than expected losses from selling assets at
discounted value when financial markets become less liquid. Consequentlyshihealige of
banks6 assets might be too | ow to meet unex
banks6é risk of being unable to meet unexpec:
continuously obtain funding on the interbank market and rolt owvéssue commercial papers

and covered bonds. From these definitions, bank liquidity and exposure to maturity

2 Primaryfactorscanbe endogenou®(g, the underestimation of liquidity requirements, the underestimation of

available liquidity the inefficient management of credit or operational risks) or exogeeaysevery paential

source of systemic probl ems: pay me ieditsrynsh).em di srupti o
3 For example, future events might require larger,(neore than forecasted) amounts of cash incurred by

unusual deviation in the timing of casbfivs ( a | geom liquaditylrigod) , A unexpected dr awdo
commitmentsand unexpected withdr awachlldiquilityaskd )cust omer s (al so
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transformation risk have idiosyncratic and systemic componé&rskér, 2000 A bank
cannot survive unless debthetd are confident that it is still able to meet its engagements.
Thus, the extent of bank exposure to maturity transformation risk is highly dependent on
counterparty perception of its financial soundness.

The traditional function of liquidity provisiondn banks & exposure to
are the paramount justifications of banking regulation and of deposit insusgstEns
Furthermore, strong interbank relationships worsen the impact of the failure of a given bank
on the stability of the financial sysh (i.e., systemic risk), another justification for banking
regulation. Although théifree banking theokyargues that the functioning of the financial
system will be improved without regulation, supervision and any lender of last resort, there is
a large consensus on the necessity to implement such regulatidewellyn (1999)
emphasizes the need to regulate banks to strengthen the stability of individual banks, the
stability of the financi gfotecion.sTo minmize she risk wh o | «
of run on deposits and to protect depositors, most countries have implemented explicit deposit
insurancesystemsMoreover, the lender of last resort provides funding to banks that cannot
access external funding any longatthough these mechanisms mitigate runs on deposits and
systemic risk, they also encourage banks to take on greater moral hazard. Indeed, if the
deposit insurance premium is undervalued, banks are encouraged to take greater risks. In
addition, the impli¢ guarantee the lender of last resort provides in case of bank financial
distress might encourage banks to increase their risk exposure. Finally, the guarantee of

deposits might discourage depositors to monitor banks carefully and sanction excessive risk

exposure.
From Basel | capital standardsé
To | i mit t hese adyv e-tadng bebavioreir 1988, thenBasbla n k s ¢

Committee on Banking Regulation and Supervision suggested implementing capital adequacy
rules. Banks are required to maintain aegivevel of capital in relation to their risk weighted
assets. The calculation of these solvency standards requires a precise definition of bank
capital. Banks must meet the following two regulatory requirements: The ratio of Tier 1 and
Tier 2 capital to risk weightedassets must equal or exceed 8%, and the ratio of Tier 1 capital

to risk weighted assets must equal or exceed 4%.

4Ti er 1 capital includes common shareholindesestsléss equi ty
goodwill and other adjustments. Tier 2 capital includes perpetual preferred ineligible for Tier 1, perpetual debts
and mandatory convertible securities, qualifying senior and subordinated debts and limited life preferred stocks.

1C
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Although implementing this regulatory framework has strengthened bank financial
soundness, it has been widely criticized. To meaghe risk of bank assets, the measure
considers only credit risk. However, since the end of 1980s, banks have extensively enhanced
their market activities. In 1996, capital requirements were set according to the extent of bank
exposure to market risk. éNertheless, some other problems remain. For example, the risk
weights assigned to each type of asset encourage regulatory arbitrage. The risk brekets
too large and enable banks to restructure their investments within a given risk bucket. For a
given capital adequacy requirement and risk bucket, banks invest in the riskier assets of the
bucket. Because exposures to credit risk of the several portfolios are considered separately,
they are simply added; the concept of diversification is not considered.

These accords are focused on solvency standards and minimize several other aspects.
Regarding liquiditysupervision, in 1992, the Basel Committee on Banking Regulation and
Supervision developed sound practices for assessing and managing bank liquidity by
considering three major dimensionBapk of International Settlement8IB], 1999. The
framework includes guidelines on the way to measure and manage net funding requirements
with a maturity laddering indicator It also involve the management of bank access to
financial marketsand contingency plannifigThe purpose is to provide useful guidance that

banks might consider to implement their liquidity management framework.

€ To Basel Il capital standards

To address these crigicthe Basel Committee announced consultative proposals to
strengthen the resilience of the banking sector in 1999. The efforts of the Basel Committee on
Banking Supervision to revise the standards governing the capital adequacy requirements

(i.e., by bettr assessing the risk of assets with internal valuation models and external audit

5 There arefour risk buckets and thus four weights according the type of the issuer: 0% for government debt
securities from @yanisation foreconomicCo-operation andevelopment (OECD) membeountries, 20% for

debt securities issued by banks or municipalities landl agencies from OECD countries, 50% for mortgage
lending and 100% for the other types of claims.

6 A maturity ladder should be used to compare a bank's future cash infitiwiss future cash outflows over a

series of specified time periods. Cash daf arise from maturing assets, saleable nonmaturing assets and
established credit lines that can be tapped. Cash outflows include liabilities falling due and contingent liabilities,
especially committed lines of credit that can be drawn down.

7 Some liqudity management techniques are viewed as important for not only their influence on the assumptions
used in constructing the maturity ladder, but also their direct contribution to enhancing a bank's liquidity. Thus, it
is important for a bank to review itfforts periodically to maintain the diversification of liabilities, to establish
relationships with liabilityholders and to develop asseiles markets.

8 A bank's ability to withstand a net funding requirement in a bank specific or general markélylicyists can

also depend on the caliber of its formal contingency plans. Effective contingency plans should address two major
guestions: 1) Does management have a strategy for handling a crismeP (2) does management have
procedures in place for acs@zy cash in emergency? The degree to which a bank has addressed these questions
realistically provides management with additional insight as to how a bank may fare in a crisis.

11
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controls) achieved a critical milestone with the publication of an agyee@xt in 2006,

known as the Basel Il accords. The purpose is to improve the definition of cajmtplacy
requirements by better assessing the risk of assets with internal valuation models and external
audit controls. This regulatory framework encompasses the greater complexity of banking
activities and acknowledges that capital adequacy rules depebdnk exposure to credit,
market and operational risks. In addition to solvency standards, these new accords focus on
the importance of supervisory review and market discipline through greater public
disclosures. They rely on three pillars: minimum cpiequirements, supervisory oversight

and market discipline.

Although in the first pillar, the new definition of capital adequacy rules enables
regulators to better assess the risk of bank assets, the use of internal risk valuation models
with possibly acommodative hypotheses on bank risk exposure can lead to underestimated
risk. In addition, in the second pillar, supervisors must monitor bank risk exposure, evaluate
bank internal risk valuation models and assess the correct adequacy between cagital and t
risk of bank assets. Thus, there is a stronger relationship between banks and supervisors,
specifically for the implementation of internal risk valuation models. However, this
involvement of supervisors could be criticized as leadingetulatory captie (Benink and
Wihlborg, 2002: Supervisors identify themselves with banks and can be too permissive; this
lack of stringency can be costly in the case of bank failure.

The banking regulatory framework has been improved fromelBato Basel Il
accords, but these accords are focused on solvency standards and still minimize the role of
liquidity and bank exposure to maturity transformation risk. Over time, banks have decreased
their reliance on core deposits and increased théanoe on wholesale funding. Recent
technological and financial innovations have provided banks with new ways of funding their
activities and managing their liquidity. These developments have posed new challenges for
liquidity management. Consequently, 2000, the Basel Committee on Banking Regulation
and Supervision superseded the 1992 paper on liquidity with updated guidBli®e200Q.

The guidelines are organized around a set of 14 principles falling in the followirayéas.

(1) developing a structure for managing liquidity, (2) measuring and monitoring net funding
requirements by considering the maturity laddering indicator, (3) managing market access, (4)
contingency planning, (5) foreign currency liquidity manageinés) internal controls for
liquidity risk management, (7) role of public disclosure in improving liquidity and (8) role of

supervisors.

12
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Basel Il new capital and liquidity standards

Recent financial crises have relaunched the debate on banking regwdagaifically
on bank liquidity and exposure to maturity transformation risk. Liquidity shortages were
clearly involved in recent historical events following the Asian crisis at the end of the 1990s
and the subprime crisis, which began in 8@07. Highlevels of liquidity support were
required to sustain the financial system, and even with such extensive support, a large number
of banks failed, were forced into mergers or required resolution. Such events indicate that
many banks have experienced diffibe in managing their liquidity and have faced maturity
transformation risk. For example, it is commonly admitted that U.S. and European banks have
been considerably affected by the subprime crisis. The balance sheet structure of commercial
banks in the Wited States and the Euro zone indicates a mismatch between the importance of
long-term assets and lortgrm debts. For U.S. banks, over the 210 period, the average
share of longerm assets in total assets was 58%, and the average share of tisits deyb
long-term debt securities in total liabilities was 35% (see Figure 1). Over the same period,
European banksd -temmassetgiretotad dssets was 4d2£5% | andrthge average

share of time deposits and leteym debt securities in totkbilities was 23% (see Figure 2).

Figure 1. Longterm assets and liabilities of U.S. commercial banks from 2000 to 2010

/ N
65%
60% —
\ /
55% \\
50%
45%
40%
35% \\ /-_\\
30%
25% T T T T T T T T T T 1
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
= Long term assets = Time deposits & Long term debt securities

-

Source: Federal Deposit Insurance Company (2P0D0). All variables are expressed in percent of total assets-teang
assetsriclude commercial loans, mortgage loans, lergn securities and other lotgrm investments. Time deposits and
long-term debts securities include all deposits and all debts securities with a maturity over one year.
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Figure 2. Longterm assets and ibbilities of commercial banks in the Euro Zone from
2000 to 2010

4 N
45%
\/\
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35%
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25%
/-_
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= Long term assets = Time deposits & Long term debt securities

Source: European Central Bank (20R010). All variables are expressed in percent of total assets-teangassets include
commercial loans, mortgage loans, leéegm securities and othéongterm investments. Time deposits and kiegn debts
securities include all deposits and all debts securities with a maturity over one year.

Following the subprime crisis, the Basel Committee on Banking Regulation and
Supervision developed a packagek proposals to strengthen global capital and liquidity
regulations with the purpose of promoting a more resilient banking sdgtSr 2009a
20098°. This new regulatory framework is known & tBasel Ill accords. These accords
include additional capital adequacy rdfeand the implementation of two liquidity ratios
concomitant to capital standards. Focusing on liquidity regulationfiitpeidity coverage
ratioo identifies the amount of unenmibered, higkguality liquid assets an institution holds
that can be used to offset the net cash outflows it would encounter under an acttrrshort
stress scenario specified by supervisors (i.e., over anamh time horizon). The specified
scenario erdils both institutiorspecific and systemic shocks built on actual circumstances
experienced in the global financial crisis. The scenario entails (1) a significant downgrade of
the institutionds public cr edi tossofauhsecargd, (2)

wholesale funding, (4) a significant increase in secured funding hairents (5) an increase

9 For further details about these new regulatory standard81Se@009ab). The Basel Committee on Banking

Regulation and Supervision asked professionals and researchers for their suggestions about the definition and the
way to implement such a regulatiodppendix Aincludes my comments on the consultative document titled

Al nternational framework for |liquidity risk measur eme
topic of this thesis. | sent my comments to BIS on Ail 2010. In December 2010, these proposals were fully
calibrated and agreed upon and reviseduime 2011 (Basel Il accords)

10 Regarding the new capital adequacy rules, the required level of Tier 1 capital is set to 68wihdtéaand

the required common sharehol dersd equity increases f
sharehol dersé equity is required as a conservation
countercyclical capital buffersi required. It should vary between 0% and 2.5%. Finally, total capital
requirements increased from 8% to 10.5%, including the conservation buffer.

11Theéaréud corresponds to the reduction of wvaluis, to sec
when one places securities as collateral, the brokerage making the loan treats them as being worth less than they
actually are, so as to give itself a cushion in case its market price decreases.

14
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in derivative collateral calls and substantial calls on contractual and noncontractual off
balancesheet exposures (including committed creditta | i qui di ty f aneti | i t i
stable funding ratid measures the amount of lotgym, stable sources of funding an
institution employs relative to the liquidity profiles of the assets funded and the potential for
contingent calls on funding duidity arising from offbalancesheet commitments and
obligations. The standard requires a minimum amount of funding that is expected to be stable
over a oneyear time horizon based on liquidity risk factors assigned to assets and off
balancesheet liquidty exposures. The net stable funding ratio is intended to promote long
term structur al f undi n galanck sheet exfosutes dnc tapital c e

markets activities.

Expected benefits/drawbacks of implementing such liquidity standards

Such a regulation of bank liquidity seems necessary to strengthen the banking
regulatory framework. Even with strong solvency requirements, many banks experienced
difficulties during the subprime crisis. They suffered from lack of liquidity and required large
liquidity supports from governments and lenders of last resort. Consequently, focusing only
on solvency standards does not seem to be sufficient to ensure bank stability, and liquidity can
also play a crucial role. The regulation of bank liquidity enlatiyeganel of risks included in
the scope of regulation and harmonizes liquidity regulation standards across countries by
considering international standards.

The changes in the banking industry, following financial globalization and the
development of fiancial innovation, have posed considerable challenges for bank liquidity
management. The use of market funding, the loan securitization (i.e., the ofiginate
distribute model) and the development of-bélance sheet commitments enable banks to
access atitional sources of liquidity. Although banks manage their liquidity by accessing
several sources of liquidity through their market activities, they are exposed to the instability
of financial markets European Central BankEECB] 2002. The subprime crisis illustrated
how quickly and severely illiquidity can crystallize. On the asset side of bank balance sheets,
assets considered liquid became illiquid when markets collapsed. On the liability side of bank
balance sheets, fumdj available under normal time conditions ceased during the crisis. In the
literature, liquidity is considered a key factor to explain bank financial distBeE®mifglc
Kunt, 1990 GonzalezHermosillo, 1999 Consequently, these facts stress the necessity to
reconsider the broad liquidity profile of banks in a context in which banks and financial

markets are increasingly connected. The Basel Il accords address this Tiesuéwvo

1t
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liquidity ratios include the information on the cash value of assets and the availability of
deposit and market funding to assess the liquidity of assets and liabilities. The main purpose is
to minimize the impact of liquidity shocks on the stapibf banks and also on the stability of
the financial system as a whole for which liquidity is a key component.

These several expected benefits justify the implementation of liquidity requirements
concomitant to capital standards. Nevertheless, depemdintpe scope of their activities,
their funding and investment strategiese Basel Il liquidity requirements might raise
challenges for banks to reach the balance between the proportions of liquid assets and
available stable funding. Implementing suitfuidity standards could cause banks to question
how to improve the liquidity of bank assets without shrinking loan activities and other
investments in longerm assets. In addition, it raises challenges considering the need to
improve the stability of bdnfunding without generating destructive competition for deposits
or a wide increase of the proportion of letegm market delst In addition, possible questions
arise about the right traddf between the costs of implementing additional regulatory
standads and the advantages provided by such new regulatory standards. Furthermore,
implementing such an additional regulation on bank liquidity instead of only considering
capital standards might cause regulators to question to what extent these two regulatory
frameworks might be completing one another. Finally, it also could raise questions about the
effective benefits of this additional regulation to strengthen the stability of banks.

The objective and contents of the thesis

The objective of this thesis i fanalyze the advantages of adding liquidity standards
in the current banking regulatory framework to strengthen bank stabiligxtends the
current banking literature in several directior@@onsidering the proposals of the Basel
Committee implementindiquidity requirements concomitant to capital standarB$S(
2009a b), the aim is to contribute to the debate on liquidity regulation implemented in the
Basel Il regulatory frameworkzrom this perspectivethe thesis isocused on the following

three main issues addressing them empirically.

It is commonly admitted that liquidity creation and maturity transformation risk are
inherent to banking institutions.h@pter 1 reviews the existing liature on the measures of
bank liquidity creation and maturity transformation risk. Stylized facts present the extent of
banksé | iquidity creation and exposure to

business model. Indeed, depending on thentat®n of their activities, banks are likely to
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face different scopes of activities, investment and funding strategies. This is likely to impact
their balance sheetsod structure and the exte
maturity trarsformation risk. The purpose of this statistical analysis is to emphasize how the

di fferences in the orientation of bank acti v
and the extent of their exposure to maturity transformation risk.

In addition, this chapter examinethe sensitivity of maturity transformation risk to
sever al factors c¢onsi diéde mamgurpose skosephasizesthen e s s
strengths and weaknesses of banks according to the orientation of their activities for the
management of maturity transformation risk. Using the Basel Il liquidity requirements, this
study identifies banks likely to face more or fewer difficulties in adjusting their investment
and funding strategies to meet the Basel Il liquidity standaBgyond the bandkevel
indicators and macroeconomic variables identified in previous literature, this study
investigates the impact of bank access to additional sources of liquidity, focusing on the
importance of potentially securitizable loans and of stesrh, potentially unstable market
debts. This study recommends that securitisable loans be considered along traditional balance
sheet measures of i quidity, such as cash a
liquidity risk management. From thiperspective, the study determines to what extent the
potential liquidity of the loan portfolio is likely to mitigate bank exposure to maturity
transformation risk. Next, the study examines the impact of holding a higher share of short
term, potentially nstable market funding on bank exposure to maturity transformation risk.
Consistently withBIS (2009a) shortterm debts can be considered less stable thantéwny
ones, and sheterm deposits might be considered more stabhn shorterm market delst
Consequently, the more banks are funded by gbort market debts, the higher is the
potential instability of their funding. Thus, the study investigates to what extent the potential
instability of shortterm liabilities is likely to increase bank exposure to maturity
transformation risk. Understanding what factors significantly affect bank exposure to maturity
transformation risk would help banks to improve their liquidity risk management framework
and their stability. Fuhtermore, this issue is of particular importance for regulatory authorities
to set adequate regulatory frameworks and appropriate incentive mechanisms for bank risk
taking behavior consistent with the evolutions of the banking industry.

Using a sample of 3. and European publicly traded commercial banks from 2000 to
2008, the results show that European banks perform higher levels of liquidity creation and
face much higher exposure to maturity transformation risk than do U.S. banks. In addition, the

findings emphasize that large U.S. banks perform higher levels of liquidity creation and face
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much higher exposure to maturity transformation risk thasmall U.S. banks. Thus, similar

results are obtained for large U.S. banks and European banks, which akelangenbanks in

the sampl e. On the whol e, It i's not bankso
l iquidity creation and of maturity transfor
findings might be primarily explained as small banksds¢ from the relative stability of

their large deposit base and face a lower exposure to maturity transformation risk. European
and large U.S. banks are more involved in debt markets, and they are more exposed to volatile
market funding. Loan securitisah also helps with maturity risk transformation in the United
States.The findings raise several challenges for both banks and regulators to improve the

profile of banksdé6 maturity transformation ri

During the subprime crisis, a large number of baaked or required resolutioB(S,
20093 following lack of liquidity, even if they received extensive liquidity supports.
Following this crisis, the proposals to implement liquidity ratios in addition to capital
standards ralunched the debate on the broad role of liquidity in bank financial distress. Thus
far, most empirical studies on bank default probability have considered indicators from the
CAMELS™ approach, which are computed from accounting dBemirgiicKunt, 1990
Demyanyk and Hasan, 200Bemyanyk and Van Hemert, 2008onzalezHermosillo, 1999
Torna, 2019 However, the current study questions whether introducing liquidity measures as
defined in the Basel Ill accords could contribute to improve the prediction of bank financial
distressChapter 2 examines the advantagesusiing a liquidity ratio as defined in the Basel
[ll accords in addition to the liquidity indicators from the CAMELS approach to predict bank
financial distress. Using a standard logit model, the study determines that the Basel Ill net
stable funding raticadds predictive value to models relying on liquidity ratios from the
CAMELS approach to explain bank default probability. The aim is to contribute to the strand
of the empirical literature on the determinants of individual bank failure as well as to the
debate on liquidity regulation implemented in the Basel Il regulatory framework, as this issue
is important to assess the accuracy of improving the definition of liquidity ratios to predict

bank financial distress.

121In November 1979, U.S. regulators introduced the Umif&inancial Rating System, informally known as the
CAMEL ratings system, to assess the health of individual banks. The CAMEL approach refers to five
components to assess bank financial soundness: capital adequacy, asset quality, management, earnings and
liquidity. Since 1997, a sixth component has been added and the CAMEL approach, making it the CAMELS
approach: sensitivity to market risk. Following an onsite bank examination, bank examiners assign a score on a
scale of 1 (best) to 5 (worst) for each comguat; they also assign a single summary measure, known as the
composite rating.
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Using a sample of U.S. and European mpliraded banks during the 20@D09
period, the results show that the Basel Ill net stable funding ratio adds predictive value to
models relying on liquidity ratios from the CAMELS approach to explain bank default
probability. The findings support the ad to improve the definition of liquidity to predict
bank financial distress. Considering only the traditional liquidity ratios from the CAMELS
approach ignores additional information provided by the liquidity ratio as defined in the Basel
lll accords. Thee findings emphasize that it is essential to consider a liquidity indicator that
includes information on the cash value of assets and on the availability of deposits and market

funding.

Although banks could mitigate their exposure to maturity transfeemaisk through
various asset and liability management strategies, the risk of being unable to access external
funding or the risk of losses from selling illiquid assets to meet the unexpected withdrawals
from customers are inherent to banking organimatidoecause their function is liquidity
provision. Prudential policies place great importance on the role of capital in minimizing the
i mpact of | osses and i mproving banksdé abil
between bank capital and liglify creation has been investigated both theoretitaind
empirically Berger and Bouwman, 2009Vhile theory suggests a causal relationship from
capital to liquidity creation, the issue is more complex, and imigint be jointly determined.
Thus, the more banks create liquidity, the higher is their risk exposure. Consequently, they
might strengthen their capital ratio to access external funds at better conditions or to possibly,
in extreme cases, better assumeltisses from selling illiquid assets to repay the liabilities
claimed on demand. There is a large consensus in the literature that capital ratios have
exhibited an upward trend since the beginning of the 1990s. Previous research studying the
determinants fobank capital buffer (i.e., the amount of capital held in excess of the minimum
required by regulators) has neglected the role of liquitlitalong the other factors
considered in the literature, the reason banks hold capital buffers might be theirrexposu
liquidity risk. Therefore, this study questions whether banks maintain or strengthen their

capital buffer when they face lower liquidity, hypothesizing that banks could strengthen their

13 The recent contributions on the theories on the relationship between bank capital and liquidity creation refers
to the works ofAllen and Gale (2004 Diamond and Rajan (20020013, Gorton and Winton (2000)and

Repullo (2004)

14 See the following recent empiricatudies on the determinants of bank capital buffdfon et al. (2004)

Ayuso et al. (2004)Bikker and Metzemakers (20Q4flanney and Rangan (2008Jonseca and Gonzalez
(2010) Jokipii and Milne (20082011, Lindquist (2004) Nier and Baumann (200&)nd Stolz and Wedow

(2011)
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solvency standards to improve their ability to access exteumalirfg. In addition, banks

could strengthen capital standards under higher levels of illiquidity to improve their ability to
assume losses from selling illiquid assets to meet unexpected withdrawals from customers. If
the hypothesis is rejected (i.e., driks do not adjust and improve their capital standards when
facing higher illiquidity), liquidity requirements concomitant to capital standards might be
needed to temper the overall riskiness of banks. Ther&@biapter 3, using a simultaneous
equations ramework, investigates the relationship between bank capital buffer and liquidity.
The aim is to contribute to the debate on liquidity regulation implemented in the Basel llI
regulatory framework.

Using the same sample of U.S. and European banks asntCbear 1 , Chapter
findings show that banks do not strengthen their capital buffer when they face higher
illiquidity as defined in the Basel Il accords or when they create more liquidity as measured
by Berger ad Bouwman (2009)They do seem to hold lower capital buffers when they create
more liquidity (e.g., when they fund larger portions of illiquid assets with liquid liabilities).
However, these relationships can vary depending on the liquidity measureUssegl.a
different definition of stable liabilities specific to U.S. banks based on the concept of core
deposits, the results show that, except for very large institutions, banks do build bigger capital
buffers when exposed to greater illiquidity. The firgs support the need to implement
minimum liquidity ratios concomitant to capital ratios, as stressed by the Basel Committee.
Nevertheless, the results also shed light on the need to further clarify how to define and

measure illiquidity.
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CHAPTER 1.

LIQUIDITY CREATION AND MATURITY TRANSFORMATION RISK:

THE IMPLICATIONS OF THE BASEL Ill LIQUIDITY
REQUIREMENTS

This chapter refers to and completes the working paper fitltch e s e n @aintkisWwi tmatafr ik y tr an

ri sk considering their business models: The implicati
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Chapter 1i Liquidity creation and maturity transformation risk: The implications of
Basel 11l liquidity requirements

ABSTRACT.

Chapter 1 examines how the differences in the orientation of bank activities might
affecc mnkso6 role of l i quidity provision and
transformation risk. The study uses the Berger and Bouwman liquidity crez®@9 and the
Basel Ill net stable fundingB(S, 20093 measures and a sample of U.S. and European
publicly traded commercial banks during the 2008 period. On the whole, European
banks and large U.S. banks perform higher levels of liquidity creation and face much higher
exposurgo maturity transformation risk than do small U.S. banks. Typically, the results show
that it is not banks6é6 business models that
maturity transformati on r i sk nperirorésultt mighbbet r
primarily explained as small banks benefit from the relative stability of their large deposit
base and face a lower exposure to maturity transformation risk. European banks, which are
mainly large banks in the sample, and large Wahks are more involved in debt markets,
and they are more exposed to volatile market funding. Loan securitisation also helps with
maturity risk transformation in the United States. The findings imply that regulators must
trade off size and maturity trailesmation risk exposure.

JEL classificationG21; G28

Keywords:Liquidity Creation; Maturity Transformation Risk; Bank Regulation
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Chapter I Liquidity creation and maturity traf@mation risk: The implications of the Bas
[l liquidity requirements

1.1. Introduction

According to the theory of financial intermediation, an important role of banks in the
economy is tgorovide liquidity by funding longerm, illiquid assets with shetérm, liquid
liabilities. By providing liquidity, banks create liquidity, as they hold illiquid assets and
provide cash and demand deposits to the rest of the economyidimond and Dybvig
(1983)model provides an explanation for the existence of banks: Economic agents might face
unexpected liquidity needs. Banks exist because they provide better liquidity insurance than
financial markets. Howeverbecause banks are liquidity insurers, they face maturity
transformation risk and are exposed to the risk of depositor runs. More generally, greater
liquidity creation results in greater risk for banks to be unable to meet unexpected
withdrawals from custmers, as illiquid assets cannot be monetized or cannot be pledged as
collateral in a secured borrowing.

A large stream of the theoretical literature involves bank liquidity creaBoya(t,

1980 Diamond and Dybvig, 1983Holmstrom and Tirole, 1998Kashyap et al., 2002
Despite of this large body of theoretical literature, only a few studies measure actual liquidity
creation pgormed by banksDeep and Schaefer (200d)e f i n lguidityhtransférmation

gapd LT(gap as the difference between liquid liabilities and liquid assets (i.e., all assets and
liabilites maturing within one yedrn This measure shows the amount of transformed
liquidity relative to total assetBerger and Bouwman (2008gfine the liquidity of assets and
liabilities not only according to their maturity but also by consideringy ttegegory. The
authors assume that some assets are easier to sell than others (e.g., trading assets, securitizable
loans) or that some liabilities are more volatile than others, because customers can quickly
withdraw them without penalty (e.g., commelqi@apers, shotterm deposits). Thus, assets

and liabilities are classified as liquid, semiliquid or illiquid according to their maturity and
their category. In addition, their indicator includes and oftbalance sheet items, as they
assume that banksue create liquidity through loan commitments and similar claims to liquid
funds. Using such an indicator provides several advantages. First, it is a synthetic measure of
bank liquidity creation in that it includes both-oand offbalance sheets as a whothee

liquidity of bank assets and liabilities being based on the duration they are expected to stay

within the institution and/or on their expected value when they are sold. In addition, this

15 A positive difference means that the bank invests liquid liabilities into illiquid assets and performs a
significant amount of liquidity creation.
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indicator is an absolute value of created liquidity (i.e., &. dollar or euro amount of actual
liquidity a bank creates).

Other studies focus on the determinants of bank liquidity creaBmmgér and
Bouwman, 2009Chen et al., 2013,0Choi et al., 2009Deep and Schaefer, 200Bana et al.,

2010 Rauch et al.,, 2009 and consider various determinants such as bank capital,
profitability, credit risk, market power, business cycle and monetary policy. All these studies
portray liquidity creation as an essential role of banks, but they do not deal with the liquidity
pressures that banks might face and the importance of their exposure to Kkanky ma
transformation risk.

Throughout the global financial crisis that began in -2007, many banks have
experienced difficulties in managing their liquidity and have faced maturity transformation
risk. Recognizing that banks must improve their liquiditgnagement, the Basel Committee
on Banking Regulation and Supervision developed an international framework for liquidity
assessment in bankin@IS, 2009&% Among the several guidelines, the Basel Ill accords
include the imptmentation of liquidity ratid§ concomitant to capital standards to strengthen
the stability of banks. The Basel Committee focuses on the importance of the balance between
the amount of assets that cannot be monetized (i.e., the illiquid assets) andtime aim
stable funding (i.e., the funding expected to stay within the institution) for maturity
transformation risk management. Nevertheless, according to their business model (i.e., retail
or diversified banks), banks face different scopes of activitiesimavestment and funding
strategi es. This is Ilikely to affect t heir
exposure to maturity transformation risk. For example, retail banks, which focus on loan
activities and deposits, might benefit from egka base of retail customer deposits to match
structural imbalances with lorigrm loans. In contrast, more diversified banks might be
exposed to the volatility of debt markets (i.e., bond and interbank markets) and might face
structural imbalances with @mall deposit base due to the importance of their life insurance
and mutual fund shares activities off the balance shégtef, 201). Nevertheless, they

might benefit from the liquidity of their trading asset portfolio, mtakée assets being

16 Two regulatoryst andar ds f or Il i gqui di net stabla fureingbragi® ni d enrt triofdiuecse d
amount of longterm, stable sources of funding an institution uses relative to the liquidity profiles of its assets

and the potential for contingent calls on fumgliliquidity arising from offbalancesheet commitments and

obligations. The standard requires a minimum amount of funding that is expected to be stable over a one year

time horizon based on liquidity factors assigned to assets adsalaficesheet commitents. The Basel

Commi ttee has aliqudidy coverdge ratio u ¢ ® d p r lo endefimeresitiehcy of thé liguidity

profile of institutions by ensuring that they have sufficient kiglality liquid resources to survive an acute stress

scengio lasting for one month. These proposals have been fully calibrated and were agreed upon on December,
2010 and revised adune 2011 (Basel Il Accords)
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readily saleable on financial markets. Thus, depending on their business model, banks can
face different challenges to reach the balance between the proportions of liquid assets and of
stable funding to meet the Basel Ill liquidity stands.

This chapter first reviews the existing literature on the measures of liquidity creation
and maturity transformation risk. Next, it presents stylized facts on the extent to which banks
create liquidity and their exposure to maturity transformatiskdepending on their business
model. This chapter explores how the differences in terms of scope of activities, funding and
invest ment strategies are |ikely to affect
their exposure to maturity transfoation risk. The purpose is to emphasize the similarities
and differences that might exist across banks with heterogeneous business models.

Then, this chapter investigates the sensitivity of maturity transformation risk to several
factors dependingon bkms 6 busi ness model s. The aim is
weaknesses of banks for liquidity risk management considering the orientation of their
activities. The purpose is to identify banks likely to face mordeuwrer difficulties and
indicate how tlky could adjust their investment and funding strategies to meet the Basel I
liquidity standards. Beyond the balgvel indicators and macroeconomic variables identified
in previous literatureRerger and Bouwman, P9; Chen et al., 20%0Choi et al., 2009Deep
and Schaefer, 2004ungacova et al., 201@ana et al., 2010Rauch et al., 200%hat could
affect bank exposure to maturity transformation risk, this study considers the impact of bank
access to additional sources of liquidity, focusing on the importance of (1) potentially
securitizable lans and (2) shoterm, potentially unstable market debts. Regarding loan
securitization, this study considers the use of loan securitization in bank liquidity risk
managemenf. Securitizable loans should be considered along traditional balance sheet
measuwes of liquidity, such as cash and marketable securities. From this perspective, this
study investigates to what extent the potential liquidity of the loan portfolio is likely to
mitigate bank exposure to maturity transformation risk. In addition, it derssthe impact of
holding a higher share of shdadgrm, potentially unstable market delbin bank exposure to
maturity transformation risk. Indeed, shtetm debts can be considered less stable thar long

17 In focusing on loan securitization, this study contributes to the dihe@esearch exploring how the
advancements in securitization have changed the nature of banking and bank risk exposure. Several recent
studies have tied securitization to excessive credit supggnyanyk and Van Hermert, 200Reys et al., 2010
Loutskina and Strahan, 200Blian and Sufi, 2009Rajan et al., 2010 lack of ex post monitoring incemgs

(Piskorski et al., 2010Parlour and Plantin, 2008and deterioration of credit qualitydutskina and Strahan,

2011 Purnanandam, 20)0In contrast to these studies, which mostly explore the shadow banking system and
off-balancesheet implications of securitization, this study considers the use of loan securitization in bank
liquidity risk management.
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term one¥. Furthermore, and consistent wiBlS (2009a) shortterm deposits could be
considered more stable than skerm market debtd Consequently, the more banks are
funded by shorterm market debts, the higher is the potential instability of their funding.
Thus, ths research considers to what extent the potential instability oftehortiabilities is

likely to increase bank exposure to maturity transformation risk. Understanding what factors
significantly affect bank exposure to maturity transformation risk wdwtp banks to
improve their liquidity risk management framework and their stability. This issue is of
particular importance for regulatory authorities to set adequate regulatory frameworks and
appropriate incentive mechanisms for bank-teking behaviorconsistent with the evolution

of the banking industry.

The remainder of this chapter is organized as follows. Section 1.2 presents a literature
review on the measures of liquidity creation and maturity transformation risk. Section 1.3
describes the data e t and presents stylized facts on
transformation risk considering their business model. Section 1.4 presents a study of the
sensitivity of bank maturity transformation risk and the implications for risk management

considering the orientation of bank activities. Section 1.5 concludes.

1.2. Literature review on the measures of liquidity creation and maturity

transformation risk
1.2.1. The liquidity creation indicator &erger andBouwman (2009)

Berger and Bouwman (2008uggest a methodology to assess the level of liquidity
creation a bank perform. To compute this indicator, first, all assets and liabilities are classified
as liquid, semiligid or illiquid according to their maturity and their category. The authors
assume that some assets are easier to sell than others (e.g., securitizable loans, trading assets).
In addition, they assume that some liabilities are more volatile than otheis, asu

commercial papers and sheetm deposits. Second, each asset and liability item is weighted

18 Long-term déots are repayable by contract at their matusitifich must exceed one year. Shigtm debts

are due within one year or might be claimed at short nbgoausehey can be withdrawn without penalty by
customers.

19 Shortterm deposits are covered by etfee explicit and/or implicit deposit insurancgssemsthat limit
depositors6 panics aenndbondholders acerexpasedpoobank teredit risk Ispecifitally
when they hold unsecured shtetm market debt securities. However, sherm market debt securities can be
secured by collateraDepending onthe quality of the assets pledged as collateral, a possible reduction in
funding availability against these assets might occur. Consequently, when the credit quality of a bank is
degradingshorttermmarket funding can become more volatile.
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accordingly.Appendix Bshows the weights appd to bank balance sheets basedBemge
and Bouwman (2009)The result of the calculation is an absolute value of created liquidity
(i.e., a U.S. dollar or euro amount of actual liquidity created on the balance sheets). Liquidity

creation [C) is then calculated as follo’s

LC = 0.5 *illiquid assets + 0 * semiliquid assét6.5* liquid assets
+ 0.5 * liquid liabilities + 0 * semiliquid liabilitieg 0.5 * illiquid liabilities

All else being equal, a bank creates one dollar of liquidity by investing one dollar of
liquid liabilities (e.g., transaction deposits) into one dollar of illiquid assets (e.g., business
loans). Similarly, a bank destroys one dollar of liquidity by investing one dollar of illiquid
liabilities or equity into one dollar of liquid assets (e.g., stemn goverment securities).
Higher values of liquidity creation indicate higher bank illiquidity, as it invests more liquid
liabilities into illiquid assets. In such a case, the bank is more exposed to maturity
transformation risk if customers claim their funds emand while illiquid assets are saleable
at fire sale prices.

1.2.2. Maturity transformation risk indicators: the Basel Il net stable funding ratio
and the core funding ratio

1.2.1.1. The net stable funding ratio

Following the subprime crisis, in recogoit of the need for banks to improve their
liquidity management, the Basel Committee on Banking Regulation and Supervision
developed an international framework for liquidity assessment in bankil® @009
Among the sevetaguidelines, the Basel Il accords include the implementation ofitleé
stable funding ratio. This ratio is intended to promote resiliency over lbemgn time

horizons by creating additional incentives for banks to fund their activities with more stabl

20 Bank liquidity creation is affected by eand offbalancesheet positions. This thesis considers the liquidity
created by banks or their liquidity profile only from-balancesheet positions, as atdded breakdown of off
balance sheets is not available in standard dataldldefastrom and Tirole (19983nd Kashyap et al. (2002)
consider that banks can also create liquidity off the balaineet shrough loan commitments to customers and
similar claims to liquid funds. However, banks can hold loan commitments from other financial institutions.
These liquidity facilities are likely to negatively affect bank liquidity creation. Consequentinetheffect of
off-balance sheet positions on bank liquidity creation and illiquidity is not-clgar
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sources of funding on an ongoing structural BasiEhis liquidity measure is the ratio of the
available amount of stable funding to the required amount of stable funding. The available
amount of stable funding i s capitale(2) tiabilitieslwitha mo u n t
effective maturities of one year or greater
and of term deposits with maturities of less than one year that would be expected to stay
within the institution. The required amauof stable funding is the amount of a particular
asset that could not be monetized through sale or used as collateral in a secured borrowing on
an extended basis during a | iqui dnettstableev ent
funding ratia@, a specific required stable funding factor is assigned to each particular type of
asset and a specific available stable funding factor is assigned to each particular type of
liability. Appendix Cbriefly summarizes the compositiaf asset and liability categories and
related stable funding factors. The higher the required amount of stable funding compared
with the available amount of stable funding, the more illiquid a bank is consitiekduigher
finet stable funding ratid i esphatithe available amount of stable funding is deviating
from the amount of assets that cannot be monetized. In this context, the bank might
experience fewer difficulties to meet its current commitments with its current internal
liquidity. Thus, theine r s e ef stablenfendifgrat® i ndi cates to what
unable to meet unexpected withdrawals from customers without borrowing money or selling
its assets at a loss.

Appendix Dshows the breakdown of banki&mace sheeté as provided by Bloomberg
and its weighting with respect to the Basel Ill framework to calculate the inverse of the net
stable funding ratio. On the asset side, the type and maturity of assets is defined consistent
with the definition ofBIS (2009a)to apply the corresponding weights. On the liability side,
only the maturity of liabilities is considered to apply the corresponding weights. Babause

21The Basel Commi ttee on Banki ng Re gliglidiytcoverage @mtdd Super
This ratio is intended to promote the skh@mm resiliency of the liquidity profile of banks by ensuring that they

have sufficient highguality liquid resources to survive an acute stress scenario lasting for one Tastthesis

focuseson a oneyear horizon andoesnot compute such a ratiahich requires the use of monthly data.

22 Becausethe regulation on bank liquidity is not yet implemented, this ratio is only an indicator of bank
illiquidity as defined in the Basel Ill accords and does not establish a minimum acceptable amount of stable
funding based on the |liquidity characteri syeartne of an
horizon.

23 Bank liquidity isaffectedby ont and offbalancesheet positionsThis thesis considsthe liquidity profile of

banks only from ofbalancesheet positiondecause detailed breakdown of effalance sheets is not available

in standard databases. The potential contingent calls on funding liquidity arising fremalarftesheet
commitments and obligations can generate lack of liquidity thos increase bank illiquidity. However, banks

can hold loan commitments from other financial institutions. These liquidity facilities are likely to negatively
affectbank illiquidity. Consequently, the net effect of-bfilance sheet positions on balkjuidity is not clear

cut.
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data only provide the breakdown of deposits according to theiurityaand not according to
the type of depositors, the intermediate weight ofi$ consideredor stable demand deposits
and saving deposits (including all deposits with a maturity of less than one year). This study

calculates the inverse of the netd¢afunding ratio [ NSFR as follows:

0 * (cash + interbank assets + short-term marketable assets)
+ 0.5 * (long-term marketable assets + customer acceptances)
+0.85 * consumer loans
Required amount of stable funding _  + 1 * (commercial loans + other loans + other assets + fixed asse
Available amount of stable funding~ 0.7 * (demand deposits + saving deposits)
+ 0 * (short-term market debt + other short-term liabilities)
+ 1 * (long-term liabilities + equity)

| NSFR =

Nevertheless, the Basel Committee considers two other available stable funding
factors i.e., for demand and saving deposits. Assuming these two assumptions on the extent of
deposits considered stabthe weight 6 0.7 for demand and saving deposits is changée
purpose is to determine how the measurement of maturity transformation risk can be affected
by the assumptions on the extent of deposits considered stable. The first weight, 0.5
(I_NSFR_DOY is the minmum weight for stable demand and saving deposits, and the
second,0.85 (_NSFR_DO08%5 is the maximum weight set by the Basel Committee on
Banking Regulation and Supervision for stable demand and saving deposits. In addition, a
third factor, 1, is an extreencase in which all demand and saving deposits are considered
stable [ NSFR_DJ. Explicit deposit insurancgystemsand implicit government guarantee of
deposits mitigate the risk of run on deposits and strengthen their stability.

A greater value of thewverse of the Basel Ill net stable funding ratio implies that the
required amount of stable funding deviates from the available amount of stable funding. In
this context, the bank might experience greater difficulties in meeting its current commitments
with its current internal liquidity. Consequently, it might need to immediately obtain

unsecured funding or be recapitalized or rescued by national authorities.
1.2.1.2. The importance of core deposits for U.S. banks: the core funding ratio

Under the definiton of the net stable funding ratio, it is the stability of funding that
matters. Nevertheless, the definition of stable funding might be adjusted considering the
existence of core deposits in the United States. Inddedvey andSpong (2001)and
Saunders and Cornett (2008nphasize the importance of core deposits for U.S. banks. Core
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deposits are defined as the sum of demand deposits, saving deposits and time deposits lower
than US$100 0 0 O . To a great extent, these deposi
customer base and are therefore typically the most stable and least costly source of funding

for banks Harvey and Spong, 20R1Thus, it might be relevarto adopt an alternative

definition for stable deposits by considering core deposits for U.S. banks. Consequently, an
alternative liquidity proxy can be computed by modifying the denominator of the inverse of

the net stable funding ratid (NSFR. More pecisely, the sum of core deposits and other

stable funding is considered a proxy of the available amount of stable funding. This maturity

transformation risk proxy is defined as the core funding rafiBR) and is computed as

follows:
0 * (cash + interbank assets + short-term marketable assets)
+ 0.5 * (long-term marketable assets + customer acceptances)
+0.85 * consumer loans
CFR = Required amount of stable funding= + 1 * (commercial loans + other loans + other assets + fixed asse

Core deposits + Stable funding 1 * core deposits
+ 0 * (short-term market debt + other short-term liabilities)
+ 1 * (long-term liabilities + equity)

1.3. Stylized facs
1.3.1. Presentation of the sample

The sample consists of U.S. and Européapublicly traded commercial banks
observed over the 200R008 period. The focus is on U.S. and European banks because the
required data are available on standard databases, &ifsdhnes an accurate representation of
the sample of banks in each country. Furthermbeesample includeisted banks because
detailed breakdown of bank balance sheets idataededo compute the liquidity indicators,
which are the main variables wofterest. In standard databases, these informations are more
frequently and extensively reported for listed banks.

Annual consolidated financial statements were extracted from Bloomberg. 870 listed
commercial bankkave been identifie(645 in the Unitedtates and 225 in Europe) with data
from 2000 to 2008. To compute the liquidity indicators, the samplestrictecto banks for

which the breakdown for loans by category and the breakdown for deposits by maturity were

24 The sample includes banks from the 27 EU member countries, Norway and Switzerland. However, the
required data are available only for banks located in the 20 following countries: Austria, Belgium, Cyprus,
Denmark, Finland, Frece, Germany, Greece, Iceland, Ireland, Italy, Liechtenstein, Malta, the Netherlands,

Norway, Portugal, Spain, SwedeBwitzerland anthe United Kingdom.
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available in Bloomberg or in annuegports. The final sample consisif 781 commercial

banks (574 in the United States and 207 in Europable 1.1lpresents the distribution of
banks by country and the representativeness of the salmestudycomparse aggegate

total assets of banks included in the final sample with aggregate total assets of the whole
banking system. Over the 2Q@D08 period, the final sample accounts, on average, for 66.4%
of the total assets of U.S. commercial banks as reported by tiezaF®eposit Insurance
Corporation (FDIC) and 60.4% of the total assets of European commercial banks as reported

by central banks.

Table 1.1. Distribution of U.S. and European listed commercial banks

Banks . . Total assets of banks in final
. . Banks included in
available in the final sample sample / total assets of the
Bloomberg banking system (%)
United States 645 574 66.4
Europe 225 207 60.4
Austria 8 8 57.3
Belgium 4 3 80.3
Cyprus 4 4 69.7
Denmark 44 38 60.6
Finland 2 2 71.2
France 22 22 62.1
Germany 15 14 40.1
Greece 12 12 80.6
Iceland 2 2 66.3
Ireland 3 3 31.3
Italy 24 22 59.6
Liechtenstein 2 2 50.1
Malta 4 4 32.5
Netherlands 2 2 47.6
Norway 23 20 70.3
Portugal 6 6 55.3
Spain 15 15 64.4
Sweden 4 4 72.6
Switzerland 22 18 74.8
United Kingdom 7 6 61.5

Source: Bloomberg, European Central Bank, Bankrajland, National Bank of Switzerland, Sveriges Riskbank, Danmarks
Nationalbank, Central Bank of Iceland, FDIC and Finance Norway. To deal with the issue of sample representtiteveness,
study compare aggregate total assets of banks included in the faahple (i.e., U.S. and European publicly traded
commercial banks) with aggregate total assets of the whole banking system. From 2000 to 2008, the ratio of aggregate total
assets of banks included in the final sample to aggregate total assets of théamkolg systenis computed This table

reports the average value of this ratio country by country.

Table 1.2presents some general descriptive statistics of the final sample including
U.S. and European banks. Because the qa&rpof the statistical analysis is to study the

similarities and differences in terms of liquidity creation and maturity transformation risk
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profiles according bank business model, several key accounting ratios that describe the

orientation of bank activigs, the nature of their funding and investment strategres
considered The data show very different profiles of noninterest income for U.S. and

European banks. The average share of gross noninterest income to total income of U.S. banks

is 22.7% and 41%or European banks. This suggests that U.S. banks are on average focused

on retail banking activities. In contrast, European banks are universal banks with more

diversified activitie§®. Moreover, U.S. banks hold on average higher shares of total loans in

total assets (67.1%) and higher shares of deposits in total debts (85.3%) than European banks

(respectively, 64.5% and 53%). However, the differences in average deposits are greater than

the differences in average total loans between U.S. and European baiskemphasizes that
European banks are more reliant on market debt than U.S. banks. Focusingraiuttity

structure of the Iliability side of banks®o

shares of total shoterm debts in total debts 4%1%) than European banks (59.7%). In
addition, U.S. banks hold, on average, higher shares of totaitehmrdeposits in total debts
(47.6%) and lower shares of shtetm market debts in total debts (6.8%) than European
banks (respectively, 36.4% and.2%). The data emphasize that European banks are more
funded by shorterm market debt than U.S. banks. In addition, stesrh debt securities
account for a large share of shtatm debts for European banks in comparison with U.S.

banks.

Because ofthe specific research interestf this study banks that used different
business modelare separatedthe retail banks and the diversified banks. Following the

literature Gtiroh, 2002, a bankis consideredretail (diversifed) if its ratio of total gross

noninterest income to total income is lower (higher) than the median of this ratio. As U.S. and

European banks have very different profiles of noninterest income, the median of this ratio

calculatedseparately for U.S. @ahEuropean banks. The data show that, in both the United

b

States and Europe, retail banks hold on average higher shares of loans in total assets and of

deposits in total debts than do the diversified banks. In the United States, the average share of

total loans in total assets is 69.3% for retail banks and 64.9% for diversified banks. The

average share of total deposits in total debts is 87.7% for retail banks and 83% for diversified

25 This might be explained dsllows: Banking groups in th&nited Statesre allowed to perform aeities
Aiclosely related to bankingbo, such as investment
capitalisedo by t,lfeheyfAredits highést riRkbasesl rcapital rdting). €herefore, most
banking groups are focused danking business, primarily issuing deposits and making loans. In Europe,
banking groups are not subject to such requirements and can more easily develop their market activities.
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banks. For European banks, the average share of total loans in totaisaget%o for retail

banks and 58.6% for diversified banks. The average share of total deposits in total debts is
60.3% for retail banks and 47.7% for diversified banks. Moreover, the data show that in both

the United States and Europe, retail banks haldwerage lower shares of shtatm market

debts in total debts (respectively, 5.2% and 18.2%) than do diversified banks (respectively,

8.3% and 28.2%).

I n addition, depending on its size, a b
presumably diffeznt. Large banks might be more involved in market activities in addition to
loan activities. Furthermore, large banks might benefit from a reputational advantage, which
could provide them broader access to debt markets. This is likely to affect therstfctu
banksod6 bal ance s haeesdparatedctondag te ther hesinessbneaekasd
size. Following the literature bankis consideredarge if its total assets exceed US$1 billion.

The U.S. bank sample included 129 large diversified bar8& small diversified banks, 104

large retail banks and 205 small retail banks. The European bank sample included 86 large
diversified banks, 17 small diversified banks, 84 large retail banks and 20 small retail banks.
Because the European bank sampléuthes relatively low numbers of small retail and small
diversified banks, descriptive statistics for bank business model andrsiaely presented

for U.S. banks. The data show that, for both retail and diversified banks, large U.S. banks hold
on averagdigher shares of lonagerm loans and other assets (respectively, 54.7% and 47.1%)
than do small U.S. banks (respectively, 49.3% and 44.5%). In addition, large banks are less
funded by deposit and are more reliant on stearh market debts than small bankndeed,

for retail banks, the average share of total deposits to total debts is 83.4% for large banks and
89.4% for small banks, and the average share ofdbtatterm markets debts to total debts is
7.5% for large banks and 4.3% for small banks. dieersified banks, the average share of
total deposits to total debts is 79.9% for large banks and 86.9% for small banks, and the
average share of total shoerm market debts to total debts is 10.9% for large banks and

5.2% for small banks.
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Table 1.2 Summary descriptive statistics of sample of U.S. and European listed commercial banks, 208008

Total gross noninterest income / Total long-term loans and other, Total short-term deposits / total | Total short-term market debts /

Total assets in US$ billion Total loans / total assets Total deposits / total debts

total income assets / total assets debts total debts
Mean Median Std Dev Mean Median ~ Std Dev Mean Median = Std Dev| Mean Median ~ Std Dev Mean Median = Std Dev Mean Median ~ Std Dev Mean Median = Std Dev
All banks
U.S. banks 15.4 0.8 114.6 22.7 20.6 11.9 67.1 68.6 11.9 48.4 48.2 17.2 85.3 86.9 9.9 476 46.3 15.0 6.8 5.0 6.6
European banks 138.2 10.4 367.9 41.0 39.2 16.3 64.5 67.5 18.9 44.9 447 15.1 53.0 53.8 20.3 36.4 35.2 18.2 233 21.6 15.3
Test statistic & %level 20.32 % 3562 % 1030 % [ 49.23** 42,01 ** 188 ** | -6.43 *** 1.96* 251 %* | -7,62%*%  728%* 129 % | 8519 %k 5] 8Q k420 %k | 2497 x*x D BT Mk ] ABwkx | 60,18 ¥<* 4345 %% | 5 4( ***
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.05) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
By specialisation
Retail - U.S. banks 1.2 0.5 2.3 14.2 15.0 45 69.3 70.7 11.8 50.8 51.0 19.1 87.7 89.1 8.7 47.0 45.3 16.3 5.2 3.8 5.1
Diversified - U.S. banks 28.9 1.3 156.5 311 27.8 10.9 64.9 66.7 116 45.9 46.3 14.4 83.0 84.4 10.4 48.2 47.0 13.3 8.3 6.6 74
Test statistic & %level 8.51 %%  2378%*  A774.32** [ 69.33** 5896 *** 574 ** | -12,90 *** 13.60 *** 1.04 | 9.77%* 919 176** | -16.87 *** 16.50** 1.45%* | 278%*  375%*  150%* [ 16,69 16.11** 2,09 **
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.33) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.02) (0.00) (0.00) (0.00) (0.00) (0.00)
Retail - European banks 53.9 43 222.0 28.7 30.0 7.8 70.4 712 16.1 44.2 434 14.2 60.3 61.0 18.3 40.8 414 18.4 18.2 14.8 13.8
Diversified - European banks| 222.4 20.0 4574 53.3 49.1 13.1 58.6 62.2 19.7 45.7 46.6 16.0 45.7 448 19.6 319 29.1 17.0 28.2 28.1 15.0
Test statistic & %level 9.74 % 1528 % 424%* [ A771%* 36,09 *** 284 ** | 13,68 % 12,79 151 | 203* 2 75%* 127%* | 1597 ** 1560 ** 1.15* [ -10.51** 10.62**  1.17* | 14.48** 1459 *** 118 **
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.04) (0.01) (0.00) (0.00) (0.00) (0.05) (0.00) (0.00) (0.02) (0.00) (0.00) (0.01)
By specialisation and size for U.S. banks
Large - Retail U.S. banks 3.1 2.0 3.6 14.7 15.8 4.6 68.7 70.0 125 54.7 56.4 18.9 834 84.7 9.1 455 43.9 16.0 7.5 6.0 6.3
Small - Retail U.S. banks 0.4 0.4 0.2 14.0 14.7 45 69.5 71.0 115 49.3 49.2 19.0 89.4 90.6 7.8 476 45.9 16.4 4.3 3.1 4.3
Test statistic & %level 7.87 %% 4137 %% 743310 ¥ [ -3,25 % 3,88 % 1.06 1.42 1.10 1,19 % [ 6,15 % 6,16 *** 1.01 15.87 ¥ 1520 ** 136 ** | 2.83** 2.08 ** 1.04 | -13.80** 13,13 %+ 2,11 %
(0.00) (0.00) (0.00) (0.00) (0.00) (0.38) (0.16) (0.27) (0.01) (0.00) (0.00) (0.92) (0.00) (0.00) (0.00) (0.00) (0.04) (0.52) (0.00) (0.00) (0.00)
Large - Diversified U.S. bankg ~ 51.4 34 206.7 32.7 29.5 11.3 63.3 65.9 121 47.1 471 14.1 79.9 80.9 10.8 474 46.1 12.4 10.9 9.2 8.2
Small - Diversified U.S. bankd 0.5 0.5 0.2 29.2 25.9 10.0 66.9 67.9 10.5 445 44.2 14.8 86.9 88.0 8.5 49.2 48.4 14.3 5.2 4.0 4.7
Test statistic & %level 30.60 *** 3746 % 23580 *** [ -7.75%* 1033 % 127 % [ 75QMx  §EG X 1 34%* | 431k 4150 110*% | 17.03%* 1639 %% 1.60** | 323 %  325%* 134 % | L1975 % 1080 x| 2,07 x
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.10) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Source: Bloomberg (200Q008). All variables are expressed in percentage, eda®pt assetsTotal assetsn US$ billion; Total gross noninterest incontdotal income:(interest income from loans + resale agreements
interbank investments + other interest income or losses) / total indmted; loans / total assetfcommercial loans + consumer loans + other loans) / total a3setd;longterm loansand other assets / total assets:
(commercial loans + lorterm marketable securities + fixed assets + other assets) / total assatsieposits / total debtgdemand deposits + saving deposits + time deposits + other time deposits) / (total dejobsits -
market deld); Total shortterm deposits / total debtédemand deposits + saving deposits) / (total deposits + total marksy, detal shortterm market debts / total deb{shortterm debts securities) / (total deposits + tota
market deld). A bank is considered retail (diversified) if its ratio of total gross noninterest income to total income is lower (highbg thedian of this ratio. Because U.S. and European banks have very different profils
noninterest income, the median of thadio is calculated separately for U.S. and European banks. In addition, a bank is considered large if its total adsg8%dxbékon.T-statistics test for null hypothesis of identical
means, medians or standard deviation; *, ** and *** indicatéstteal significance at the 10%, 5% and 1% levels, respectively, for bilateral test.
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1.3.2. A statistical analysis of the liquidity creation and the maturity transformation

risk profiles of banks

To determine the similarities and differences in terofisliquidity creation and
maturity transformation risk profiles according to bank business mtdelstudypreseng
stylized facts regarding the indicator of liquidity creatiorBefger and Bouwman (200and
the inverse of the net stable funding ratio as defined in the Basel Ill accords. The liquidity
creation measure dderger and Bouwman (200@glculates an absolute value of liquidity
created by a bank (i.e., a U.S. doltet euro amount of actual liquidity created on the balance
sheets). Thus, to compare the level of liquidity creation across lthekstudyconsides the
amount of liquidity creation performed by a bank scaled by total assets. Furthermore, to allow
the @mparison of indicators of liquidity creation and maturity transformation tigk study
consides an alternative specification for the inverse of the net stable funding ratio. Instead of
using the ratio of the required amount of stable funding to theabie amount of stable
funding (_NSFR, the studyincludesthe difference between the required amount of stable
funding and the available amount of stable funding, scaled by total assets. This difference is
defined as the net stable funding differend&KD). As for thel NSFRvariable, three other
weightsare consideredi.e., by replacing the weight &.7 with a weight 0f0.5, 0.85 or 1)
according to the assumptions on the extent of demand and saving deposits considered stable
(NSFD_DO05 NSFD_D085andNSFD_D3. Adjusting the definition of the inverse of the net
stable funding ratio in the U.S. case (i.e., by using an alternative definition of stable funding
and the existence of core deposits for U.S. bamksglternative specificatios usedfor the
core funding ratio CFR). Instead of considering the ratio of the required amount of stable
funding to the available amount of core deposits and other stable futifdrggudyconsides
the difference between these two components, scaled by total aHsistsdifference is
defined as the core funding differen€&) for U.S. banks.

Table 1.3shows descriptive statistics of the liquidity creatit€) indicator and the
several indicators of maturity transformation risSFD NSFD_ D05, NSFD_DO085,
NSFD_D1landCFD) for U.S. and European banks.
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Table 1.3. Statistical analysis ofhe indicators of liquidity creation and maturity transformation risk, for U.S. and European banks over 20002008

LC NSFD_D05 Correlation NSFD Correlation NSFD_D085 Correlation NSFD_D1 Correlation CFD Correlation
Mean  Median StdDev| Mean = Median = StdDev| WithLC Mean | Median = StdDev| WithlC Mean = Median @ StdDev| WwithLC Mean = Median = StdDev| WithLC Mean  Median = StdDev| WithLC
All banks
0.87 *** 0.82 *** 0.75 *** 0.66 *** 0.51 ***
U.S. banks 313 316 13.2 -2.2 -15 11.9 (0.00) -10.8 -10.0 11.3 (0.00) -17.3 -16.6 11.3 (0.00) -23.7 -22.9 11.6 (0.00) -7.9 -8.4 16.5 (0.00)
0.74 *** 0.68 *** 0.63 *** 0.56 ***
European banks 32.4 33.3 115 6.5 8.7 17.1 (0.00) -0.2 15 17.1 (0.00) 5.2 -3.6 175 (0.00) -10.2 -8.6 18.2 (0.00) - - -
Test statistic & Y%level 3.05 %k 3440k ] 3] ek || 22,80 ¥ 24,15 % 2,05 *kx . 28.77 *¥<* | 28,57 *** 228 ¥k* ) 32.46 ¥ 30,99 *** | 247 *** . 3521 %+ 32,58 **k | 248 *x .
0.000 = (0.00)  (0.00) || (0.000 = (0.00) | (0.00) 0.000  (0.00) = (0.00) (0.00) (0.00) | (0.00) (0.00) (0.00) | (0.00)
By specialisation
. 0.89 *** 0.84 *** 0.77 *** 0.67 *** 0.50 ***
Retail - U.S. banks 32.3 324 145 -2.2 -2.0 12.3 (0.00) -10.7 -10.1 11.7 (0.00) -17.1 -16.5 11.6 (0.00) -23.4 -22.6 12.0 (0.00) -6.5 -7.0 18.0 (0.00)
R 0.86 *** 0.81 *** 0.74 *** 0.66 *** 0.50 ***
Diversified - U.S. banks 304 31.0 114 2.1 -1.0 115 (0.00) -10.8 9.8 10.9 (0.00) -17.4 -16.6 10.9 (0.00) -24.0 -23.2 111 (0.00) -9.5 -9.5 145 (0.00)
- -4.90 ¥x 4,64 ¥+ ]G] *x* 0.31 1.03 1,16 *** -0.47 0.14 1.14 x -1.08 1.06 1.14 ¥ -1.62 1.83* | 1.17** -6.27 ¥** | 554 *kx | ] 55 *xx
Test statistic & %level - - - -
(0.00) . (0.00) = (0.00) | (0.75) @ (0.30) = (0.00) (0.64) | (0.89) = (0.00) (0.28) (0.29) | (0.00) (0.13) 0.07) | (0.00) (0.00) | (0.00) . (0.00)
) 0.70 *** 0.63 *** 0.57 *** 0.50 ***
Retail - European banks 325 32.9 11.1 5.7 7.9 14.8 (0.00) 0.3 1.4 14.9 (0.00) -5.3 -4.2 15.4 (0.00) -10.8 -9.9 16.3 (0.00) - - -
R 0.77 *x* 0.72 *** 0.67 *** 0.61 ***
Diversified - European banks| 32.3 33.6 12.0 51 7.7 19.0 (0.00) -0.8 1.6 19.0 (0.00) 5.2 -2.9 194 (0.00) -9.6 -1.7 20.0 (0.00) - - -
Test statistic & Y%level -0.39 0.31 1.17 *** 0.68 0.19 1.66 *** } -1.36 0.09 1.64 *** B 0.07 1.62* 1.58 *** . 141 3.00 ¥+ = 151 *** .
0.70)  (0.75)  (0.02) | (0.55) @ (0.84) | (0.00) (017)  (0.93) | (0.00) (0.94) (0.11) | (0.00) (0.16) (0.00) | (0.00)
By specialisation and size for U.S. banks
. 0.89 *** 0.84 *** 0.77 ** 0.69 *** 0.50 ***
Large - Retail U.S. banks 34.1 35.1 14.2 -0.1 -0.4 12.6 (0.00) -8.4 -8.5 12.2 (0.00) -14.5 -13.8 12.3 (0.00) -20.7 -19.4 12.8 (0.00) -15 -0.6 19.2 (0.00)
. 0.89 *** 0.84 *** 0.77 *x* 0.66 *** 0.50 ***
Small - Retail U.S. banks 31.6 315 14.6 -3.0 -2.6 12.1 (0.00) -11.6 -11.0 11.3 (0.00) -18.0 -175 11.2 (0.00) -24.5 -23.7 115 (0.00) -84 -8.7 17.2 (0.00)
- -3.71 % 3,04 rx 1.05 -5.14 ¥ 4,80 1.08 -6.07 ¥ - 586**  1.16* -6.56 *** 6.57 *¥** 1,20 *x* -6.56 *** 7.05 *kx ] .24 -8.46 x| 832 %k ] 25wk
Test statistic & %level - - - -
(0.00) = (0.00) (042) | (0.00) = (0.00) = (0.26) 0.00) | (0.00) = (0.03) (0.00) (0.00) = (0.00) (0.00) (0.00) | (0.00) (0.00) = (0.00) = (0.00)
R 0.84 *** 0.79 *** 0.73 *x* 0.66 *** 0.54 ***
Large - Diversified U.S. bankd ~ 31.2 317 10.7 -0.6 0.6 114 (0.00) -9.3 -8.1 111 (0.00) -15.7 -14.6 111 (0.00) -22.2 -20.9 114 (0.00) -7.6 <75 14.7 (0.00)
R 0.88 *** 0.83 *** 0.76 *** 0.66 *** 0.45 ***
Small - Diversified U.S. banky ~ 29.4 29.6 12.3 -3.9 -3.3 11.3 (0.00) -12.9 -12.2 104 (0.00) -19.5 -18.8 10.1 (0.00) -26.2 -25.8 10.2 (0.00) -11.8 -12.5 13.8 (0.00)
- -3.84 kL 3E7 wkk ] 31 Rk || 16,94 Fkx 7 4 Fr* 1.02 S7.97 Fkx L 843 114 % -8.54 *kx Q.12 *** 1,20 *x* -8.87 ¥* | Q55 ¥k 1 D6 *x S7.02 %% 737 Mk 1 13 %
Test statistic & %level - - - -
0.00)  (0.00)  (0.00) | (0.00) = (0.00) | (0.75) 0.00) = (0.00) = (0.03) (0.00) (0.00) | (0.00) (0.00) (0.00)  (0.00) (0.00)  (0.00)  (0.04)

All variables are expressed inrpentageLC: liquidity creation / total asset8|SFD (considering an intermediate 0f7 for demand and saving deposit@equired amount of stable fundirgvailable stable funding) / total
assets. Because several assumptisasmadeon the extent oftable demand and saving deposits, alternately three other waigrdappliedo these types of deposits (i.6.5, 0.85 and 1)NSFD_DO05is consideredvith a
weight of0.5 for demand and saving deposkttSFD_DO085with a weight 0f0.85 for demand and giamg depositsNSFD_D1with a weight of 1 for demand and saving depo§itsD: [required amount of stable fundiindcore
deposits + other available stable fundjngjotal assets. A bank is considered retail (diversified) if its ratio of total grosstex@st income to total income is lower (higher) than the median of this ratio. Because U.S
European banks have very different profiles of noninterest income, the median of this catoulatedseparately for them. In addition, a bank is considiémege if its total assets exceed US$1 billiorstatistics test for null
hypothesis of identical means or null Pearsonds dthelD%, 5% ane 1% levalsf respectivety efdr bildteso n; *, ** and *** ind
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Observing U.S. and European publicly traded commercial banks separately over the
period 20002008, note that the averag€ and the averagBISFD of European banks are
significantly higher than these of U.S. banks. Indeed, aver&yes 32.4% forEuropean
banks and to 31.3% for U.S. banks. Aver&ifeFD varies between 6.5% arid0.2% for
European banks and betweeh 2% andi 23.7% for U.S. banks. In addition, note that the
difference between U.S. and European banks in av&&§®is significantly hgher than the
difference in averagéC. The differences between U.S. and European banks in terms of
averageL.C and averagdNSFD might be explained by the descriptive statistics detailed in
section 1.3.Table 1.3. The data show that European banks hold a slightly higher average
share of shofterm debts in total debts (59.7%), which are considered liquid liabilitie€,in
than do U.S. banks (54.3%). Indeed, the difference in avé&i@ge significant between U.S.
and European banks, though not large. However, European banks hold on average much more
shortterm market delstin total debts (23.3%) and fewer shtetm deposits in total debts
(36.4%) than do U.S. banks (respectively, 6.8% and%ph Shorterm market debts are
considered unstable liabilities, and skemm deposits are considered stable liabilities in
NSFD Thus, European banks hold on average much more unstable funtNSgDthando
U.S. banks. On the whole, U.S. banks bieriefm the stability of their large deposit base and
therefore face a highly negative aver&eFD. In contrast, European banks are more funded
by volatile market funding and thus face a weakly negative av&la8§®

In addition to the differences NSFDbetween U.S. and European banks, note that the
estimated values of the averdg8FDare very different depending on the weight applied to
demand and saving deposits. This implies that the assumptions on the extent of demand and
saving deposits considerathble strongly alter the measure of the available amount stable
funding. This impact might specifically alter the results for the banks that are widely funded
by demand and saving deposits. Finally, Pear
linear and positive relationship betwele@ and NSFD for both U.S. and European banks.

They illustrate the strong correlation between liquidity creadioth bank exposure to maturity

transformation risk.

Regarding retail and diversified banks in Europerée is no significant difference in
terms of averageC or averageNSFDacross banks. However, U.S. retail banks perform on
average significantly higher levels b€ thando U.S. diversified banks (séeable 1.3: The
averageLC of retail U.S. banks is 32.3% and 30.4% for diversified U.S. banks. This
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difference might be explained by the differences in {t@rgn assets and other assets
(considered illiquid in thé.C indicator ofBerger andBouwman, 200pand shorterm debts
(considered liquid in thé&.C indicator of Berger and Bouwman, 20p®etween retail and
diversified banks (se@able 1.2. Diversified banks in the hited States hold on average
lower shares of lonterm assets and other assets (45.9%) and higher shares etieghort
debts in total debts (56.6%) than retail banks (respectively, 50.8% and 52.2%). Consequently,
diversified banks hold on average higheargls of liquid liabilities and lower shares of
illiquid assets than retail banks. These characteristics of retail versus diversified U.S. banks go
in opposite directions, but the net result is an average lower lei.€l fufr diversified banks.
Moreover, here is no significant difference between the averB@=D of retail and
diversified banks in the United States. Nevertheless, diversified banks have a significantly
lower averageCFD than retail banks (respectively, on averag@5% andi6.5%). This
difference might be explained by the large difference in-teng loans and other assets
between retail and diversified banks, retail banks holding on average relatively higher shares
of longterm loans and other assets than diversified banks. Thus, retd laae more
exposed to maturity transformation risk than diversified banks. Finally, as noted previously,
Pearsonbés coefficients of correlation exhibi
LC and NSFD (and CFD for U.S. banks). In addition, gending on the weight applied to
demand and saving deposits, the estimated values NfSRPvariableare very different.

With regard to size of retail and diversified U.S. banks, note that the aueCaged
NSFDof large banks are higher than thosemfall banks. In addition, the difference between
large and small banks in averag8FDis significantly higher than the difference in average
LC (seeTable 1.3%. The differences between large and small U.S. banks considkeing
business model in terms of averag€ and averageNSFD might be explained with the
descriptive statistics detailed $ection 1.3.1Table 1.3. The data show that large banks hold

on aveage a slightly higher share of shtetm debts, which are considered liquid liabilities

26 Focusing on retall.S. banks notethat the averageC (equal to 34.1%and the averagdSFD(which varies
betweeri .1% andi 20.7%) of large banks are significantly higher than these of small lftekaveragd.C of
small banks is 31.6%and the averagBlSFD varies betweeri.3% andi 24.5%) Regarding diversified $.
banks,note that the averageC (31.2%) and the averad¢SFD (which varies betweeii.6% andi 22.2%) of
large banks are significantly higher thamgtd of small bark(the averagé.C of small banks is 29.4%nd the
averageNSFDvaries betweein3.9% and 26.2%)
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in LC, than small banké. Consequently, the difference in averddg® between large and
small banks considering their business model is significant but not largertiNgdess, for

both retail and diversified banks, large banks hold on average much mor¢esimomarket
debsin total debs considered unstable liabilities MSFDcompared with small banks, which

are funded more by sheterm deposits in total debts cidered stable liabilities iNSFD?.
Indeed, for both retail and diversified banks, large banks hold much more unstable funding in
NSFDthan small banks. On the whole, small U.S. banks benefit from the stability of their
large deposit base and thereforeefa highly negative averafSFD In contrast, large U.S.
banks are funded more by volatile market funding and thus face a weakly negative average
NSFD Finally, as mentioned previously, correlation exhibit a strong linear and positive
relationship betwee LC and NSFD (and CFD for U.S. banks)depending on the weight
applied to demand and saving deposits.

In summary, this statistical analysis yields two main findings. First, European banks
hold a slightly higher share of liquid liabilities i€ than do US. banks. However, European
banks hold much more unstable fundingN8FDthan U.S. banks. Second, for U.S. banks
considering large and small banks separately, large banks hold a higher share of liquid
liabilities in LC than do small banks. Nevertheletage banks hold much more unstable
funding in NSFDthan do small banks. Therefotte conclusions are similar for European
banks and large U.S. banks because the European sample includes mainly large banks. On the
whol e, it 1 s not thbhtexplkisthe diffarendes leCsarsd NSRD atreds s
banks, but rather their size. Small banks benefit from the stability of their large deposit base
and face a highly negative averag8FD European banks and large U.S. banks are more
involved in debt marks, and they are more funded by volatile market funding. Therefore,

they face a weakly negative averag@rD

27 Focusing on retail banks, note that the average share ofteshardebts in total debts is 52.9% for large
banks and 51.9% for small banks. Regarding diversified banks, note that the average sharéeofrstiebts in
total debts is 58.3% for large Hemand 54.4% for small banks (SEeble 1.2.

28 For retail banks, the average ratios of sterin market debts in total debts and of shernn deposits in total
debts are equal to, respectively, 7.5% and 45.5% for largestamk respectively, 4.3% and 47.6% for small
banks. For diversified banks, the average ratios of g¢aort market debts in total debts and sterin deposits

in total debts are, respectively, 10.9% and 47.4% for large banks and, respectively, 5.29®&ndo4 small
banks (sedable 1.2.
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1.3.3. An estimation of the level of liquidity creation a bank can perform for a given

level of exposure to maturity transformation risk

With regard to theL.C indicator and theNSFDvariable it is possible to estimate the
level of LC a bank can perform for a given level of exposure to maturity transformation risk.
Thus, the ratio of the indicator &fC to the NSFD variable (i.e., the ratio of thenotional
amount of liquidity created by a bank to the notional excess or deficit of available stable
funding) can be computed.

If the ratio is positive and equal f®0, the bank creates liquidity and faces maturity
transformation risk. Thus, if the bankincreases its notional deficit of available stable
funding (i.e., its notional amount of exposure to maturity transformation risk) of one dollar, it
can creatdixo dollars of liquidity. Alternatively, a positive ratio can also imply that the bank
destroysliquidity and does not face maturity transformation risk. Consequently, if the bank
decreases its notional excess of availabl e
against maturity transformation risk) of one dollar, it can decreaseitigbigfixo dollars.

If the ratio is negative and equal fiexo, the bank creates liquidity but does not face
maturity transformation risk. Indeed, a bank cannot destroy liquidity and be exposed to
maturity transformation risk. Consequently, if the bankreases its notional excess of
available stable funding of one dollar, it can creat@ofdollars liquidity.

Table 1.4 shows the ratio of the indicator dfC to the indicator of maturity
transformation risk (i.e.NSFD, NSFD D05 NSFD_ D085 NSFD_D1or CFD). First, the
average value of this raffbis calculated separately for U.S. and European banks. Second, the
average value of this ratio is calculated separately for U.S. and European banks according to
their business modeHowever,the study does not focusn U.S. banks considering their
business model and size simultaneoumsdgause there are not enough banks to consider the

positive and negative ratios separately.

29 The notional exceser deficit of available stable funding is calculated as the difference of the required
amount of stable funding and the available amount of stable funding. A padditigeence means that the
required amount of stable funding exceeds the available amount of stable funding. Thus, it implies a deficit of
available stable funding, the bank facing maturity transformation risk.

30 To calculate the average value of the raitids necessary to verify that there are outliers. Otherwise,
outliersare excluded becausiee average valuef the ratiomay be heavily skewed by an outlier with [SSFD

close to zeroAll observations of this ratio higher than the 0.9&5centileare deleted.
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Table 1.4. Estimations of the level oEC a bank can peform for a given level of exposure to maturity transformation risk, for U.S. and European banks, over
2000 2008

LC/NSFD_D05 LC / NSFD LC /NSFD_D085 LC/NSFD_D1 LC/NCFD
LC>0and LC<Oand [LC>0and [LC>0and iLC<0and LC>0and [LC>0and LC<0and LC>0and LC>0and LC<Oand (LC>0and |LC>0and LC<Oand LC>0and
NSFD_05>0 INSFD_05<0 INSFD_05<0 [NSFD>0 INSFD<0 INSFD<O [NSFD_085>0 iNSFD 085<0 INSFD_085<0 |NSFD_1>0 INSFD_1<0 INSFD_1<0 (CFD>0 CFD<0 CFD<O0
All banks
U.S. banks 8.6 0.15 5.3 12.8 0.14 -4.5 10.1 0.13 -3.0 5.4 0.12 -1.9 6.1 0.17 -3.7
European banks 4.4 0.12 -4.5 6.1 0.12 -5.0 5.7 0.11 -4.3 4.1 0.11 -3.0 - - -
By specialisation
Retail - U.S. banks 8.5 0.17 5.2 12.2 0.16 -4.6 10.0 0.15 -3.2 6.5 0.14 -2.0 5.6 0.19 -3.6
Diversified - U.S. banks 8.6 0.14 5.4 13.4 0.12 -4.5 10.3 0.11 2.9 4.2 0.10 -1.8 6.9 0.14 -3.7
Retail - European banks 4.3 - -5.0 6.6 - 5.3 6.0 - -4.6 4.1 - -3.1 - - -
Diversified - European banks 4.4 0.12 -4.1 5.7 0.12 -4.8 5.3 0.11 -4.1 4.2 0.11 -3.0

All variables are expressed in percentdgg: liquidity creation / total asset8|SFD (considering an intermediate 0f7 for demand andasing deposits)(required amount of stable fundirgvailable stable funding) / total
assets. Because several assumptions are made on the extent of stable demand and saving deposits, three other wiehtstheseapges of deposits (@5, 0.85 and 1)NSFD_DO0S5s considered with a weight of .5 for
demand and saving deposi¢SFD_D085with a weight 0f0.85 for demand and saving deposits; &tf8FD_D1with a weight of 1 for demand and saving depo$§isD: [required amount of stable fundiiigcore deposits +
other available stable fundirjg)total assets. A bank is considered retail (diversified) if its ratio of total gross noninterest income to total incaere(flggher) than the median of this ratio. Because U.S. and European bz
haw different profiles of noninterest income, the median of this ratio is calculated separately for U.S. and European Banise&ioretail banks in the sample had a poditivand a negativBlSFD.
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On the whole, the data show that banks that fadentatransformation risk and have
a positive LC can perform higher levels oLC when they increase their maturity
transformation risk exposure (i.e., when they increase their notional deficit of available stable
funding) than the banks that do not facatumity transformation risk and have a positive
l iquidity creation when they reduce their
when they decrease their notional excess of available stable funding). For example,
considering theNSFD_DO05as anindicator of maturity transformation risk exposure, retail
U.S. banks that face maturity transformation risk and have a positive liquidity creation create
$8.5 of liquidity when they increase their maturity transformation risk exposure of $1. In
contrast,retail U.S. banks that do not face maturity transformation risk and have a positive
liquidity creation create only $5.2 of liquidity when they reduce their hedge against maturity
transformation risk of $1. In addition, banks that do not face maturitgftianation risk and
have a negativéC can perform a weak level afC when they reduce their hedge against
maturity transformation risk. For example, still considering Nti&F~D_DO05an indicator of
maturity transformation risk exposure, retail U.S. bankat tdo not face maturity
transformation risk and have a negative liquidity creation create Orly $f liquidity when

they reduce their hedge against maturity transformation risk of one dollar.

This analysis emphasizes that the banks that can perfornigtinest levels oliquidity
creationare those that create liquidity and face maturity transformation risk. It implies that
regulators must deal with the trad&# between higheliquidity creation which is essential
for spurring economic growth, and gter exposure to maturity transformation risk, which

might increase their instability.

1.4. The sensitivity of maturity transformation risk: The implications of the Basel

[l liquidity requirements for banks according to their business model

The stylized &cts presented in the previous section exhibit the positive relationship
between bank liquidity creation and bank exposure to maturity transformation risk.
Specifically, banks are likely to experience higher difficulties in meeting unexpected
withdrawals fom customers if their cushion of assets cannot be readily monetized. Although
through their liquidity creation activities, banks face maturity transformation risk and may
become fragile, the increasing use of loan securitization and of market fundimgdegrthem

additional sources of liquidity by reducing their reliance on deposits through market funding
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(Mishkin, 2004 and by converting some of their loans into liquid funds through loan
securitization lcoutskina, 2011 Using these findingghis studyinvestigateshe sensitivity of

bank maturity transformation risk to several factors considering bank business model. The
aim is to examine how the differences in terms of scope ofiéesivinvestment and funding
strategies matter to explain the extent of bank exposure to maturity transformation risk.
Beyond the bankevel indicators and macroeconomic variables identified in previous
literature Berger and Bouwman, 200@hen et al., 2010Choi et al., 2009 Deep and
Schaefer, 2004-ungacova et al., 201Pana et al., 201®Rauch et al., 2009hat might affect

bank exposure to maturity transformation rigle studyconsides the impact of bank access

to additional sources of liquidity focusing on the importance of (1) potBnsaturitizable

loans and (2) shoterm, potentially unstable market debts. This section details the indicators
of the importance of potentially securitizable loans and of gkar, potentially unstable
market debts. Then, a set of other explanatorjalbes identified in previous literatuie
presented Next, the regression framewoik detailed Finally, the results obtained and

robustness checkse commented
1.4.1. Variables affecting bank maturity transformation risk

1.4.1.1. Measures of the imgpance of securitizable loans and of shtatm

market funding

This research focuses on the sensitivity of bank maturity transformation risk to the
importance of (1) potentially securitizable loans in illiquid assets and (2)-tenort
potentially unstale market debts in total shesdrm debts. By holding totally illiquid assets,
banks may experience acute liquidity problems. Nevertheless, although some assets are not
completely liquid, as they are not directly saleable on financial markets (i.e., ositpp to
cash, near cash items and trading securities), they can be sold throughemamter
transactions such as securitized loans. Thus, this research considers the sensitivity of bank
maturity transformation risk to the importance of potentiagltguritizable loansPotentially
securitizable loans ardefined as the consumer loans (e.g., credit card loans, residential
mortgage loans, installment loans). Indeed, consumer loans are securitizable through the
issuance of residential mortgage backedusges (RMBS). Commercial loans and other
loans (e.g., loans to commercial and industrial entities, commercial real estate loans,

construction loans, loans to agriculture and loans to money market funds) are not securitizable
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or only securitizable throtngthe issuance of commercial mortgage backed securities (CMBS).
However, central banks and prime brokers charge higher discounts on CMBS than on RMBS
(International Monetary FundMF], 2008). Appendix 1.A(seeTable 1.A.) shows the table
provided by thelMF (2008) that contains initial margins on collateral of asset backed
securities (i.e., including, notably, CMBS and RMBS). Coneatly, the securitization of
consumer loans provides larger amounts of cash than that of commercial loans and other
loans. Thus, consumer loans are more liquid than commercial ones. To measure the
importance of potentially securitizable loans, two appreadre considered. First, the share

of potentially securitizable loans in total loans is taken into account. Thus, the ratio of total
consumer loans to total loans is computed as a proxy of the importance of potentially
securitizable loans in total loan?3LO_TLQ. Second, the proportion of potentially
securitizable loans in total loans and other illiquid assets is considered. Thus, the ratio of total
consumer loans to total loans and other illiquid assets (i.e., including other investments in
long-term asets, net fixed assets and other remaining assets) is computed as a proxy of the
importance of potentially securitizable loans in total loans and other illiquid assets
(PSLO_IA. In both cases, the extent to which the potential liquidity of the loan porifo

likely to mitigate bank exposure to maturity transformation risk is the noaminsfBecause

loan securitization provides banks with an additional source of funding by converting illiquid
loans into liquid funds, a negative sighexpectedor the ®efficients of PSLO_TLOand
PSLO_IlAIn the determination of bank maturity transformation risk.

In addition, by holding more unstable funding, banks may also experience acute
liquidity problems. Consequently, the sensitivity of bank maturity transformaskrto the
importance of potentially unstable funding is the main focus. Saort liabilities can be
considered less stable than letegm ones. Moreover, shedrm deposits might be
considered more stable than skherm market debtsB(S, 20093 Consequently, the more
banks are funded by shdadrm market debts, the higher is the potential instability of their
funding. The extent to which the potential instability of shierin liabilities is likely to
increase bank expgare to maturity transformation risk is the main focus. To measure the
importance of shotterm, potentially unstable market funding, the ratio of steorh market
debts to total shotterm debts $TMD_STD total shorterm debts including all depositsdan
all debt securities with a maturity of less than one year) is considered. A positive sign is
expected for the coefficient oSTMD_STD in the determination of bank maturity

transformation risk.
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1.4.1.2. Variables affecting bank maturity transformatiork rfieom previous

literature

Following the existing literature, this study considers a large set of-lbaak
indicators and macroeconomic variables that are likely to affect bank exposure to maturity
transformation risk.

Bank capitalization capturestheppa ct of banksd ri sk beari ng
Repullo (2004) bank capital allows the bank to absorb risk. Thus, higher capital ratio might
allow banks to increase their exposure to maturity transformation risk. Furtieeripesause
bank liquidity creation and maturity transformation risk are positively refaged consistent
with previous studies on bank liquidity creatidde(ger and Bouwman, 20p9 t he #fAf i na
fragility structued Dié@mond and Rajan, 200@0013 and AfAdep-ositQortog r owdi |
and Winton, 200peffects must be considered in determining bank matuatysformation
risk. These theories predict a negative relationship between bank capital and liquidity
creation. In their modeDiamond and Rajan (200@0013 suggest that Ik capital might
hamper | iquidity creation by making the ban
relationship bank that raises funds from depositors and lends them to borrowers. By
monitoring borrowers, the bank obtains private information gregs it an advantage in
assessing the profitability of its borrowers. However, this informational advantage might
create an agency problem. As the bank maximizes its profitability, it might extort rents from
its depositors by demanding a greater sharghef loan income. Nevertheless, because
depositors know that the bank might abuse their trust, the bank must win their confidence by
adopting a fragile financial structure with a large share of liquid deposits. A contract with
depositors mitigatesthebails h ol dup probl em because deposi
have doubts about bank efforts for monitoring borrowers and about the fair reallocation of
loan income. Consequently, financial fragility favors liquidity creation because it allows the
bank to collect more deposits and grant more loans. In contrast, higher capital tends to
mitigate financial fragility and enhances the bargaining power of the bank, hampering the
credibility of its commitment to depositors. Consequently, higher capital tendectease

liquidity creation and bank exposure to maturity transformation risk.

31 Recallthat banks create liquidity by fundihgng-term illiquid assets wittshortterm, liquid liabilities. Thus,
banks hold illiquid assets and provide cash to the rest of the economy. Therefore, they face maturity
transformation risk isome liabilities invested in illiquid assets are suddenly claimed at short notice.
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Gorton and Winton (20003how that a higher capital ratio might reduce liquidity
creation throaogh o©hedapos vt ggogts afehmoreg effactivgu et t
liquidity hedges for investors than investments in bank equity capital. Indeed, deposits are
totally or partially insured and withdrawable at par value. However, bank capital is not
exigible and has a stochastic value that depemdthe state of bank fundamentals and on the
liquidity of the stock exchange. Consequently, the higher the bank capital ratio, the lower is
liquidity creationand bank exposure to maturity transformation risk. This study considers the
ratio of Tier 1 and2 capital to total assetd§12 TA using a broad definition of capital
consistently with previous theoretical studies. For examplamond and Rajan (2001b)
indicate that capital in their analysis might be intetpd as equity and lortgrm debts, the
sources of funds that <cannot run otructréh e ban
effect and t heouftdoe peofsfietctc,r cawdnienggat i ve si gn i
capital ratio in the detmination of bank maturity transformation risk. However, assuming
that bank capital allows banks to take higher risk, a positive sign is expected. The expected
sign for the coefficient of this variable is ambiguous.

Bank profitability captures the impact o b a n kbeading rcapacikyGhen et al.,
201Q Rauch et al., 2009 Thus, there should be a positive relationship between bank
profitability and exposure to maturity transformation risk. Howeverpabled bank can also
take more risk and enhance its liquidity transformation to increase its expected profitability,
speci ficall y todbigtoffailoi.s Tchaurss, i daerreedgait i ve r el at
profitability and exposure to maturity trsfiormation risk should result. Return on assets
(ROAO that is, the ratio of net income to total asdets considered a proxy of bank
profitability. The expected sign for the coefficient of this variable is ambiguous.

In addition, this study also consideéhe impact of credit risk in the determination of
bank exposure to maturity transformation ridkeiger and Bouwman, 200®eep and
Schaefer, 20Q4Fungacova et al., 2031(Rauch et al., 2009 Lower exposure to credit risk
enables the bank to enhance its loan activities by continuously meeting the capsial at
requirements. Consequently, better loan quality will improveathigty of banks to perform
liquidity transformation and increase maturity transformation risk. The ratio of loan loss
provisions to total loansd.[P_TLO) is considered a proxy of bank credit risk. A negative sign
for the coefficient of this variable irhé determination of bank maturity transformation risk

should result.
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Furthermore, the impact of bank market power in the determination of bank maturity
transformation risk is considered. Market power might affect the availability of funds
(Petersen and Rajan, 1998nd the distribution of the loan portfoli@drger et al. 2005
Higher market power might enables banks to enhance their transformation activities by
granting more loans and by atttiag more funds (i.e., deposits or market debThus,
market power is expected to positively affect liquidity transformation and hence maturity
transformation risk. The ratio of total assets of bialokcated in country to the total assets of
the bankng system in country (MKT_POW is considered a proxy of bank market power. A
positive sign is expected for the coefficient of this variable in the determination of bank
maturity transformation risk.

Bank size controls for possible data distortions dusize heterogeneity. Large banks
could face higher exposure to maturity transformation risk because they have easier access to
the lender of last resort and they would be the first to benefit from the safety net. Therefore, a
positive relationship could eb expected between bank size and exposure to maturity
transformation risk. The natural logarithm of total assel$é A is considered a proxy of
bank size. A positive sign for the coefficient of this variable in the determination of bank
maturity transfamation risk should result.

The macroeconomic environmeist also taken into accoutitecause it is likely to
affect bank activities and investment decisio@bgn and al., 201@Pana and al., 20)0The
demand for differentiated financial products is higher during economic booms and might
i mprove banksdéd ability to expand their | oa
Similarly, economic downturns are exacerbated by the reduction in bank credit shipphe
basis of these arguments, banks are expected to increase their liquidity transformation and
hence their maturity transformation risk during economic booms. The annual growth rate of
real GDP GDP_GWT1 is considered a proxyf the economic enviranent. A positive sign is
expected for the coefficient of this variable in the determination of bank maturity
transformation risk.

Consistent witiRauch et al. (2009}his study also considers the impact of monetary
policy on balk exposure to maturity transformation risk. When the central bank's policy rate
is relatively low, credit supply increases, which positively affects bank liquidity
transformation and maturity transformation ridkighkin, 1996). This study considers each
country's central bank policy rat€B). A negative signs expectedor the coefficient of this

variable in the determination of bank maturity transformation risk.
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The impact of liquidity pressures on the interbank markéte determination of bank

exposure to maturity transformation risk is also considered using the spread of the one month

interbank rate and tIBKLMCB asarp@)y. HigleenpkeSsarespro | i c y

the interbank market might prevent bariksaccess these sources of liquidity and increase
their liquidity risk. Consequently, higher values of this spread are expected to negatively
affect bank liquidity transformation and maturity transformation risk. A negative sign for the
coefficient of thg variable in the determination of bank maturity transformation risk should
result.

Finally, supervisory regimeLéeven and Levine, 2008hehzad et al., 20)10s
considered, as it canfatt bank risktaking behavior Berger et al., 201)1 Because banking
regulation is likely to vary across countries, this variable can control for possible country
effects. UsingShehzad et al(2010) an index of supervisory oversighCQNTROL is
computedf rom t he Worl d Bankodés 2007 RBagthuétalt i on
2007%. Under stronger supervisory oversight, banks will be encouraged to theie risk
exposure andire expected tdetter manage their liquidity. Thus, a negative sign for the
coefficient of this variable is expected in the determination of bank maturity transformation
risk. Table 1.5shows descrive statistics of all the main explanatory variables separately for

U.S. and European banks depending on their business model.

32 Theproxy of supervisoryegime CONTROL is a combinaison dfvo indicators. The first indicator refers to
supervisory agency control and is the total number of affinaatnswers to the following questions) (s the
minimum capital adequacy requirement greater than &2gn the supervisory authority ask banks to increase
minimum required capital in the face of higher credit risRP Gan the supervisory authority kabanks to
increase minimum required capital in the face of higher market #gk2an the supervisory authority ask banks

to increase minimum required capital in the face of higher operational Esk® dn external audit compulsory
obligation for bank? @) Can the supervisory authority force a bank to change its internal organization structure?
(7) Can the supervisory authority legally declare that a bank is insolv@niRaf the supervisory authority
intervene and suspend some or all ownership siglita problem bank?9) Can the supervisory authority
supersede shareholders right&0) (Can the supervisory authority remove and replace manades€4n the
supervisory authority remove and replace directors? The second indicator of the supeegsoneymeasures
deposit insurance agency control and is the total number of affirmative answers to the following quéstions: (
Can the deposit insurance agency legally declare that a bank is insoR)e@th(the deposit insurance agency
intervene and spend some or all ownership rights of a problem bai@?Zan the deposit insurance agency
remove and replace managerdP Can the deposit insurance agency remove and replace dire&p&G&n(the
deposit insurance agency supersede shareholders riginteach country in the sample, the possible changes in
the answers to these questions over the PPOOB period were considered. Thus, for a given country, the value
of the index might vary over time.
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Table 1.5. Descriptive statistics of the main explanatory variables, for U.S. and
European banks depending on their busings model, on average from 2000 to 2008

[Psio TLo| Psto 1A | sTMD STD| T12.7A | ROA | LLP TLO |MKT POW | LN TA
Retail - U.S. banks
Mean 39.5 35.1 10.8 10.1 0.7 0.4 0.0 6.4
Median 37.2 32.1 7.8 9.3 0.9 0.3 0.0 6.3
Max 99.4 92.1 97.4 60.2 6.9 6.8 0.4 10.9
Min 0.0 0.0 0.0 3.3 -15.1 -0.5 0.0 2.8
Std Dev 23.5 21.1 11.0 4.0 1.2 0.6 0.0 1.0
Obs 2309 2309 2309 2309 2317 2260 2309 2309
Diversified - U.S. banks
Mean 43.2 37.8 14.8 9.4 1.0 0.5 0.2 7.6
Median 421 36.7 12.3 8.9 11 0.3 0.0 7.1
Max 98.0 91.6 82.4 54.8 6.7 5.9 16.8 14.6
Min 0.0 0.0 0.0 2.0 -9.0 -0.7 0.0 3.3
Std Dev 19.2 17.1 12.6 3.1 0.8 0.6 1.3 1.8
Obs 2315 2315 2315 2315 2315 2270 2315 2315
Test statistic & | 5.76 *** 4,85 * 11.65 *** -7.20 % 7.14 = 2.13 * 8.56 ** 26.04
%level (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Retail - European banks
Mean 48.4 435 31.6 9.4 0.8 0.7 4.1 8.4
Median 49.0 43.6 27.0 8.4 0.7 0.5 0.4 8.4
Max 99.2 97.7 95.6 28.0 43 6.7 59.7 15.1
Min 0.3 0.2 0.0 0.8 -9.8 -1.2 0.0 3.8
Std Dev 17.9 17.9 21.8 4.1 0.9 0.8 9.5 2.2
Obs 864 864 864 864 867 853 864 864
Diversified - European banks
Mean 40.6 33.7 47.3 8.7 0.9 0.4 7.8 10.2
Median 39.2 325 48.0 8.1 0.8 0.4 1.2 9.9
Max 96.7 92.4 100.0 355 6.1 5.1 74.5 15.1
Min 0.1 0.1 0.0 1.3 -5.5 -1.2 0.0 4.1
Std Dev 18.1 17.1 22.1 4.2 0.7 0.5 12.1 2.3
Obs 863 863 863 863 866 854 863 863
Test statistic & | -9.06 *** -11.60 *** 14.83 *** -3.30 *** 2.36 -2.36 *** 7.00 *** 16.63 ***
Yolevel (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Source: Bloomberg (200@ 0 0 8 ) , Worl d Bankds 2007 Regulation and Supervi

percentage, exceptN_TA and CONTROL PSLO_TLO:consumer loans / total loanBSLO_IA:consumer dans / (total

loans + longterm investments + customer acceptances + fixed assets + other &&€i3);STDshortterm market debts /
(demand and saving deposits + sherm market debts)f12_TA:(Tier 1 capital + Tier 2 capital) / total asseRDA: net

income / total assetkl P_TLO:loan loss provisionitotal loansMKT_POW:total assets of barikn countryj / total assets

of the banking system in countfyLN_TA: natural logarithm of total assets. A bank is considered retail (diversified) if its
ratio of total gross noninterest income to total income is lower (higher) than the median of this ratio. As U.S. and European
banks have very different profiles of noninterest income, the median of this ratio is calculated separately for U.S. and
Europearbanks. T-statistics test for null hypothesis of identical means; *, ** and *** indicate statistical significance at the
10%, 5% and 1% levels, respectively, for bilateral test.

On average, U.S. retail banks hold fewer shares of potentially securitinabke in
total loans or in total loans and other illiquid assets (respectively, 39.5% and 35.1%) than
diversified banks (respectively, 43.2% and 37.8%). In contrast, in Europe, retail banks hold on
average higher shares of potentially securitizable loartstal loans or in total loans and
other illiquid assets (respectively, 48.4% and 43.5%) than diversified banks (respectively,
40.6% and 33.7%). In addition, the proportions of total stesrh market debts in total shert

term debts are different for U.8nd European banks. Retail and diversified European banks
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hold higher shares of shadrm market debts in total shagrm debts (respectively, 31.6%
and 47.3%) compared with retail and diversified U.S. banks (respectively, 10.8% and 14.8%).

1.4.2. Thanodel and regression framework

This study investigatethe sensitivity of maturity transformation risk for banks on the
basis of their business mod&hefocus is on the importance of potentially securitizable loans
and of shorterm, potentially unstablenarket debts beyond the determinants identified in
previous literatureA methodology similar t@erger and Bouwman (20085 used Because
portfolio changes take time to occur and likely reflect decisions madéherbdsis of
historical experiencethe oneyear lagged value of all explanatory variabiesonsidered
Like Berger and Bouwman (20Q9) is assumedhiat the future cannot cause the past. From a
risk management pgpective, the purpose is to outline how previous factors accurately reflect
the inputs in bank decisions to determine their current liquidity profitee dependent
variableis the maturity transformation risk measure as defined in the Basel Il accads (i
the inverse of the Basel Ill net stable funding ratidNGFR*®. Because two highly related
proxies of the importance of potentially securitizable loans @8LO_TLOand PSLO_IA
are used, they are introduced individually thre regressions. The mndel is specified as
follows, with subscripts andt denoting bank and period respectively:

12
| _NSFR, =a, +B,PSLO_TLO, , +B,STMD_STD, , + > B,DTR ., +&,  (L.a)
k=3
12
| _NSFR, =a, +B,PSLO_IA, , +B,STMD _STD, , + > B.DTR s +&,,  (L.b)
k=3

wherePSLO_TLGis the ratio of potentially securitizable loans to total lo&®.O_A is the
ratio of potentially securitizable loans to total loans and other illiquid as3EMD STDis
the ratio of shorterm market debts to total shaerm debtsDTR is thek™ oneyear lagged
determinant of maturity transformation risk identified previous literature. Because the

sensitivity of banksdé6 maturity transformati

33 The Basel Committee considers three weights (i.e,,007% or 0.85) for demand and saving deposits (i.e., all
deposits with a maturity of less than one year) according to the type of depositors. In the regtebtSéiiis

the net stable funding ratio calculated considering the intermediate weight &h @&ction 1.4.4robustness
checks are performed by considering other weights.
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interest and U.S. and European banks have different profiles of noninterest incofab{see
1.2), regressionsare runseparately for U.8! and European banks and separate retail and
diversified banks. After testing the presence of cgsexgion and time fixed versus random
effects and possible heteroskedasticity of error, esesion and time fixed ffcts are
included in the regressions. To deal with heteroskedasticity issue, the e robust
covariance method is used. Because of colinearity issues, some of the vaaiables
orthogonalsed before introducing them in the regressitnable 1.B.] Table 1.B.2 Table

1.B.3 and Table 1.B.4in Appendix 1.B show the correlation coefficients amorige
explanatory variable for retail versus diversified banks located in the United States and in

Europe.

1.4.3. Results and the main implications of the Basel Ill liquidity requirements for

banks according to their business model

Table 1.6shows the regression results. The varialfl&sO_TLO(i.e., the ratio of
potentially securitizable loans to total loans) a@P8LO _IA (i.e., the ratio of potentially
securitizable loans to total loans and other illiquid assets) have a aghiind negative
impact on bank maturity transformation risk for both retail and diversified U.S. banks. These
results suggest that U.S. banks benefit from the potential liquidity of their loan portfolio to
mitigate their exposure to maturity transformatirisk (more so for diversified banks).
Moreover, the variablSTMD_STD(i.e., the ratio of shoiterm market debts to total short
term debts) has a significant and positive impact on bank maturity transformation risk for both
retail and diversified Eur@an banks. These findings emphasize that European banks are
penalized by the potential instability of their shtemm marketdebts, which tend to increase

their exposure to maturity transformation risk (more so for diversified banks).

34 Specifically for US. banks, theCONTROLvariablehas been removed frongeation (1)becausets cross
sectional variances is null.
35LN_TAwith MKT_POWare orthagonalised
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Table 1.6. The sensitivity of maturity transformation risk according to bank business
model

U.S. banks European banks
Retail banks Diversified banks Retail banks Diversified banks
l.a 1.b l.a 1.b l.a 1.b la 1b
-0.18 *** -0.21 *** -0.13 0.19
PSLO_TLO (-8.32) | (-9.34) i (-0.99) | (1.24)

-0.18 *** -0.23 *** -0.16 0.16

PSLO_IA (-7.88) i (-9.26) i (-1.28) i (0.69)
-0.01 -0.01 0.04 0.04 0.34 *** 0.34 *** 0.51 *** 0.51 ***

STMD_STD (-0.24) (-0.23) (0.90) (0.88) (3.36) (3.36) (4.67) 4.73)
12 TA 0.09 0.09 -0.19 -0.19 0.63 0.61 -0.13 -0.10
- (0.98) (0.91) (-1.07) (-1.05) (1.54) (1.48) (-0.45) (-0.35)
ROA -0.22 -0.19 -1.18 -1.22 -1.09 -1.14 -0.12 -0.09
(-0.69) (-0.62) (-1.54) (-1.58) (-0.67) (-0.70) (-0.08) (-0.07)
LLP TLO -2.21 -2.28 ** -3.53 *** -3.60 *** -3.36 *** -3.32 *x* -1.64 -1.56
- (-3.52) (-3.61) (-4.90) (-4.95) (-2.64) (-2.60) (-1.05) (-0.96)
- * _ * *kk *kk - -
MKT POW 72.38 75.41 3.04 3.02 0.72 0.74 0.27 0.30
- (-1.61) (-1.67) (2.85) (2.86) (0.72) (0.72) (-0.40) (-0.44)
LN TA 0.06 *** 0.06 *** 0.05 *** 0.05 *+* 0.09 0.09 0.05 0.05
- (7.62) (7.66) (4.00) (3.93) (0.80) (0.80) (0.97) (0.87)
*kk *kk * - -

GDP GWT 0.70 0.69 0.39 0.36 0.15 0.17 0.28 0.31
- (3.23) (3.13) (1.72) (1.59) (-0.20) (-0.24) (0.28) (0.29)

CB 0.18 * 0.19* 0.33 *** 0.34 3.5 * 3.5 ** 111 1.08
(1.62) (1.69) (3.12) (3.24) (3.39) (3.39) (0.74) (0.70)

IBKIM CB 4.26* 4.72 % 4.91 = 5.16 ** 0.97 0.96 0.81 0.96
- (1.80) (1.99) (1.96) (2.05) (0.74) (0.74) (0.41) (0.45)

0.01 0.01 0.01 0.02
CONTROL (0.21) (0.14) (0.17) (0.36)
c 0.96 **=* 0.96 ** 0.95 *** 0.94 **=* 0.79 ** 0.82 ** 0.59 0.52
(55.23) (55.69) (38.04) (37.86) (1.92) (1.96) (1.19) (1.05)

R2 0.82 0.82 0.80 0.80 0.66 0.66 0.76 0.76
Fisher Stat 17.18 17.04 17.13 17.10 6.28 6.29 10.37 10.35
P-Value F 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Obs. 1921 1921 2081 2081 764 764 747 747

This table shows the result of estimating equation (1) for an unbalanced panel of U.S. and European publicly traded
commercial banks over the 20@D08 period. Equation (1} iestimated separately for retail and diversified banks. A bank is
considered retail (diversified) if its ratio of total gross noninterest income to total income is lower (higher) thanaheofmed

this ratio. Because U.S. and European banks have differefiies of noninterest income, the median of this ratio is calculated
separately for U.S. and European banks. The dependent variable of equation (1) is the inverse of the Basel Ill net stable
funding ratio ([ NSFR. Equations (1.a) and (1.b) are theiraations of equation (1) using two proxies of potentially
securitizable loandPSLO_TLGCandPSLO_IA. All explanatory variables are otyear lagged. Se€able 1.5for the definition

and descriptive statistics of the explangteariables. Crossection and time fixed effects are includedhe regressionsand

the HubefWhite robust covariance method is used. To deal with colinearity issues in all the regrelssions, is
orthogonalised wittMKT_POWandBUSI_MD *, ** and *** indicate statistical significance respectively at the 10%, 5% and

1% level, respectively.

These different results for U.S. and European banks might be explained by their
different banking models and because this study solely considers the liquidity pfdfanks
stemming from their ofbalance sheet positiofisThe different profiles of noninterest income

36 This study cannot consider the liquidity profile of banks stemming from theibalfince sheet positions
because a detailed breakdown otloflance sheets is not available in standard databases.
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of European and U.S. banks imply that both retail and diversified European banks are on
average more diversified than both retail and diversified ha8ks (sedable 1.2. European

banks are universal banks. Thus, in addition to traditional intermediation activities (i.e., loan
activities and deposits), European banks have developed their market activities, such as
trading, market funding and complex dfalance sheet operations. This might imply that
European banks are involved in loan activities, as are U.S. banks, but also in other activities
that could provide them additional sources of liquidity (i.e., such as lacamitments from

other financial institutions off the balance sheet). In addition, securitization markets are much
more developed in the United States than
Association and as detailed Bannier and Hansel (200&)etween 2000 and 2006, European
securitization issuance rose from US$73.4 billion to US$605.8 billion, paralleling the even
more developed U.S. market for askatked securities (ABS), which exceeded US$1200
billion in 2006. In the United States, the ABS market represented almoshiothef the total
corporate bond market in 2006. Therefore, loan securitization might not be a key component
of the liquidity management framework for European banks. Rather, they mighgertes
maturity transformation risk by accessing additional sources of liquidity through other
activities’".

Conversely, U.S. banks benefit from their broader access to securitization markets and
from the higher liquidity of their loan portfolio to dease their exposure to maturity
transformation risk. Loan securitization is crucial for maturity transformation risk
management. It provides an essential source of liquidity. Nevertheless, the advantages loan
securitization provide depend on the liquidifysecuritization markets, which is likely to fall
following a market collapse (e.g., during the subprime crisis). Thus, holding such loans is
likely to be inefficient in mitigating bank exposure to maturity transformation risk when the
market for securitied loans is disrupted. In this context, a large share of potentially
securitizable loans become nonsecuritizable and thus cannot be monetized to meet unexpected
customer withdrawals. Moreover, among the several specificities of universal European
banks, anmportant one is their small deposit base. European banks are highly funded by
market debts compared with U.S. banks, which are more funded by deposital{sect.2.

In addition, European banks hold more shares of g¢bwont market debts in their total
shortterm debts than do U.S. banks (Seble 1.2andTable 1.5. Because shoterm market
debts are considered potentially more unstable than-trortdeposits,hie results imply that

37 A case in point ishte reent development of the European covered bond market beyond its German and
Danish origins (Pfandbriefe), which proved more resilient during the crisis than other forms of securitizations.
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the maturity transformation risk of U.S. banks is not sensitive to the extent of their unstable
market funding. They suggest that U.S. banks benefit from the stability of their large deposit
base, which matches structural unbalancek their longterm loans. In contrast, European
banks are sensitive to the instability of their stiertn market funding, which significantly
increases their exposure to maturity transformation risk, suggesting that the small deposit base
of European b&s does not provide a sufficient cushion of stable funding to mitigate their
exposure to maturity transformation risk. Because European banks are universal, they both
collect deposits from customers and access additional sources of funding such as life
insurance and mutual fund activities. Thus, European banks still benefit from the stability of
funding provided by retail customers, but they do not manage their exposure to maturity
transformation risk by building up a large stable deposit base on theicbaheets.

These findings raise numerous challenges for banks, specifically European ones, to
modify their business strategies. The most diversified banks should make the biggest efforts.
These findings support the need to improve the stability of fundimgtressed by tligasel
Committee (2009a)Banks can consider several ways to increase their stable funding base.
They can attract more retail deposits through new marketing strategies and higher interest
payment on deposit For example, in France, the Société Générale and the Banque Populaire
et Cai sse doEpargne havellr ebsiplelcitoinvedfy dcepdd
customers. In addition, banks can develop their private banking activities to benefit from the
liquidity provided by wealth management. For example, in PRQ01, BNP Paribas has
reorganized its wealth management bankBagciété Générale Private Banking has increased
its assets management activities. Crédit Agricole has created a special holding for private
banking. Furthermore, instead of increasing their deposits, banks can increase the share of
long-term market debtsybissuing covered bonds or contingent convertible b8rH@oCos).
Rabobank and Lloyds in 2010 and Crédit Suisse in February 2011 have issued this type of
debt securities. Finally, &régoire and Menoni (201%uggest, thesénidings raise questions

about the need to include funding collected through life insurance and mutual fund shares

i

activities on the balance sheets t OArtuismpr ove

(2011) argues that it alo guestions t he need t o consi
regulations to improve their stability and mitigate bank exposure to maturity transformation

risk.

38 Contingent convertible bonds are convertible into capital if Tiecapital ratio becomes too weak
Considering the latest contingent convertible bonds issued Rabobank, if the Tier 1 capital becomes lower than
7%, 25% of the par value of the bond is repaid to bondholders.
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Regarding the other determinants of maturity transformation risk, credit risk
(LLP_TLO and thecentral bank policy rateCB) are the most relevant factors to explain bank
maturity transformation risk of both U.S. and European banks. The coefficient of the ratio of
loan loss provisions to total loansLf_TLO) is significantly negative. Consequentigwer
levels of credit risk enable banks to increase their liquidity transformation, because their
exposure to maturity transformation risk tends to be greater. In addition, the findings highlight
that an increase in the central bank policy raB)(is esssociated with greater bank exposure
to maturity transformation risk. A possible explanation is that a higher interest rate provides
incentives for depositors to increase their saving. In this context, they are encouraged to invest
in bank deposits or bantebt securities with a higher expected return rather than in other
financial assets such as corporate equitksuch et al., 2009 Thus, banks can attract more
funds and can possibly increase their maturity transformationdé®eseconomic activity
(GDP_GWT7 and the spread of theeneont h i nt erbank rate and th
rate (BK1M_CB are also significant for U.S. banks. The coefficient of the annual growth
rate of real GDP GDP_GWY is significantly positive. @nsequently, during economic
booms, banks expand their loan and their securities portfolios that tend to increase their
exposure to maturity transformation risk. Furthermore, perhaps surprisingly, higher liquidity
pressures on the interbank market sigaifity and positively impact bank exposure to

maturity transformation risKBK1M_CB).

In summary, the main results show that loan securitization is crucial in maturity
transformation risk management for all types of U.S. banks. Because European banks are
universal, they can access additional sources of liquidity provided by other activities. In
addition, securitization markets are much more developed in the United States than in Europe.
Thus, loan securitization might not be a key component of the ligud@&nagement
framework for European banks, which can manage their maturity transformation risk by
accessing to additional sources of liquidity through other activities. Conversely, the loan
securitization might be essential for U.S. banks, which can bérwefi the higher liquidity of
their loan portfolio to decrease their exposure to maturity transformation risk. In addition, the
results show that both retail and diversified European banks are widely penalized by the
potential instability of their markdtinding, because they are more involved in debt markets
than are U.S. banks. Thus, U.S. banks might benefit from the stability of their large deposit

base to match structural unbalances with their -k@ngn loans. The small deposit base of
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European banksods not provide a sufficient cushion of stable funding to mitigate their
exposure to maturity transformation risk. Finally, for both U.S. and European banks,
diversified banks are the most sensitive to these factors. These findings imply several
challengesfor banks to modify their business strategies, specifically for European banks,
which could strengthen the stability of their funding. Among the several ways banks can
consider to improve funding stability, some solutions might raise concerns aboussit@eo
emergence of destructive competition for deposits and the wide increase of the proportion of
long-term market delst In addition, these findings raise challenges for regulatory authorities,
who might need to reconsider their method of implementmfipum liquidity requirements to

all types of banks.

1.4.4. Further issues and robustness checks

1.4.4.1. Further issues for U.S. banks

The sensitivity of maturity transformation risk depending on bank business model

and size for U.S. banks

As discussednisection 1.3.1bank size is likely to affect the structure of bank balance
sheets and the sensitivity of maturity transformation risk to several ratios computed with
balance sheet data. Using these facts, this studytigats on a deeper level the sensitivity
of maturity transformation risk depending on bank business model and size for U.S. banks
(recall that the European bank sample includes relatively low numbers of small retail and
small diversified banks). Thus, etfions (1.a) and (1.l@re estimatedeparately for retail and
diversified U.S. banks considering large versus small bardtde 1.7shows the regression

results.
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Table 1.7. The sensitivity of maturity transformation risk according to bank business
model and size, for U.S. banks

Retail banks Diversified banks
Large banks Small banks Large banks Small banks
l.a 1.b l.a 1.b l.a 1.b la 1b
-0.13 *** -0.17 ** -0.22 *** -0.17 ***
PSLO_TLO (-2.86) | (-7.01) i (-6.74) | (-5.46)
-0.10 ** -0.18 *** -0.24 *x* -0.19 ***
PSLO_IA (-2.00) i (-7.01) i (-6.68) i (-5.59)
0.20 *** 0.20 ** 0.05 0.05 0.10* 0.10* -0.04 -0.04
STMD_STD (2.94) (2.92) (0.71) (0.70) (1.61) (1.60) (-0.58) (-0.60)
T12 TA 0.27 0.27 0.11 0.10 -0.99 *** -0.96 *** 0.09 0.08
- (1.31) (1.31) (0.89) (0.84) (-3.91) (-3.83) (0.42) (0.40)
ROA -0.16 -0.11 -0.62 -0.57 -2.31 % -2.30 ** 0.75 0.74
(-0.42) (-0.30) (-1.55) (-1.43) (-2.23) (-2.24) (0.61) (0.60)
LLP TLO -6.19 *** -6.17 *** -1.69 *** -1.77 R -4.16 *** -4.16 *** -2.08 ** -2.20 **
- (-2.79) (-2.77) (-2.96) (-3.07) (-4.04) (-4.04) (-2.02) (-2.09)
MKT POW -105.69 *  -109.43 ** -107.62 ¥+ -108.66 *** 2.46 ** 2.45 ** -934.18 ¥ -936.20 ***
- (-2.08) (-2.15) (-5.10) (-5.16) (1.94) (1.93) (-4.37) (-4.36)
LN TA 0.09 *** 0.09 ** 0.08 *** 0.08 *** 0.04 *** 0.04 *** 0.08 *** 0.08 ***
- (4.77) (4.77) (7.17) (7.16) (2.80) (2.72) (3.80) (3.83)
-0.01 -0.05 0.67 *** 0.66 *** 0.16 0.12 0.21 0.18
GDP_GWT (-0.02) (-0.10) (2.79) (2.67) (0.52) (0.41) (0.59) (0.53)
CcB 1.08 *** 1.11 & 0.11 0.11 0.39 *** 0.41 *= 0.52 *** 0.53 ***
(4.56) (4.68) (0.81) (0.85) (2.90) (3.04) (2.78) (2.84)
IBKIM CB 2.14 2.66 453 * 4.88 * -1.55 -1.26 8.90 *** 9.20 ***
- (0.45) (0.55) (1.66) (1.80) (-0.48) (-0.39) (2.39) (2.47)
C 0.89 *** 0.88 *** 1.03 #+* 1.02 *#+* 1.01 = 1.00 ** 1.00 *** 1.00 ***
(26.10) (25.20) (43.35) (43.19) (19.86) (19.85) (30.33) (30.24)
R2 0.85 0.85 0.84 0.84 0.84 0.83 0.78 0.78
Fisher Stat 13.24 13.09 17.28 17.23 21.95 21.91 10.27 10.24
P-Value F 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Obs. 565 565 1356 1356 1174 1174 907 907

This table shows the result of estimating equation (1) for an unbalanced panel of U.S. publicly traded commercial banks over
the 20002008 period. Equation (1) is estimated separatelydtailrand diversified banks according to their size. A bank is
considered retail (diversified) if its ratio of total gross noninterest income to total income is lower (higher) thanaheofmed

this ratio. A bank is considered large if its total asset®ex US$1 billion. The dependent variable of equation (1) is the
inverse of the Basel Ill net stable funding ralioNSFR. Equations (1.a) and (1.b) are the estimations of equation (1) using

two proxies of potentially securitizable loaiBSLO_TLOand PS.O_IA). All explanatory variables are one year lagged. See
Table 1.5for the definition and descriptive statistics of the explanatory variables. -€zoien and time fixed effects are
includedin the regressionsand the Hubr-White robust covariance method is used. To deal with colinearity issues in all the
regressionsl.N_TAis orthogonalised wittMKT_POWand BUSI_MD *, ** and *** indicate statistical significance at the

10%, 5% and 1% levels, respectively.

The results a consistent with those previously obtained considering®8ieO_TLO
and thePSLO_|Avariables for both large and small U.S. banks. This confirms that U.S. banks
benefit from their access to securitization markets and from the liquidity of their loan
portfolio to mitigate their exposure to maturity transformation risk. Howekergesults differ
with regard theSTMD_STDvariable for large U.S. banks, the coefficient of 8 BMD_STD
variable becoming significantly positive for both retail and diversifietkbaTherefore, large
U.S. banks are penalized by the potential instability of their ¢@ort debts, which tends to
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increase their exposure to maturity transformation risk. This result is similar to that obtained
for European banks, which are mainly kg this sample.

This difference in result for large and small U.S. banks might be explained by their
abilities to access financial markets. Like the large European banks in the sample, large U.S.
banks benefit from a reputational advantage, which prevideader access to debt markets.
Considering descriptive statisticsTiable 1.2 the data show that large U.S. banks (both retail
and diversified banks) are less funded by deposit and are more reliant eteshamarket
debts than are small U.S. banks. Because dkam market debts are considered potentially
more unstable than shdgrm deposits, the results imply that the maturity transformation risk
of small U.S. banks is not sensitive to the importance of their dastafirket funding. It
might suggest that small U.S. banks benefit from the stability of their large deposit base to
match structural unbalances with their leegn loans. However, large U.S. banks are
sensitive to the instability of their shadrm marke funding, which significantly increases
their exposure to maturity transformation risk. This suggests that the small deposit base of
large U.S. banks does not provide them a sufficient cushion of stable funding to mitigate their
exposure to maturity traftgmation risk.

These findings confirm that loan securitization is crucial for maturity transformation
risk management for all types of U.S. banks. In addition, they support the need to improve the
stability of funding specifically, for large U.S. bankss stressed by thBasel Committee
(2009a) This finding is consistent with that obtained for European banks. On the whole, it is
not bankséo busi ness model s t hat matter [
transforman risk, but rather their size and ability to access financial markets, specifically to
debt markets and securization markets. These findings imply several challenges for large
banks to modify their business strategies to mitigate their exposure totynaaursformation
risk. In addition, these findings raise questions regarding the implementation of uniform

liquidity requirements to all types of banks.
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The sensitivity of maturity transformation risk depending on bank business model:

The importanceof core deposits for U.S. banks

Harvey and Spong (200anhdSaunders and Cornett (2068hphasize the importance
of core deposits, typically considered the most stable and least sostlye of funding for
U.S. banks. Core deposits are defined as the sum of demand deposits, saving deposits and
time deposits lower than US$100,000. According to this definition of core deposits and
consistently withBIS (20093, shortterm deposits (i.e., demand deposits and saving deposits
with a maturity of less than one year) are core deposits and can be still considered stable.
However, in contrast tBIS (2009a) all longterm funding (incluchg time deposits and long
term market debts) cannot be considered stable because a portion of time deposits are
considered nowore funding. Consequently, it might be relevant to consider the importance of
long-term market debts in total loigrm debts d study the sensitivity of bank maturity
transformation risk. The aim is to study the sensitivity of bank maturity transformation risk
according to the mix between non core time deposits andtéwngmarket funding (such as
covered bonds). More preciselis study investigate® what extent banks might benefit
from the potential stability of their loAgrm market funding to manage their exposure to
maturity transformation risk.

To measure the importance of letegm, potentially stable market fundingrapared
with core time deposits, the ratio of leteym market delstto total longterm market delst
and noncore time depositsTMD_NCDLTMD must be considered. A negative sign for the
coefficient of LTMD_NCDLTMDin the determination of bank maturity tsdarmation risk is
expected. Equations (1)and (1. are estimated for U.S. banks according to their business
model by adding the TMD_NCDLTMDvariable in the set of the explanatory variables. An
alternative maturity transformation risk proxy is theeedent variable: th€FR variableas
defined insection 1.2.1.2Consequently, equations (1)aand (1.l) are estimated for U.S.
banks according to their business model by replacing tNSFRvariable with theCFR
variable and still consideringTMD_NCDLTMDas an additional explanatory variabl@able

1.8shows the regression results.
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Table 1.8. The sensitivity of maturity transformation risk according to bank business
model, consideringthe importance of core deposits for U.S. banks

|_NSFR CFR
Retail banks Diversified banks Retail banks Diversified banks
l.a 1.b l.a 1.b 1.a" 1.b" 1.a" 1.b"
-0.18 *** -0.21 *** -0.19 *** -0.26 ***
PSLO_TLO (-8.20) ’ (-9.23) | (-3.19) i (-6.95)
-0.18 *** -0.23 *** -0.19 *** -0.29 ***
PSLO_|A (_779) - (_917) . (—292) ’ ('702)
-0.02 -0.02 0.04 0.03 0.17* 0.17* 0.14 ** 0.14 **
STMD_STD (-0.49) (-0.49) (0.78) (0.76) (1.65) (1.65) (2.18) (2.19)
-0.03 * -0.03 * -0.04 ** -0.04 ** -0.11 % -0.11% -0.07 *** -0.08 ***
LIMDNCDLTMD 1 72)  (a79) (213 (223 (219 (222 (250  (257)
T12 TA 0.08 0.07 -0.18 -0.18 0.16 0.16 -0.03 -0.03
- (0.84) 0.77) (-1.03) (-1.02) (0.65) (0.62) (-0.12) (-0.09)
ROA -0.23 -0.21 -1.18 -1.21 -0.64 -0.61 -1.56 -1.60
(-0.74) (-0.67) (-1.51) (-1.55) (-0.71) (-0.68) (-1.48) (-1.51)
LLP TLO -2.20 *** -2.26 *** -3.54 w* -3.61 *** 2.26 2.20 -3.64 *** -3.73 **
- (-3.50) (-3.59) (-4.89) (-4.94) (0.43) (0.42) (-3.56) (-3.62)
MKT POW -73.72% -76.83 * 3.27 3.25 ** -88.46 -91.80 10.64 *** 10.56 ***
- (-1.64) (-1.70) (3.06) (3.07) (-0.51) (-0.53) (5.20) (5.19)
LN TA 0.06 *** 0.06 *** 0.05 *** 0.05 *** 0.22 *** 0.22 *** 0.14 *** 0.14 %
- (7.87) (7.93) (4.14) (4.06) (6.48) (6.47) (7.18) (7.06)
dkk dkk *kk Fkk
GDP GWT 0.73 0.71 0.35 0.32 0.11 0.09 1.49 1.45
- (3.34) (3.25) (1.52) (1.39) (0.18) (0.15) (3.76) (3.66)
CB 0.14 0.15 0.26 *** 0.27 *** 0.92 *** 0.93 ** 0.01 0.02
(1.32) (1.37) (2.41) (2.51) (2.53) (2.55) (0.03) (0.09)
IBKIM CB 4.62 ** 5.08 ** 4.49 * 4,73 % 30.05 *** 30.54 *** 17.67 *** 17.83 ***
- (1.96) (2.14) (1.79) (1.89) (3.03) (3.09) (3.83) (3.87)
c 0.97 ** 0.96 *** 0.96 *** 0.96 *** 1.08 *** 1.08 *+* 0.90 *** 0.97 ***
(53.63) (53.86) (36.69) (36.95) (16.79) (16.68) (22.14) (22.21)
R? 0.83 0.82 0.80 0.80 0.61 0.61 0.65 0.65
Fisher Stat 17.25 17.11 16.76 16.74 5.65 5.64 7.67 7.69
P-Value F 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Obs. 1916 1916 2070 2070 1915 1915 2068 2068

This table shows the result of estimating equation (1) for an unbalanced panel of U.S. publicly traded commercial banks, over
the 20002008 period. Equation (1) is estimated separately for retail andsifiedrbanks. A bank is considered retall
(diversified) if its ratio of total gross noninterest income to total income is lower (higher) than the median of thiheatio.
dependent variable of equations (Land (1. is the inverse of the Basel Il nstable funding ratiol (NSFR. Equations

(1.d) and (1. are the estimations of equation (1), using two proxies of potentially securitizable RBIn® (TLOand

PSLO_IA andLTMD_NCDLTMDas an additional explanatory variable. In addition, equatioa$)(@nd (1.5) are estimated

by replacing the dependent v aOFR Alextplenatory varalgas aré one yea laggdd. Seed ) a n «
Table 1.5for the definition and descriptive statistics of the exgitory variables. Crosgection and time fixed effects are
includedin the regressionsind the HubeWhite robust covariance method is used. To deal with colinearity issues in all the
regressionsi.N_TAis orthagonalised wittMKT_POWand BUSI_MD * ** and *** indicate statistical significance at the

10%, 5% and 1% levels, respectively.

For both definitions of the dependent variable, the coefficient of the
LTMD_NCDLTMD variable is significantly negative for both retail and diversified U.S.
banks. Theseiridings highlight the benefit of increasing the use of {rgh market funding
to reduce bank exposure to maturity transformation risk. Moreover, they question the need to

consider incentive mechanisms for customers making large deposits against udexpecte
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deposit withdrawals and improve the stability of noncore time deposits. In addition, these
findings indicate the benefits of bankso
market funding, but they raise questions about the essential role o$ laankinancial
intermediaries.

In addition, the results are consistent with those previously obtained using the
variablesPSLO_TLOand PSLO_I|Afor retail and diversified banks with both definitions of
the dependent variable. However, the results diffemwigng the variablSTMD_STD The
coefficient of the variableSTMD_STDbecomes significantly positive for both retail and
diversified banks withCFR variable as the dependent variable. Thus, U.S. banks are also
sensitive to the instability of their shagrm market funding when using an alternative
indicator of maturity transformation risk adjusted for the importance of core deposits for U.S.

banks.

To further analyse thissue the impact of bank siza taken into accourtb study the
sensitivity of maturity transformation risk. Thus, equations (1.€L.5), (1.d") and (1.5) are
estimated separately for retail and diversified U.S. banks, differentiating large and small
banks.Table 1.9andTable 1.10show the regression results.
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Table 1.9. The sensitivity of maturity transformation risk according to bank business
model and size, considering the importance of core deposits for retail banks in the
United States

I_NSFR CFR
Large banks Small banks Large banks Small banks
1.a 1.b 1.a 1.b 1.a" 1.b" 1.a" 1.b"
-0.12 -0.12 = -0.17 = 0.12 =
PSLO_TLO (-2.80) | (-1.81) | (-6.91) i (-2.04)
-0.10 * -0.10* -0.18 ** 0.12 %
PSLO_lA (-1.97) i (-1.75) i (-6.91) ’ (-1.91)
0.20 ** 0.21 * 0.05 0.05 0.10 *= 0.10 *=* 0.16 0.16
STMD_STD (3.02) (3.01) (0.26) (0.25) (2.40) (2.40) (1.60) (1.59)
-0.01 -0.01 0.02 0.02 -0.03 * -0.03 * -0.10 = -0.10 =
LTMD_NCDLTMD — 95)  (:0.31) (0.18) (0.16) (-1.63) (-1.62) (2.10) (2.10)
T12 TA 0.26 0.26 0.84* 0.84* 0.09 0.08 0.27 0.27
- (1.24) (1.24) (1.73) (1.73) (0.79) (0.73) (0.79) (0.77)
ROA -0.15 -0.10 -1.42 -1.37 -0.68 * 0.62* -0.69 -0.65
(-0.39) (-0.27) (-1.05) (-1.00) (-1.71) (-1.60) (-0.56) (-0.53)
LLP TLO 6130 p1] W -7.96 -7.94 -1.69 ** 177w 3.64 3.59
- (-2.80) (-2.77) (-1.43) (-1.42) (-2.95) (-3.05) (0.58) (0.57)
MKT POW -106.08 *  -109.90 ** -255.68 -259.19 -107.18 %+ -109.60 **  -405.71**  -406.40 ***
- (-2.08) (-2.15) (-1.40) (-1.42) (-5.15) (5.21) (-6.23) (-6.25)
LN TA 0.09 ** 0.09 * 0.35 % 0.36 ** 0.08 *= 0.08 ** 0.28 * 0.28 *
- (4.74) (4.76) (4.54) (4.54) (7.46) (7.46) (7.91) (7.85)
- - - - Fkk Kkk | -
GDP GWT 0.01 0.05 1.40 1.44 0.71 0.70 0.07 0.08
- (-0.02) (-0.11) (-1.15) (-1.18) (2.92) (2.85) (-0.11) (-0.13)
B 1.07 *+ 1.10 #+* 2.84 *r 2.87 *+* 0.06 0.06 1.12 %+ 1.12 #*
(4.60) (4.70) (4.35) (4.43) (0.46) (0.49) (2.60) (2.61)
IBKIM CB 2.20 2.72 16.39 16.88 4.92* 5.26 ** 33.01 %  33.26 %
- (0.45) (0.56) (0.84) (0.87) (1.82) (1.95) (2.66) (2.69)
c 0.90 ** 0.88 * 0.76 ** 0.75 ** 1.04 # 1.03 # 1.31 #e 1.31 we
(25.20) (24.08) (5.44) (5.23) (42.81) (42.75) (16.87) (16.86)
R? 0.85 0.84 0.69 0.69 0.84 0.84 0.60 0.60
Fisher Stat 13.15 13.00 5.24 5.23 17.37 17.32 5.01 5.01
P-Value F 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Obs. 564 564 1352 1352 564 564 1351 1351

This tableshows the result of estimating equation (1) for an unbalanced panel of U.S. publicly traded commercial banks, over
the 20002008 period. Equation (1) is estimated for retail banks according to their size. A bank is considered retail if its ratio
of total goss noninterest income to total income is lower than the median of this ratio. A bank is considered large if its total
assets exceed US$1 billion. The dependent variable of equatiof)safida(1.t) is the inverse of the Basel Il net stable
funding raio (I_NSFR. Equations (1/a and (1.b) are the estimations of equation (1) using two proxies of potentially
securitizable loansPSLO_TLOandPSLO_IA and theL TMD_NCDLTMDas an additional explanatory variable. In addition,

equations (1/9 and (1.0) are estimated by replacing the dependent variable wfaeyi ons (1. ad&FR Alnd (1.

explanatory variables are one year lagged. Baldle 1.5for the definition and descriptive statistics of the explanatory
variables Crosssection and time fixed effects are includedhe regressionsand the HubeWhite robust covariance method
is used. To deal with colinearity issues in all the regressigwisTAis orthagonalised witMKT_POWandBUSI_MD *, **

and ** indicate satistical significance at the 10%, 5% and 1% levels, respectively.

62



Chapter I Liquidity creation and maturity transformation risk:eltmplications of the Base
[l liquidity requirements

Table 1.10. The sensitivity of maturity transformation risk according to bank business
model and size, considering the importance of core deposits for diversified banks in the
United States

T NSFR CrR
Large banks Small banks Large banks Small banks
La 1o La 1 La 1o 1a 1o
022 017 0287 007
PSLO_TLO (-6.63) - (-5.45) - (-4.92) : (-3.69)
024w 0,19 032 020
PSLO_lA (-6.60) ; (-5.58) ; (-5.08) - (-3.80)
0.10 * 0.09 * 0.04 0.04 020%  020% 0.06 0.06
STMD_STD (1.64) (1.64) (062)  (-0.65) (2.14) (2.11) (0.65) (067)
004%  0.04* 001 001 012% 012w 0.005 0.003
LIMD_NCDLTMD 1 65y (c1.72) (:0.29) (:0.37) (2.72) (2.73) (0.13) (0.08)
1 A 098 0,95 0.09 0.09 089 085+ 0.10 0.10
-~ (383 (373 (0.43) (0.41) (201)  (-1.90) (0.28) 027)
~on 241% 241w 0.75 0.73 165 163 0.75 0.73
(228)  (229) (0.61) (0.59) (092)  (091) (0.46) (0.44)
P TLo 425 424w 200% 221w 410" 4,09 062 075
- (405)  (-4.00) (203 (2.11) (282  (-2.80) (036)  (-0.43)
KT POW 260% 265 03063 942047 1046%  1030%%  -416.02%% -416.41
- (2.11) (2.08) (438)  (-437) 4.07) (4.00) (017)  (:9.17)
N TA 0.04% 0,04 % 0.08% 0,08 % 014 014w 028 024w
- (2.90) (2.80) (3.84) (3.87) 4.78) 4.62) (7.25) (7.28)
0.1 0.08 0.20 0.17 102+ 0.98 * 0.01 0.02
GDP_GWT (0.35) (0.25) (0.56) (0.49) (1.86) (1.80) (0.02) (:0.03)
o 031%  033% 051 052 % 001 0.02 1335 134w
(2.17) (2.30) (2.69) (2.75) (0.02) (0.05) (4.82) (4.85)
Bk OB 1.94 161 876%+ 903 1145+ 1172+ 12854 12.99
s (060)  (050) (2.34) (2.41) (167) (172) (2.48) (2.51)
c 1035+ 102 100%+ 1,00 0.88% 0.8 125% 125w
(19.97)  (19.95) (2834)  (28.67) 9.72) (9.71) (21.06)  (21.36)
R? 0.83 0.83 0.78 078 0.65 0.65 07 072
Fisher Stat 21.22 21.19 10.11 10.09 793 7.96 8.07 8.08
P-Value F 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Obs. 1164 1164 906 906 1163 1163 905 905

This table shows the result of estimating equation (1) for an unbalanced panel of U.S. publicly traded commercial banks, over
the 20002008 period. Equation (1) is estimated for diversified banks according to their size. A bank is considesdbd

if its ratio of total gross noninterest income to total income is higher than the median of this ratio. A bank is cdasigeifed

its total assets exceed US$1 billion. The dependent variable of equatidharidl.41.b) is the inverse ofhie Basel Il net
stable funding ratiol (NSFR. Equations (1‘aand (1.0 are the estimations of equation (1) using two proxies of potentially
securitizable loansPSLO_TLOandPSLO_IA and theL TMD_NCDLTMDas an additional explanatory variable. In aiddit
equations (1§ and (1.8) are estimated by replacing the dependent variable of equatiofjysafida(1.) with CFR All
explanatory variables are one year lagged. Baldle 1.5for the definition and descriptive dttics of the explanatory
variables. Crossection and time fixed effects are includedhe regressionsand the HubeWhite robust covariance method

is used. To deal with colinearity issues in all the regressigwisTAis orthagonalised witMKT_POWand BUSI_MD *, **

and ** indicate statistical significance at the 10%, 5% and 1% levels, respectively.

In the baseline of the estimations with both definitions of the dependent variable, the
results are consistent with those previously obtained for thablesPSLO_TLOQPSLO_IA
and STMD_STDfor large and small banks according to their business model. However, the
coefficient of the variable TMD_NCDLTMD becomes not significant for large and small

retail banks and for small diversified banks wittiNSFRvariable as the dependent variable.

63



Chapter I Liquidity creation and maturity transformation risk:eltmplications of the Base
[l liquidity requirements

In addition, the coefficient of the variablerMD_ NCDLTMD becomes not significant for
small diversified banks wit@FRvariable as the dependent variable.

1.4.4.2. Robustness checks

Several robustness checks were perfatm@&ppendix 1.C shows the regression
results.

The robustness of the results is checked by considering two other criteria defining a
retail bank. First, a bank consideredetail (diversified) if its ratio of total grossoninterest
income to total income is lower (higher) than the mean instead of the median of this ratio.
Second, a banis consideredetail (diversified) if its ratio of total gross noninterest income to
total income is lower (higher) than percen@l83 (.66). As for the median, because U.S. and
European banks have very different profiles of noninterest income, the mean and the
percentile values of the rataye calculatedn each subsample of banks. Thus, equations (1.a)
and (1.b) are estimated separnatr U.S. and European banks using these two criteria to
separate banks according to their business modelT@ege 1.C.1land Table 1.C.2 In all
cases, the results are consistent with tippeeiously obtained.

A specification related robustness cheslperformedby considering an alternative
definition of the dependent variable (i.e., thBISFRvariable) Theweight of0.7 for demand
and saving deposits changed considerindgiree other wights: 0.5 (_NSFR_DO0%, 0.85
(I_NSFR_DO085 and 1(I_NSFR_DJ}*. The aim is to determine whether the results are
affected by the extent of stable deposits. Thus, equations (1.a) and (1.b) are estimated
separately for U.S. and European banks according éo thusiness model and using
| NSFR_DO05, |_NSFR_D088r I NSFR_Dlas the dependent variable (skable 1.C.3
Table 1.C.4andTable 1.C.%. In addition, equationél.d) and (1.b) separately for U.S. banks
using the three alternative specifications of théNSFR variable and including the
LTMD_NCDLTMD variable (i.e., the ratio of loaterm market delstto total longterm
market deld and noncore time deposits) ihet set of the explanatory variables (Jexble
1.C.6. The results are consistent with those previously obtained and confirm the main

conclusions for the sensitivity of bank maturity transformation risk to the importante of t

39 As detailed insection 1.2.1.1a weight of 0.5 is used because it is the minimum weight set by the Basel
Committee on Banking Regulation and Supervision for stable demand and saving deposits. Then, 0.85 is
considered because it is the maximum weight set by the Basemitem on Banking Regulation and
Supervision for stable demand and saving deposits. Finally, 1 is considered by assuming that all demand and
saving deposits are stable. Explicit deposit insurance systems and implicit government guarantee of deposits
mitigate the risk of a run on deposits and strengthen their stability.
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potentially securitizable loans, of shoerm, potentially unstable market debts and of fong

term, stable market debts for U.S. banks.

1.5. Concluding remarks

Through their essential role of liquidity creation, banks face transformation risk and
are paentially fragile. This chapter reviews the existing literature on the measures of bank
liquidity creation and maturity transformation risk. Then, stylized facts focus on the
i mportance of bankso i quidity creatsk on an
according to their business model. The chapter investigates the impact of the differences in
terms of scope of activities, funding and i
provision and on the extent of their exposure to maturity transtoosm risk. Finally, the
sensitivity of bank maturity transformation risk to several factors according to the orientation
of bank activities is discussed. Beyond the bkeviel indicators and macroeconomic
variables identified in previous literaturiis study considershe impact of bank access to
additional sources of liquidity focusing on the importance of potentially securitizable loans
and of shorterm, potentially unstable market debThe main purpose is to emphasize the
strengths and weaknesseshbanks according to the orientation of their activities for the
management of maturity transformation risk.

Using listed commercial U.S. and European banks separately over thE2Q080
period, the results show that European banks perform higher levigiidfty creationand
face much higher exposure to maturity transformation risk than do U.S. banks. In addition,
large U.S. banks perform higher levels of liquidity creation and face much greater exposure to
maturity transformation risk than do small Ul&nks. Thus, similar results are obtained for
|l arge U. S. banks and European banks. On the
the differences idiquidity creatonand mat ur ity transformation r
does. Indeed, small bks benefit from the stability of their large deposit base and face a
lower exposure to maturity transformation risk. European and large U.S. banks are more
involved in debt markets and are more funded by volatile market funding, thus facing a higher
exposuie to maturity transformation risk.

In addition, the results show that the loan securitization is crucial in maturity
transformation risk management for all types of U.S. banks. This result might be explained by
noting that securitization markets are muolore developed in the United States than in

Europe. In addition, because European banks are universal, compared with U.S. banks, which
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are more focused on retail activities, European banks might access to additional sources of
liquidity provided by othemrctivities than loan activities. Therefore, loan securitization might

not be a key component of the liquidity management framework for European banks, which
can manage their maturity transformation risk by accessing to additional sources of liquidity.
Conwersely, loan securitization might be essential for U.S. banks, which could benefit from
the greater liquidity of their loan portfolio to decrease their exposure to maturity
transformation risk.

In addition, the results show that European banks and lar§edanks are widely
penalized by the potential instability of their shtetm market funding. This may be because
European banks and large U.S. banks are more involved in debt markets than are small U.S.
banks. Thus, small banks might benefit from th&ista of their large deposit base to match
structural unbalances with their lotgrm loans. The small deposit base of European banks
and large U.S. banks does not provide a sufficient cushion of stable funding to mitigate their
exposure to maturity traftgmation risk.

These findings raise numerous challenges for banks to modify their business
strategies, specifically European and large U.S. banks. These findings support the need to
improve funding stability, as thBasel Cormmittee (2009aktresses. However, some of the
ways banks could increase their stable funding base might raise concerns about the possible
emergence of destructive competition for stable deposits and the widespread increase of the
proportion of longterm narket deld. In addition, these findings raise questions about the
necessity and method of including funding collected through life insurance and mutual fund
shares activities on the balance sheets. Moreover, these findings also indicate that market
funding insurancesystemsshould be implemented iompr ove bankso6 stabil
their exposure to maturity transformation risk. Finally, these findings raise questions
regarding the implementation of uniform liquidity requirements to all types of Haeksf
US banks have a broader access to securitization markets than European banks or if European

banks and large US banks are widely sensitive to the instability of their market funding
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APPENDIX 1.A. Typical haircuts or initial margins on collateral of asset
backed securities (MF, 2008)

Table 1.A.1. Typical haircuts or initial margins on collateral of asset backed securities

January -

Type of collateral May 2007 April 2008
US Treasuries 0.25 3
Investment grade bonds 0-3 8-12
High yield bonds 10-15 25-40
Equities 15 20
Investment grade CDS 1 5
Synthetic super senior 1 2
Senior leveraged loans 10-12 15-20
Second lien leveraged loans 15-20 25-35
Mezzanine level loans 18-25 35+
ABS CDOs - CMBS:
AAA 2-4 15
AA 4-7 20
A 8-15 30-50
BBB 10-20 40-70
Equity 50 100
AAA CLO 4 10-20
AAA RMBS 2-4 10-20
Alt-a MBS 3-5 20 -50

Source: Citigroup]MF staff estimates (2008)ypical hairaits are expressed in percenta@BS: asset backed securities;
CDQO: collateralized debt obligationCDS: credit default swapCLO: collateralized debt obligation;MBS: commercial
mortgage backed securiti®’MBS:residential mortgage backed securitld8S: mortgage backed securities.
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APPENDIX 1.B. Correlation analysis of the determinants of bank maturity

transformation risk

Table 1.B.1. Correlations among

PSLO_TLO PSLO_IA STMD_STD T12. TA ROA LLP_TLO MKT_POW LN_TA GDP_GWT CB IBKIM_CB
PSLO_TLO 1
PSLO_IA 0.98 1
0.00
STMD_STD -0.05 -0.03 1
0.03 0.11
T12_TA 0.09 0.06 -0.10 1
0.00 0.00 0.00
ROA 0.08 0.07 -0.04 -0.20 1
0.00 0.00 0.09 0.00
LLP_TLO -0.13 -0.11 0.06 0.03 -0.51 1
0.00 0.00 0.00 0.20  0.00
MKT_POW -0.10 -0.10 0.19 -0.05 0.04 0.05 1
0.00 0.00 0.00 0.01  0.08 0.01
LN_TA -0.14 -0.14 0.27 026 0.14 0.02 0.73 1
0.00 0.00 0.00 000 000 026 0.00
GDP_GWT 0.09 0.08 -0.05 006 025 -0.32 -0.06 -0.10 1
0.00 0.00 0.02 000 000 0.0 0.01 0.00
cB 0.03 0.03 0.01 007 015  -0.22 0.00 -0.03 0.69 1
0.10 0.10 0.51 000 000  0.00 0.90 0.16 0.00
IBKIM_CB -0.14 -0.13 0.09 0.05 -0.14 014 0.03 0.09 041  -0.15 1
0.00 0.00 0.00 0.03 _ 0.00 _ 0.00 0.14 0.00 0.00 0.00
Source: Bloomberg (200 008) , Wor |l d Bankés 2007 Regulation and

the main determinants of bank maturity
transformation risk for retail U.S. banks from 2000 to 203

Supervi

ratio of total gross noninterest income to total income is lower than the median of this ratio. All variables are expressed i
percentage, exceftN_TAandCONTROLPSLO_TLO consumer loans / total loarBSLO_IA consumer loans / (total loans
+ longterm investments + customer acceptances + fixed assets + other &FBEIB); STDBTshortterm market debts /

(demand and saving deptssit shortterm market debts)f12_TA:(Tier 1 capital + Tier 2 capital) / total asseROA: net

income / total assetkl P_TLO:loan loss provisionitotal loansMKT_POW:total assets of barikn countryj / total assets
of the banking system in coumtj; LN_TA: natural logarithm of total asset§DP_GWT:annual growth rate of real GDP;

CB: central

b 4BiKKXVHO GB:spreal of ongnomd the ;i nt er bank

rate

and

central
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Table 1.B.2. Correlations among
transformation risk for diversified U.S. banks from 2000 to 2008

PSLO_TLO PSLO_IA STMD_STD T12 TA ROA LLP_TLO MKT_POW LN_TA GDP_GWT CB IBKIM_CB

the ma determinants of bank maturity

PSLO_TLO 1
PSLO_IA 0.98 1
0.00
STMD_STD -0.10 -0.12 1
0.00 0.00
T12_TA 0.01 0.02 -0.13 1
0.54 0.28 0.00
ROA 0.07 0.07 0.02 0.20 1
0.00 0.00 0.32 0.00
LLP_TLO -0.14 -0.14 0.09 0.02 -0.37 1
0.00 0.00 0.00 0.24  0.00
MKT_POW -0.02 -0.06 0.43 007 002 016 1
0.45 0.01 0.00 0.00 030  0.00
LN_TA -0.12 -0.17 0.52 011 011  0.14 0.54 1
0.00 0.00 0.00 0.00 000  0.00 0.00
GDP_GWT 0.07 0.06 0.00 002 027 -0.36 0.01 -0.01 1
0.00 0.00 0.98 0.47 000  0.00 0.72 0.75
CB 0.02 0.01 0.08 001 014 027 0.04 0.06 0.61 1
0.35 0.52 0.00 059 000  0.00 0.08 0.01 0.00
IBK1M_CB -0.09 -0.09 0.03 005 -013  0.07 0.00 0.03 035  -0.02 1
0.00 0.00 0.11 0.01 _ 0.00  0.00 0.83 0.18 0.00 0.30
Source: Bloomberg (2002 008) , Wor |l d Bankés 2007 Regul ation and

Supervi

if its ratio of total gross noninteseincome to total income is higher than the median of this ratio. All variables are expressed
in percentage, excepN_TAand CONTROL PSLO_TLO consumer loans / total loarBSLO_IA consumer loans / (total
loans + longterm investments + customer aca@aqtes + fixed assets + other ass&3)YID_STDBTshortterm market debts

/ (demand and saving deposits + shiern market debts)f12_TA:(Tier 1 capital + Tier 2 capital) / total asseRDA: net
income / total assettl P_TLO:loan loss provisionitotal loans MKT_POW:total assets of barikn countryj / total assets
of the banking system in countfyLN_TA: natural logarithm of total assetDP_GWT:annual growth rate of real GDP;

CB: central

b 4BiKK1VH GB:spreal of ongnonthanteeb; a n k

rate

and

central
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Chapter I Appendix B

Table 1.B.3. Correlations among the main determinants of bank maturity
transformation risk for retail European banks from 2000 to 2008

PSLO_TLO PSLO_IA STMD_STD T12.TA ROA LLP_TLO MKT POW LN_TA GDP_GWT CB IBKIM_ CB CONTROL
PSLO_TLO 1
PSLO_IA 0.97 1
0.00
STMD_STD -0.32 -0.34 1
0.00 0.00
T12_TA 0.06 0.10 -0.29 1
0.07 0.00 0.00
ROA 0.06 0.09 -0.15 049 1
0.06 0.01 0.00 0.00
LLP_TLO -0.19 -0.21 0.02 002 -0.38 1
0.00 0.00 0.63 062 0.0
MKT_POW -0.24 -0.28 0.34 027 -008  -0.06 1
0.00 0.00 0.00 000 002 007
LN_TA -0.25 -0.31 053 057 025  -0.10 051 1
0.00 0.00 0.00 000 000 001 0.00
GDP_GWT -0.12 -0.11 0.00 006 021  -0.17 0.12 0.06 1
0.00 0.00 0.98 007 000 0.0 0.00 0.09
CcB 0.01 0.05 0.12 015 014  -0.07 0.11 -0.18 0.21 1
0.73 0.17 0.00 000 000 005 0.00 0.00 0.00
IBKIM_CB 0.03 0.04 0.05 005 -011 003 0.08 -0.03 006  0.30 1
0.46 0.21 0.16 012 000 032 0.01 0.32 008 0.0
CONTROL 0.26 0.28 -0.29 015 -003 -0.04 -0.01 -0.30 020 024 012 1
0.00 0.00 0.00 000 031 027 0.79 0.00 000 000 0.0

Source: Bloomberg (2002 0 08) , Wor | d uBbon &nd SupeviddyDat&basg. A bank is considered retail if its
ratio of total gross noninterest income to total income is lower than the median of this ratio. All variables are expressed i
percentage, excepfN_TAandCONTROLPSLO_TLO consumer loas / total loansPSLO_IA consumer loans / (total loans

+ longterm investments + customer acceptances + fixed assets + other &BeIB); STDBT shortterm market debts /
(demand and saving deposits + skterm market debts)f12_TA:(Tier 1 capital +Tier 2 capital) / total assetROA: net

income / total assettl P_TLO:loan loss provisionstotal loansMKT_POW:total assets of barikn countryj / total assets

of the banking system in countfyLN_TA: natural logarithm of total asset§DP_GWT:annual growth rate of real GDP;

CB: central b aBKEN €B:gpredd iofopenornatthe ;i nt er bank rate &EONTROGLe nt rr al

index of supervisory regime.
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Table 1.B.4. Correlations among the main determinants ofbank maturity
transformation risk for diversified European banks from 2000 to 2008

PSLO_TLO PSLO_IA STMD_STD T12_TA ROA LLP_TLO MKT_POW LN_TA GDP_GWT CB IBKIM_CB CONTROL
PSLO_TLO 1
PSLO_IA 0.94 1
0.00
STMD_STD -0.30 -0.36 1
0.00 0.00
T12_TA 0.07 0.15 -0.27 1
0.06 0.00 0.00
ROA 0.11 0.18 -0.27 0.50 1
0.00 0.00 0.00 0.00
LLP_TLO 0.01 -0.02 -0.12 -0.05 -0.13 1
0.70 0.50 0.00 0.15  0.00
MKT_POW -0.17 -0.26 0.26 032 -012  -0.07 1
0.00 0.00 0.00 0.00  0.00 0.03
LN_TA -0.17 -0.31 0.55 -056 -042  -0.06 0.56 1
0.00 0.00 0.00 0.00  0.00 0.10 0.00
GDP_GWT -0.05 -0.02 -0.06 0.01 0.9 -0.18 0.15 0.02 1
0.12 0.48 0.07 0.66  0.00 0.00 0.00 0.60
CB -0.12 -0.08 0.04 -0.10  0.09 -0.04 0.18 0.07 0.48 1
0.00 0.01 0.19 0.00 0.01 0.28 0.00 0.05 0.00
IBKIM_CB 0.04 0.03 -0.02 -0.10  0.00 0.09 0.05 0.04 0.12 0.25 1
0.23 0.37 0.65 001 091 0.01 0.11 0.29 0.00 0.00
CONTROL 0.15 0.21 -0.22 0.24  0.04 -0.04 -0.16 -0.26 -0.21 -0.05 -0.01 1
0.00 0.00 0.00 0.00 024 0.25 0.00 0.00 0.00 0.11 0.78

Source: Bloomberg (200 008 ) , Wor |l d Bankdés 2007 Regul ation and Supervi
if its ratio of total gross noninterest incometddal income is higher than the median of this ratio. All variables are expressed

in percentage, excepN_TAand CONTROL PSLO_TLO consumer loans / total loarBSLO_IA consumer loans / (total

loans + longterm investments + customer acceptances + faeséts + other assetSJfMD_STDBTshortterm market debts

/ (demand and saving deposits + stierin market debts)f12_TA:(Tier 1 capital + Tier 2 capital) / total asseR)A: net

income / total assetkl P_TLO:loan loss provisionitotal loansMKT_POW:total assets of barikn countryj / total assets

of the banking system in countfyLN_TA: natural logarithm of total asset§DP_GWT:annual growth rate of real GDP;

CB: central b dBKEN €B: gpredd iofopenontlainterbank ratedn cent r al b aCONBROL pol i cy
index of supervisory regime.
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APPENDIX 1.C. Regression results of the robustness checks

Table 1.C.1. The sensitivity of maturity transformation risk using the average value of
the noninterest income ratioas a cutoff to separate banks by their business model

U.S. banks European banks
Retail banks Diversified banks Retail banks Diversified banks
l.a 1.b l.a 1.b l.a 1.b l.a 1.b
-0.18 *** -0.20 *** -0.18 0.29 *
PSLO_TLO (-9.36) | (-8.21) i (-1.42) ’ (1.67) i

-0.18 *** -0.22 #** -0.20* 0.27

PSLO_IA i (-8.96) i (-8.18) i (-1.73) i (0.99)
0.04 0.04 -0.01 -0.01 0.37 *** 0.37 **=* 0.50 *** 0.51 ***

STMD_STD (0.97) (0.98) (-0.13) (-0.17) (4.08) (4.07) (3.88) (3.97)
T12 TA 0.02 0.02 -0.08 -0.08 0.56 0.53 -0.20 -0.16
- (0.27) (0.20) (-0.50) (-0.50) (1.51) (1.44) (-0.62) (-0.49)

ROA -0.34 -0.31 -1.11 -1.11 -0.86 -0.92 0.34 0.39
(-1.09) (-1.02) (-1.17) (-1.16) (-0.54) (-0.58) (0.25) (0.29)

LLP TLO =211 =217 Hxx -3.19 *** -3.24 *** -3.19 *x* -3.15 *x* -2.19 -2.08
- (-3.91) (-4.01) (-4.55) (-4.58) (-2.76) (-2.71) (-1.34) (-1.22)
MKT POW -102.12 **  -104.88 *** 2.72 % 2.66 ** 0.58 0.60 -0.09 -0.13
- (-2.63) (-2.69) (2.44) (2.41) (0.62) (0.65) (-0.12) (-0.18)

LN TA 0.06 *** 0.06 *** 0.04 **=* 0.04 *+* 0.07 0.08 0.07 0.06
- (8.47) (8.50) (3.41) (3.31) (0.73) (0.74) (1.28) (1.13)
*kk *kk ** *% l l

GDP GWT 0.65 0.63 0.49 0.46 0.26 0.29 0.58 0.63
- (3.06) (2.98) (2.11) (1.99) (-0.39) (-0.44) (0.48) (0.50)

CcB 0.21 * 0.22 *=* 0.27 *** 0.28 *** 3.05 *** 3.04 *x* 2.16 2.10
(2.04) (2.09) (2.42) (2.50) (3.14) (3.15) (1.28) (1.17)

IBKIM CB 4,18 * 4.62 ** 6.25 *** 6.50 *** 0.69 0.66 0.41 0.60
- (1.93) (2.13) (2.39) (2.48) (0.59) (0.57) (0.20) (0.27)

0.01 0.01 -0.01 0.004

CONTROL i ’ i i (0.31) (0.23) (-0.16) (0.07)
c 0.97 *** 0.96 *** 0.93 *** 0.92 *+* 0.79 = 0.82 = 0.65 0.56
(61.08) (62.08) (32.99) (32.86) (2.06) (2.09) (1.22) (1.03)

R2 0.83 0.83 0.80 0.80 0.65 0.65 0.77 0.76
Fisher Stat 20.11 19.93 15.88 15.90 6.56 6.57 10.14 10.11
P-Value F 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Obs. 2283 2283 1719 1719 836 836 675 675

This table shows the result of estimating equation (1) for an unbalanced panel of U.S. and European publicly traded
commercial banks over the 20@D08 period. Equation (1) is estimated separatelydtail and diversified banks. A bank is
considered retail (diversified) if its ratio of total gross noninterest income to total income is lower (higher) thamtloé mea

this ratio. Because U.S. and European banks have very different profiles of restiimeome, the mean of this ratio is
calculated separately for U.S. and European banks. The dependent variable of equation (1) is the inverse of the Basel Ill net
stable funding ratiol(NSFR. Equations (1.a) and (1.b) are the estimations of equationsiiiy two proxies of potentially
securitizable loandPSLO_TLGCandPSLO_IA. All explanatory variables are one year lagged. Bd#e 1.5for the definition

and descriptive statistics of the explanatory variallessssectbn and time fixed effects are includedthe regressionsand

the Hube#tWhite robust covariance method is u3ed.deal with colinearity issues in all the regressiobll, TA is
orthogonalised wittMKT_POWandBUSI_MD *, ** and *** indicate statistical sigificance at the 10%, 5% and 1% levels,
respectively.
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Table 1.C.2. The sensitivity of maturity transformation risk using percentiles 0.33 and
0.66 for noninterest income ratio as a cutoff to separate banks by their business model

U.S. banks European banks
Retail banks Diversified banks Retail banks Diversified banks
1l.a 1.b 1.a 1.b l.a 1.b 1.a 1.b
<017 ** -0.17 ** -0.06 0.30
PSLO_TLO (-5.95) (-6.64) - (-0.39) (1.44) :
-0.17 ** -0.19 ** -0.13 0.23
PSLO_IA i (-5.60) i (-6.59) i (-0.89) i (0.67)
-0.04 -0.04 -0.001 -0.01 0.23 * 0.23 ** 0.37 ** 0.39 **
STMD_STD 591y  (0.91) (:0.03) (:0.13) (1.71) (1.71) (2.29) (2.43)
T12 TA 0.13 0.13 -0.38 ** -0.38 ** 1.04 * 1.00 * 0.09 0.14
- (0.98) (0.96) (-2.13) (-2.15) (1.71) (1.63) (0.25) (0.37)
ROA 0.005 0.01 -0.41 -0.41 -1.74 -1.77 0.40 0.39
(0.01) (0.02) (-0.38) (-0.37) (-0.76) (-0.77) (0.27) (0.27)
LLP TLO 169 11,78 % -2.86 *** -2.90 *** -2.54 -2.46 -1.66 -1.48
- (-2.36) (-2.47) (-3.81) (-3.84) (-1.49) (-1.43) (-0.82) (-0.69)
_ _ Kok Kok - -
MKT POW 73.36 79.43 3.31 3.24 0.65 0.69 0.29 0.21
- (-0.91) (-1.00) (2.61) (2.55) (0.50) (0.52) (-0.42) (-0.29)
LN TA 0.07 ** 0.07 *=* 0.05 ** 0.05 *** 0.05 0.05 0.05 0.04
- (6.23) (6.29) (3.56) (3.42) (0.34) (0.33) (0.74) (0.55)
F*kk *kk * - - - -
GDP GWT 0.72 0.69 0.44 0.41 0.84 0.85 0.26 0.29
- (2.44) (2.33) (1.66) (1.56) (-0.93) (-0.94) (-0.16) (-0.17)
B 0.14 0.16 0.33 ** 0.34 ** 2.51 % 2.44 ** 0.99 0.87
(0.96) (1.08) (2.65) (2.69) (2.30) (2.25) (0.41) (0.33)
IBKIM CB 1.94 2.48 6.93 ** 7.11 ** 1.97 2.00 0.53 0.94
- (0.62) (0.79) (2.40) (2.46) (1.46) (1.48) (0.19) (0.31)
0.04 0.04 -0.03 -0.02
CONTROL i i i (0.60) (0.54) (-0.31) (-0.25)
c 0.97 #* 0.97 *=* 0.91 #* 0.91 ** 0.53 0.60 0.86 0.85
(45.51) (46.00) (27.13) (26.92) (0.73) (0.82) (1.17) (1.16)
R2 0.83 0.83 0.81 0.81 0.71 0.71 0.78 0.78
Fisher Stat 14.85 14.72 15.20 15.22 5.16 5.17 9.09 9.04
P-Value F 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Obs. 1241 1241 1423 1423 500 500 507 507

This table showghe result of estimating equation (1) for an unbalanced panel of U.S. and European publicly traded
commercial banks over the 20@W08 period. Equation (1) is estimated separately for retail and diversified banks. A bank is
considered retail if its ratiof total gross noninterest income to total income is lower than percentile 0.33. A bank is considered
diversified if its ratio of total gross noninterest income to total income is higher than percentile 0.66. Because U.S. and
European banks have very difat profiles of noninterest income, the percentile values are calculated separately for U.S. and
European banks. The dependent variable of equation (1) is the inverse of the Basel Il net stable fundinty$&t (
Equations (1.a) and (1.b) are théireations of equation (1) using two proxies of potentially securitizable Id@8sQ@_TLO
andPSLO_IA. All explanatory variables are one year lagged. Bd#e 1.5for the definition and descriptive statistics of the
explanatoy variables. Crossection and time fixed effects are includedthe regressionsand the HubeWhite robust
covariance method is used. To deal with colinearity issues in all the regrekdlofig\is orthagonalised witMKT_POWand
BUSI_MD *, ** and *** indicate statistical significance at the 10%, 5% and 1% levels, respectively.
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Table 1.C.3. The sensitivity of maturity transformation risk according to bank business
model, using an alternative weight of0.5 for stable deposits in the inverse fothe net
stable funding ratio

U.S. banks European banks
Retail banks Diversified banks Retail banks Diversified banks
l.a 1.b l.a 1.b l.a 1.b l.a 1.b
-0.21 -0.24 -0.13 0.28
PSLO_TLO (-8.14) ] (:9.01) ] (:0.85) ] (1.61)
-0.21 ** -0.27 -0.17 0.27
PSLO_1A i (-7.74) i (-8.92) i (-1.13) i (1.02)
-0.05 -0.05 0.02 0.02 0.35 ** 0.35 0.55 *=* 0.55 *=*
STMD_STD  116)  (-114) (0.34) (0.32) (2.96) (2.96) (4.29) (4.37)
T12 TA 0.06 0.05 -0.27 -0.27 0.78 0.76 -0.23 -0.19
- (0.52) (0.45) (-1.38) (-1.36) (1.60) (1.55) (-0.65) (-0.55)
ROA -0.39 -0.36 -1.25 -1.29 -0.95 -1.00 0.18 0.22
(-1.01) (-0.96) (-1.41) (-1.45) (-0.51) (-0.53) (0.11) (0.14)
LLP TLO 2724 .80 % -4.20 -4.28 -4,09 ** -4,04 -1.57 -1.48
- (-3.44) (-3.54) (-5.02) (-5.06) (-2.69) (-2.66) (-0.86) (-0.78)
-84.54 % -87.94 1.92 1.90 0.63 0.65 -0.40 -0.43
MKT_POW (1.60)  (-166) (1.52) (1.52) (0.55) (0.57) (:0.52) (-0.57)
LN TA 0.06 *+* 0.06 ** 0.04 %= 0.04 *=* 0.08 0.08 0.05 0.05
- (5.62) (5.63) (2.55) (2.48) (0.65) (0.65) (0.87) (0.76)
1,11 1.09 *= 0.64 * 0.60 ** -0.20 -0.23 0.20 0.27
GDP_GWT (4.19) (4.10) (2.31) (2.19) (-0.24) (-0.27) (0.18) (0.23)
B 0.22* -0.21 0.05 0.07 4.23 o 4.22 1.97 1.93
(-1.66) (-1.59) (0.40) (0.52) (3.37) (3.36) (1.19) (1.13)
IBKIM CB 1.47 1.96 4.16 4.45 0.56 0.55 0.42 0.61
- (0.50) (0.67) (1.36) (1.45) (0.36) (0.36) (0.19) (0.26)
0.03 0.02 0.01 0.03
CONTROL : - : - (0.52) (0.46) (0.21) (0.45)
c 1.09 1.09 1.10 1.09 0.72 0.76 0.60 0.50
(53.43) (53.82) (37.91) (37.66) (1.48) (1.53) (1.10) (0.91)
R2 0.82 0.82 0.80 0.80 0.65 0.65 0.75 0.75
Fisher Stat 16.95 16.84 16.72 16.70 5.99 6.00 9.51 9.49
P-Value F 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Obs. 1921 1921 2081 2081 764 764 747 747

This table shows the result of estimating equation (1) for an unbalanced panel of U.S. and European publicly traded
commercial banks over the 20@D08 period. Equation (1) is estimated separately for retail and diversdigks. A bank is
considered retail (diversified) if its ratio of total gross noninterest income to total income is lower (higher) thanaheofmed

this ratio. Because U.S. and European banks have different profiles of noninterest income, the rtiedieatiofis calculated
separately for U.S. and European banks. The dependent variable of equation (1) is an alternative specification of die inverse
the net stable funding ratido NSFR by replacing the weight d@.7 with 0.5 for demand and saving piesits ( NSFR_DO05.
Equations (1.a) and (1.b) are the estimations of equation (1) using two proxies of potentially securitizabRSloan3 (O
andPSLO_IA. All explanatory variables are one year lagged. Bd#e 1.5for the definition and descriptive statistics of the
explanatory variables. Crosgction and time fixed effects are includedthe regressionsand the HubeWhite robust
covariance method is used. To deal with colinearity issues in all the regrekdloi@\is orthogonalised wittMKT_POWand
BUSI_MD *, ** and *** indicate statistical significance at the 10%, 5% and 1% levels, respectively.
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Table 1.C.4. The sensitivity of maturity transformation risk according to bank business
model using an alternaive weight of 0.85 for stable deposits in the inverse of the net
stable funding ratio

U.S. banks European banks
Retail banks Diversified banks Retail banks Diversified banks
l.a 1.b l.a 1.b l.a 1.b l.a 1.b
-0.16 *** -0.19 *= -0.12 0.14
PSLO_TLO (-8.30) | (-9.40) i (-1.04) | (0.98) i
-0.17 *** -0.21 **=* -0.14 0.11
PSLO_IA : (7.87) : (9.33) - (-1.34) - (0.49)
0.01 0.01 0.05 0.05 0.34 *** 0.34 **= 0.48 *** 0.49 ***
STMD_STD (0.41) (0.42) (1.26) (1.26) (3.60) (3.60) (4.88) (4.93)
T12 TA 0.11 0.10 -0.14 -0.14 0.55 0.53 -0.08 -0.06
- (1.27) (1.21) (-0.86) (-0.84) (1.49) (1.43) (-0.30) (-0.21)
ROA -0.12 -0.09 -1.14* -1.17* -1.16 -1.20 -0.26 -0.24
(-0.43) (-0.34) (-1.60) (-1.65) (-0.79) (-0.81) (-0.20) (-0.18)
LLP TLO -1.91 *x -1.97 *** -3.17 * -3.23 #x* -2.96 *** -2.92 *xk -1.62 -1.55
- (-3.42) (-3.51) (-4.80) (-4.85) (-2.57) (-2.53) (-1.15) (-1.05)
_ * | * Fkk Fkk - -
MKT POW 65.38 68.17 3.60 3.58 0.76 0.78 0.19 0.21
- (-1.60) (-1.67) (3.70) (3.72) (0.81) (0.83) (-0.30) (-0.33)
N TA 0.06 *** 0.06 *** 0.05 *** 0.05 *** 0.09 0.09 0.05 0.05
- (8.73) (8.78) (4.92) (4.85) (0.90) (0.90) (1.04) (0.96)
0.49 **=* 0.47 **=* 0.26 0.23 -0.13 -0.15 0.29 0.30
GDP_GWT (2.50) (2.41) (1.30) (1.16) (-0.20) (-0.23) (0.32) (0.31)
CB 0.37 ** 0.38 *** 0.46 ** 0.47 ** 3.13 # 3.12 * 0.64 0.60
(3.78) (3.85) (4.90) (5.02) (3.41) (3.40) (0.45) (0.41)
IBKIM CB 5.66 *** 6.08 *** 5.30 *** 5.52 ** 1.16 1.15 0.99 1.12
- (2.69) (2.88) (2.35) (2.45) (0.98) (0.97) (0.54) (0.57)
-0.001 -0.003 0.01 0.02
CONTROL i | i i (-0.02) (-0.08) (0.14) (0.30)
C 0.88 *** 0.88 *** 0.86 *** 0.85 *** 0.82 ** 0.85 ** 0.58 0.53
(55.30) (55.84) (37.55) (37.47) (2.19) (2.22) (1.24) (1.14)
R2 0.83 0.83 0.81 0.81 0.67 0.67 0.78 0.77
Fisher Stat 18.23 18.07 17.65 17.63 6.68 6.69 11.09 11.07
P-Value F 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Obs. 1921 1921 2081 2081 764 764 747 747

This table shows the result of estimating equation (1) for an unbalanced panel of U.S. and European publicly traded
commercial banks, over the 20@D08 period. Equath (1) is estimated separately for retail and diversified banks. A bank is
considered retail (diversified) if its ratio of total gross noninterest income to total income is lower (higher) thanaheomed

this ratio. Because U.S. and European banks tidfezent profiles of noninterest income, the median of this ratio is calculated
separately for U.S. and European banks. The dependent variable of equation (1) is an alternative specification of die inverse
the net stable funding ratiol_NSFR by repla&ing the weight of0.7 with 0.85 for demand and saving deposits
(I_NSFR_DO08k Equations (1.a) and (1.b) are the estimations of equation (1) using alternately two proxies of potentially
securitizable loandPSLO_TLGCandPSLO_IA. All explanatory variableare one year lagged. S€able 1.5for the definition

and descriptive statistics of the explanatory variables. &®ason and time fixed effects are includedhe regressionand

the HubefWhite robust covariance methdd used. To deal with colinearity issues in all the regressibNs,TA is
orthogonalised wittMKT_POWandBUSI_MD *, ** and *** indicate statistical significance at the 10%, 5% and 1% levels,
respectively.
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Table 1.C.5. The sensitivity of maturitytransformation risk according to bank business
model, using an alternative weight of 1 for stable deposits in the inverse of the net stable
funding ratio

U.S. banks European banks
Retail banks Diversified banks Retail banks Diversified banks
l.a 1.b l.a 1.b l.a 1.b l.a 1.b
-0.15 #* -0.18 *+* -0.11 0.10
PSLO_TLO (-8.19) | (-9.35) i (-1.06) | (0.75) i
-0.15 ** -0.19 #+* -0.13 0.06
PSLO_IA ) (7.79) ) (0.31) ] (-1.36) ] (031)
0.03 0.03 0.06 0.06 0.33 *x 0.33 0.46 ** 0.46 **
STMD_STD (1.03) (1.03) (1.58) (1.58) (3.81) (3.81) (5.06) (5.09)
T12 TA 0.12 0.12 -0.11 -0.10 0.49 0.47 -0.04 -0.02
- (1.52) (1.47) (-0.68) (-0.66) (1.44) (1.38) (-0.16) (-0.07)
ROA -0.05 -0.02 -1.10* 113+ ‘121 125 -0.36 -0.34
(-0.18) (-0.09) (-1.65) (-1.69) (-0.89) (-0.92) (-0.29) (-0.28)
LLP TLO L5 170w -2.87 # -2.93 w* -2.63 #* -2.60 ** -1.58 -1.51
- (-3.23) (-3.31) (-4.69) (-4.74) (-2.50) (-2.45) (-1.22) (-1.12)
_ | * Fkk Fkk - -
VKT POW 59.64 62.23 3.99 3.97 0.80 0.81 0.12 0.14
- (-1.59) (-1.66) (4.42) (4.45) (0.92) (0.93) (-0.20) (-0.23)
LN TA 0.07 ** 0.07 = 0.06 ** 0.06 ** 0.10 0.10 0.05 0.05
- (9.53) (9.58) (5.69) (5.63) (1.00) (1.00) (1.12) (1.04)
0.33* 0.31* 0.17 0.14 -0.12 -0.15 0.29 0.29
COPGWT ey @) (0.91) 0.77) (021)  (0.24) (0.33) (0.31)
B 0.52 *+* 0.52 0.54 *+ 0.56 *+* 2.84 w 2.83 w 0.25 0.22
(5.65) (5.72) (6.45) (6.55) (3.42) (3.41) (0.19) (0.16)
IBKIM CB 6.68 7.07 5.58 5.78 1.27 1.27 1.11 1.22
- (3.46) (3.65) (2.69) (2.78) (1.17) (1.16) (0.64) (0.66)
-0.01 -0.01 0.01 0.01
CONTROL i ) i i (-0.22) (-0.28) (0.12) (0.25)
c 0.82 ** 0.81 0.78 ** 0.78 ** 0.83 *+ 0.86 ** 0.57 0.53
(54.64) (55.25) (36.80) (36.81) (2.42) (2.44) (1.28) (1.21)
R2 0.84 0.84 0.81 0.81 0.69 0.69 0.79 0.79
Fisher Stat 19.72 19.54 18.25 18.23 7.18 7.19 11.84 11.83
P-Value F 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Obs. 1921 1921 2081 2081 764 764 747 747

This table shows the result of estimating equation (1) for an unbalanced panel of U.S. and Epubfiebntraded
commercial banks over the 20@D08 period. Equation (1) is estimated separately for retail and diversified banks. A bank is
considered retail (diversified) if its ratio of total gross noninterest income to total income is lower (lighehd median of

this ratio. Because U.S. and European banks have different profiles of noninterest income, the median of this ratitei$ calcul
separately for U.S. and European banks. The dependent variable of equation (1) is an alternative apefiffoatnverse of

the net stable funding ratid_(NSFR by replacing the weight dd.7 with 1 for demand and saving deposltsNSFR_DJ
Equations (1.a) and (1.b) are the estimations of equation (1) using two proxies of potentially securitizaiRSloan3LO
andPSLO_IA. All explanatory variables are one year lagged. Bdge 1.5for the definition and descriptive statistics of the
explanatory variables. Crosgction and time fixed effects are includedthe regressing and the HubeWhite robust
covariance method is used. To deal with colinearity issues in all the regrekdioi@\is orthogonalised wittMKT_POWand
BUSI_MD * ** and *** indicate statistical significance at the 10%, 5% and 1% levels, respectively.
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Table 1.C.6. The sensitivity of maturity transformation risk according to bank business model for
U.S. banks, focusing on the importance of core deposits and alternative weights for stable deposits
in the inverse of the net stable funding ratio

|_NSFR 05 |_NSFR_085 |_ NSFR 1
Retail banks Diversified banks Retail banks Diversified banks Retail banks Diversified banks
la'l 1b1 lal 1.b'1 l.a?2 l.a?2 l.a?2 l.a?2 l.a'3 l.a'3 l.a3 l.a3
-0.20 -0.24 =+ -0.16 =+ -0.19 # -0.19 ¥ -0.17 #
PSLO_TLO (8.02) ’ (-8.93) ’ (8.19) ’ (-9.28) ’ (-9.28) ’ (9.22)
| *rk | Kk | Fkk | Kk | Kkk N *kk
PSLO.IA 0.21 ) 0.27 ) 0.17 ) 0.21 ) 0.21 ) 0.19
(-7.64) (-8.87) (-7.78) (9.20) (9.21) (-9.17)
STMD STD -0.06 -0.06 0.01 0.01 0.01 0.01 0.05 0.05 0.05 0.05 0.06 0.06
- (143 (142 (0.21) (0.19) (0.18) (0.18) (L.15) (L14) (1.15) (L.14) (1.47) (1.47)
-0.04* -0.04 * -0.04 ** -0.05 ** -0.02 ** -0.02 ** -0.03 * -0.03 ** -0.03 * -0.03 * -0.03 * -0.03 *
LTMD_NCDLTMD (167)  (L74) (2.13) (2.23) (-1.79) (-1.75) (-2.10) (2.21) (-2.10) (-2.21) (-2.07) (2.17)
12 TA 0.04 0.03 0.27 -0.26 0.10 0.09 0.14 0.13 -0.14 0.13 -0.10 -0.10
- (0.38) (0.30) (-1.34) (-1.31) (L.14) (1.08) (0.82) (-0.80) (0.82) (-0.80) (-0.64) (0.62)
ROA 041 -0.38 -1.26 -1.30 0.14 0.11 -1.13 -1.16* -1.13 -1.16* -1.08* 111
(-1.05) (-1.02) (-1.40) (-1.44) (-0.48) (-0.40) (-1.56) (-1.60) (-1.56) (-1.60) (-1.60) (-1.64)
LLP TLO 2,697 77 4187 4260 -1.90 % 195 -3.19%% 325w -319# .35 % 291 296
- (342 (351 (-4.97) (-5.01) (-3.41) (-3.49) (-4.81) (-4.86) (-4.81) (-4.86) (-4.72) (-4.78)
VKT POW -86.34*  -89.82* 217% 2.14% -66.52 * -69.41* 3.81 % 3.79 w 3.81 % 3.79 4,19 #* 4,17 %
- (163 (-L70) (L72) (1.70) (-1.63) (-1.70) (3.93) (3.95) (3.93) (3.95) (4.66) (4.69)
LN TA 0.06 0.06 #* 0.04 0.04 0.07 0.07 0.06 *** 0.05 *** 0.06 0.05 *** 0.06 #* 0.06
- (5.90) (5.93) (2.67) (2.59) (8.95) (9.02) (5.06) (4.99) (5.06) (4.99) (5.84) (5.77)
GDP GWT 1.14 #* 1.12 *+* 0.59 ** 0.55 * 0.51 *** 0.50 ** 0.22 0.19 0.22 0.19 0.13 0.10
- (4.31) (4.23) (212 (1.99) (2.61) (2.52) (1.10) (0.96) (1.0 (0.96) (0.77) (0.56)
CB -0.27 ** -0.26 ** -0.02 -0.01 0.35 *** 0.35 ** 0.40 *** 0.41 *** 0.40 *** 0.41 0.49 ¥ 0.50 ***
(-2.02) (-1.97) (-0.18) (-0.08) (352) (357) (4.13) 4.22) (4.13) 4.22) (5.62) (5.70)
IBKIM CB 1.92 242 3.62 3.89 5.97 ** 6.40 ** 4.95* 5.16 ** 4.95* 5.16 ** 5.28 ** 5.47 #*
- (0.66) (0.83) (1.18) (1.27) (2.83) (3.03) (2.20) (2.29) (2.20) (2.29 (2.55) (2.64)
¢ 111 % 1.10 * 1,12 %+ 1119 0.89 ** 0.88 * 0.87 0.87 0.87 0.87 0.79 #* 0.79
(51.67)  (5182) (36.83)  (36.98) (5377)  (54.08) (36.13)  (36.46) (36.13)  (36.46) (3535)  (35.76)
R? 0.82 0.82 0.80 0.80 0.83 0.83 0.80 0.80 0.80 0.80 0.81 0.81
Fisher Stat 17.03 16.92 16.41 16.40 18.30 18.14 17.25 17.23 17.25 17.23 17.83 17.82
P-Value F 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Obs. 1916 1916 2070 2070 1916 1916 2070 2070 1916 1916 2070 2070

This table shows the result of estimating equation (1) for an unbalanced panel of U.S. publicly traded commercial bask20®@2a08
period. Equation (1) is estimated separately for retail and diversified banks. A bank is considered retail @iversifratio of total gross
noninterest income to total income is lower (higher) than the median of this ratio. The dependent variable of equatants (L3 is the
inverse of the net stable funding ratioNSFR. Equations (1’@and (1.H are the estimations of equation (1) using two proxies of potentially
securitizable loandASLO_TLOandPSLO_IA and the ratio of longerm market debts to total lorigrm market debts and noncore deposits
as additional explanatory variabldsSTMD_NCDLTMD. In equations (1'4) and (1.Hl), an alternative specification of the inverse of the net
stable funding ratiol (NSFR is usedby replacing the weight of 0.7 with 0.5 for demand and saving depbdtSKER_DO%. In equations
(1.d2) and (1.12), an alternate specification of the inverse of the net stable funding ratiN§FR is usedby replacing the weight of 0.7
with 0.85 for demand and saving depositdiNSFR_DO08% In equations (1:8) and (1.18), an alternative specification of the inverse of the
net stable funding ratiol (NSFR is usedby replacing the weight of 0.7 with 1 for demand and saving depbd#SFR_DJ. All explanatory
variables are one year lagged. Seble 1.5for the definition and descriptive statistiof the explanatory variables. Cresstion and time
fixed effects are includeih the regressionsand the HubewWhite robust covariance method is used. To deal with colinearity issues in all the
regressions, N_TAis orthogonalised withMKT_POWandBUSI_MD. *, ** and *** indicate statistical significance at the 10%, 5% and 1%
levels, respectively.
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CHAPTER 2.

THE USE OF A BASEL III LIQUIDITY RATIO

TO PREDICT BANK FINANCIAL DISTRESS

This chapter refers to the working papgled i The use of a Basel 11 l'iquidity
di stresso (Angora and Roulet, 2011)
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ABSTRACT.

Chapter 2 assesses the advantage of using a liquidity ratio as defined in thigl Basel
accords to identify bank financial distress. Using a standard logit nthdedfudydetermins
whether the Basel Ill net stable funding ratio adds predictive value to models relying on
liquidity ratios from the CAMELS approach to explain bank defpudbability for European
and U.S. publicly traded commercial banks during the 22089 period. On the whole, the
results support the use of a liquidity ratio as defined in the Basel Il accords and emphasize
the advantage of improving the definition ofididity to identify bank financial distress.
These findings emphasize that it is essential to consider a liquidity indicator that includes
information on the cash value of assets and on the availability of deposits and market funding,
in addition to the fuidity ratios from the CAMELS approach.

JEL classificationGO01; G21; G28

Keywords:Financial Crisis; Bank Financial Distress; CAMELS; Liquidity; Bank Regulation
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2.1. Introduction

Financial globalization and deregulation have highlighted the pakenagility of
banks; therefore, prudential policies to strengthen banking system stability have been
progressively reinforced. Following the subprime crisis that began irR2@t@ld, proposals
from governments at the Pittsburgh2G summit and the Bas€ommittee on Banking
Regulation and Supervision have supported the need to improve the regulatory framework.
The debate focuses on various aspects of financial regylatioh as the redefinition of core
capital, implementation of liquidity ratios, imprewent of risk valuation models, extension
of the scope of the regulation (i.e., to the
macroprudential regulation. Without minimizing the importance of various regulatory
standards, prudential policies cd&® generally broken down into two main principles:
solvency standards and deposit insurasggtems Whereas the first principle is based on
capital requirements to prevent i nsolvency,
panic and run on depositHowever, the Basel | and Il accords are focused on the first
principle and require banks to maintain a given level of capital compared to their risk
weighted assets. These banking regulatory frameworks have been widely criticized, in
particular becausef their procyclicality. Moreover, they place high importance on capital
standards and minimize several other aspects, such as the role of liquidity.

There is a large consensus in the literature that financial market failures and liquidity
shortages are amng the root causes of the subprime crigidrigan and Shin, 2009 Most of
the empirical studies on the determinants of bank financial distress using nonlinear
econometric models consider baekel indicators from the CAMELSating approach!
(DemirgueKunt, 1990 Demyanyk and Hasan, 200®emyanyk and Van Hemert, 2009
GonzalezHermosillo, 1999 Torna, 2019 With this approach, bank liquidity is measured
using liquidity ratios computed from accounting data such as liquid assets to total assets or
total loans to total deposits. Howevexs Poorman and Blake (2009rgue, using such
liquidity ratios could be inaccurate under certain conditions. For example, a large regional

bank such as the Southeast Bank of Miami, with a ratio of liquid assets to totalchssets

40In November 1979, U.S. regulators introduced the Uniform Financial Rating System, informally known as the
CAMEL ratings system, to assess the health of individual banks. The CAMEL apprefach to five
components to assess bank financial soundness: capital adequacy, asset quality, management, earnings and
liquidity. Since 1997, a sixth component has been added and the CAMEL approach, making it the CAMELS
approach: sensitivity to market kisFollowing an onsite bank examination, bank examiners assign a score on a
scale of 1 (best) to 5 (worst) for each component; they also assign a single summary measure, known as the
composite rating.
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30%, bankrupted in September 1991 because of its inability to repay some liabilities claimed
on demand with its liquid assétsthus emphasizing the importance of considering the

i quidity mismatch of asset dityarofite. Furtheanore] i t i e s
loan portfolios have become an important factor in liquidity management. Banks can use
loans as collateral to secure borrowings, enter into loan participation agreements and sell the
loans on the secondary market. Moreover, fo@®n deposits ignores some widely used
alternative sources of funding through the issue of commercial papers or covered bonds
(Bradley and Shibut, 2006In addition,Decker (2000)nentions that bak liquidity has bank

specific components but also is likely to be affected by market collapses. Thus, given the
development of bank market activitfésthe cash value of assets and the availability of
market funding are essential for liquidity assessnrehanking.

In recognition of the need for banks to improve their liquidity management and
following the subprime crisf§, the Basel Committee on Banking Regulation and Supervision
has developed an international framework for liquidity assessment in gai@ts, 20093
The Basel Il accords include the implementation ofrteestable funding ratfé It measures
the amount of stable sources of funding an institution employs compared with the amount of
assets that cannot be nmtized through the sale or the use as collateral in a secured
borrowing. It also includes the potential contingent calls on funding liquidity arising frem off
balance sheet commitments and obligations. This ratio is computed from accounting data, but

it includes the liquidity unbalances of both sides ofand offbalance sheets. In addition, it

41 The Southeast Bank of Miami had experienced sigmifigaoblems as a result of concentrated lending in
commercial real estate and weak underwriting and credit administration practices. As of August 31, 1991, real
estate loans at Southeast Bank of Miamitot&dJ&83 . 5 bi Il I i on, or 4 5goértfaid, and he ban]
nonperforming assets equaled 10% of loans. Southeast Bank of Miami reported aU&8§8 16.6 million for

the first quarter andS$139 million for the second quarter of 1991. The announcement of these huge losses
caused more depositorswoi t hdr aw t heir funds, and the bankds | iqui
was closed on September 19, 1991, when it was unable to repay a loan from the Federal Reserve Bank of
Atlanta.

42 Financial globalization and the development of finan@movation have led to increase the connection
between banks and financial marketer examplethe widespread use tfan securitizatiorand the issuance of
complex debt instrumentg.g.,collateralized debt obligations), the fact that many banks lewedtti to highly
leveraged institutionsuch ashedge funds, the increasing share of trading activities and the increasing use of
market funding.

43 Throughout the global financial crisishich began in mie2007, many banks struggled to maintain adequate
liquidity. Unprecedented levels of liquidity support were required from central banks to sustain the financial
system and even with such extensive suppaveralbanks failed, were forced into mergers or required
resolution. These circumstances and evemre preceded by several years of ample liquidity in the financial
system, during which liquidity and its management did not receive the same level of scrutiny and priority as
other areas.

44 The Basel Committee on Banking Regulation and Supervision aisd r o d uliquelity caverage rétio .

This ratio is intended to promote the skh@mm resiliency of the liquidity profile of banks by ensuring that they

have sufficient highguality liquid resources to survive an acute stress scenario lasting foramtle. This thesis

focuses on a ongear horizon and does not compute such a ratio, which requires the use of monthly data.
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includes the cash value of assets and the availability of deposit and market fundings to define
the liquidity of bank assets and liabilities. Indeed, banks kedylito face too many losses
from selling some assets at fire sale prices to meet unexpected withdrawals from customers.
Alternatively, banks might pledge assets as collateral, refinancing operations being
functionally equivalent to the sale of assets. Ee&r, high discounts on the value of
collateral of assets may prevent banks from repaying the unexpected withdrawals from
customers. On the whole, these losses could prevent banks from repaying this amount of debt,
because the cash value of their assetghtrbe too weak. A higheret stable funding ratio
implies that the available amount of stable funding deviates from the amount of assets that
cannot be monetized. In this context, the bank might experience fewer difficulties in meeting
its current commitrants with its current internal liquidity. Thus, the inverse ofrthestable
funding ratioindicates to what extent a bank is unable to meet unexpected withdrawals from
customers without borrowing money or selling its assets at a loss. A higher vahis ratio
indicates higher bank illiquidity, which increases bank default probability. Therefore, it seems
relevant to reconsider the broad role of liquidity in the occurrence of bank financial distress.
Thus far, most empirical studies on bank defaulbpbility only consider indicators from the
CAMELS approach.

The purpose in this chapter is to investigate whether introducing the inverse of the
Basel Ill net stable funding ratio in addition to the liquidity ratios from the CAMELS
approach would contrilte improving prediction of bank financial distress. The novelty of the
inverse of the Basel Il net stable funding ratio is that, in addition of the information provided
by accounting data on the liquidity profile of banks, it considers the informatitineocash
value of assets and the availability of deposit and market fundings to determine the liquidity
of bank assets and liabilities. Using a standard logit méfuslstudy investigateshether the
inverse of the Basel Ill net stable funding ratio add=dictive value to models relying on
liquidity ratios from the CAMELS approach to explain bank default probability.
Corresponding to the proposadS (2009a)makes and given the increasing connections
between banks and finaial marketsthis studyquestios the added value of improving the
definition of bank liquidity to predict financial distress. In particular, this research involves
using a liquidity ratio that not only includes information provided by accounting datadiu
also considers the cash value of assets and the availability of deposit and market fundings to
define the liquidity of bank assets and liabilities. It contributes to the strand of the empirical
literature on the determinants of individual bank falas well as to the debate on liquidity

regulation implemented in the Basel Il regulatory framewdrkis issue is important to
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assess the accuracy of improving the definition of liquidity ratios to predict bank financial
distress.

The main results, oained for listed U.S. and European banks during the iZII®
period, show that the inverse of the Basel Il net stable funding ratio adds predictive value to
models relying on liquidity ratios from the CAMELS approach to explain bank default
probability. These findings emphasize the benefits of improving the definition of bank
liquidity by using a liquidity ratio as defined in the Basel Ill accords in addition to the

liquidity ratios from the CAMELS approach to predict bank financial distress.

The remaindr of this chapter is organized as follows. Section 2.2 presents the data set,
the issue and empirical strategy. Section 2.3 describes the variables considered in the analysis.
Results and robustness checks are presented in sections 2.4 and 2.5. Segtionides a

conclusion.
2.2. Sample and empirical strategy
2.2.1. Presentation of the sample

The sample consists of U.S. and Eurofegublicly traded commercial banks over
the 20052009 period. The empirical analysis is performed in the context of tksé nexxent
financial crisis: the subprime crisis (beginning in M@@D7), which was characterized by
important liquidity shortages he study considera precrisis period of two years to capture
the changes that occurred from a calm period to a periodcharfidial distress and focus on
U.S. and European banks, because they have been widely affected by the subprime crisis.
Finally, the sample includdssted banks because a detailed breakdown of bank balance sheets
is neededto compute the inverse of the Bhd# net stable funding ratio. In standard
databases, these informations are more frequently and extensively reported for listed banks.

Annual consolidated financial statementsre extracted from Bloomberglhe study
alsoincludes data from thé&/orld Bark 6 s 2007 Regul ati on Bamhd Supe
et al., 200Y to compute an indicator of supervisory oversight.

Becauséhe objectiveof the studyis to model bank default probability, information on

bank defaults unt2009is requirec however the study includenancial statements over the

45 The sample includes banks from the 27 EU member countries, Norway and Switzerland. However, the
required data are available orfigr banks located in the 20 following countries: Austria, Belgium, Cyprus,
Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Italy, Liechtenstein, Malta, the Netherlands,
Norway, Portugal, Spain, SwedeBwitzerland anthe United Kingdom.
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2005 2008 period. Over this period, 870 listed commercial baake been identifie(645 in

the United States and 225 in Europe). To enable the computation of the invers@ase¢he

lll net stable funding ratio, the sampke restrictedto banks for which the breakdown for
loans by category and the breakdown for deposits by matueityavailable in Bloomberg or

in annual reports. The final sample consists of 781 commeramddsbg74 in the United
States and 207 in Europdjable 2.1presents the distribution of banks by country and the
representativeness of the sample. The study compares aggregate total assets of banks included
in the final samm@ with aggregate total assets of the whole banking system. Over the 2005
2008 period, the final sample accounts, on average, fdeo/6f the total assets of U.S.
commercial banks as reported by the Federal Deposit Insurance Corporation (FDIC) and
63.3% of the total assets of European commercial banks as reported by central banks.

Table 2.1. Distribution of U.S. and European listed commercial banks

Banks . . Total assets of banks in final
. . Banks included in the .
available in final sample sample / total assets of the bankin
Bloomberg system (%)
United States 645 574 75.1
Europe 225 207 63.3
Austria 8 8 60.3
Belgium 4 3 81.9
Cyprus 4 4 69.7
Denmark 44 38 60.9
Finland 2 2 76.5
France 22 22 72.4
Germany 15 14 44.4
Greece 12 12 87.9
Iceland 2 2 66.4
Ireland 3 3 28.7
Italy 24 22 69.7
Liechtenstein 2 2 47.8
Malta 4 4 31.9
Netherlands 2 2 47.7
Norway 23 20 73.5
Portugal 6 6 61.3
Spain 15 15 66.0
Sweden 4 4 72.2
Switzerland 22 18 74.9
United Kingdom 7 6 73.0

Source: Bloomberg, European Central Bank, Bank of England, National Bank of Switzerland, SverigeskRi3kianarks
Nationalbank, Central Bank of Iceland, FDIC and Finance Norway. To deal with the issue of sample representativeness, the
study compares aggregate total assets of banks included in the final sample (i.e., U.S. and European publicly traded
commecial banks) with aggregate total assets of the whole banking system. Frérto 20008, the ratio of aggregate total

assets of banks included in the final sample to aggregate total assets of the whole banking system is computed. This table
reports the avage value of this ratio country by country.
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Table 2.2presents some general descriptive statistics of the final sample. By indicating
several key accounting ratios, the data show that banks are on average focused orakraditio
intermediation activities, as loans and deposits account for a large share of bank total assets
and total liabilities. Indeed, the average share of total loans in total assets is 68.9%, and on
average, the ratio of total deposits to total assets B/&9n addition, on average, interest
income accounts for nearly thrgearters of total income (73.2%). However, there is a high
heterogeneity across banks, as shown by the high standard deviation and the extreme values
of each rati®®. Considering the rats of total loans to total assets and total deposits to total
assets, minimum values are, respectively, 3.7% and 6.6%. Beafa&eiseheckinghese very
low minima are not outliers but prevail for several large European universal banks, these
observationsare keptin the panel. Regarding the quality of bank assets, the average share of
loan loss provisions in total loans $6%. Moreover, considering profitability, the average
return on assets B.8%. Last, in terms of capitalization, the average risigited capital
ratio is higher than the minimum regulatory requirement (of 8% in most countries) at 12.7%
and the average ratio of Tier 1 capital to total assets is 7.9%.

Table 2.2. Summary descriptive statistics othe sample of U.S. and European listed
commercial banks, on average from 2005 to 2008

Total assets| Total loans /| Total depositg Loa_nlloss Tier 1 capital Tier 1‘and 2 _Total Interest

. . provisions / capital / ROA income / total

in US$ billion| total assets | / total assets / total assets )

total loans RWA income

Mean 61.6 68.9 69.2 0.6 7.9 12.7 0.8 73.2
Median 13 71.4 74.6 0.3 7.1 12.1 0.8 76.8
Max 3768.2 94.0 96.0 7.2 28.5 31.3 6.1 99.8
Min 0.02 3.7 6.6 -1.1 0.1 45 -13.3 7.0
Std. Dev. 280.9 13.9 17.0 0.8 3.8 3.3 1.0 15.9

Source: Bloomberg (2002008). All variables are expressed in percentage, eXa#pt assetsTotal assetin US$ billion;
Total loans / total assetgtommercial loans + consumer loans + other loansjal assetsTotal deposits / total assets:
(demand deposits + saving deposits + time deposits + other time deposits) / totalLaagelsss provisions / total loans:
loan loss provisions (commercial loans + consumer loans + other loahsy; 1 capitd / total assetsTier 1 capital / total
assets;Tier 1 and 2 capital / RWA:(Tier 1 capital + Tier 2 capital) / total risk weighted assB®A: net income / total
assetsTotalinterest income / total incoménterest income from loans + resale agreemerinterbank investments + other
interest income or losses) / total income.

46 On average, Ws. commercial banks exhibit significantly higher ratios of loans to total assets (69.6% for US
banks and 65% for European banks), deposits to total assets (77% for US banks and 49% for European banks)
and gross interest income to total incom8%/for U.S. banks and 58% for European banks) than European

banks. This might be explainedfafiows: U.S. lanking groupg r e al | owe d t oclopebrefated m act i
to banking |, such as investment banki ng d@wellcapitaizedibyadhe c e , onl
Federal Reserve (i,d. f t hey meet t {basedEapitblbratingh Thgref@es mostrbankirg groups

are focused on banking business, primarily issuing deposits and making loans. In Europe, banking groups are not
subject to such requirements and can more easily develop their market activities.

85



Chapter 2 The use of a Basel lliduidity ratio to predict bank financiaistress

2.2.2. The issue and empirical method

There is a large strand of the empirical literature that focuses on individual bank
failure. The seminal studies (developed in the 1%#t$ 1980s) consider several empirical
methods and financial ratios computed from balance sheets and income statement consistent
with the CAMEL rating approach to explain bank default probabiktynfan, 1977 Avery
and Hanweck, 1984Barth et al., 1985Benston, 1985De Young, 2003 DemirgicKunt
1990 Demyanyk and Hasan, 200®emyanyk and Van Hemert, 200&ajewsky, 1988
GonzalezHermosillo, 1999Martin, 1977 Oshinsky et al., 200%inkey, 1975Torna, 2010
Whalen, 1991 Wheelock et al., 200). As mentioned previously, in 1997, the CAMEL
approach became the CAMELS approach to accommodate sensitivity to market risk. Among
all components of the CAMELS rating approach, liquidity is one relevant factor to assess
bank financial soundness. Corseigtly with the previous literature, the liquidity ratios are
defined according to two definitions. The first definition used considers the proportion of
liquid assets such as cash and near cash items, interbank assets, government bonds and trading
assets(Barth et al., 2003Bourke, 1989 Chen et al., 2030Demirgiu¢Kunt et al., 2003
Kosmidou et b, 2005 Hadley and Touhey, 20Q0®olyneux and Thornton, 1998hen and
al., 200). The second definition used considers the proportion of Igsthsifasoglou et al.,

2006 DemirgigKunt and Huizinga, 199%osmidou, 2008Kosmidou et al., 20Q7Naceur

and Kandil, 2009Wheelock and Wilson, 2000Recognizing that banks must improve their
liquidity management, the Basel Committee on Banking Regulation and Supervision
developed an international framework for liquidiégsessment in bankin@®IS, 20093

Among the several guidelines, the Basel 11l accords include the implementafioet stable
funding ratia® . This ratio is defined consistent w
industry with the increasing connect®mhetween banks and financial markets. It is the ratio

of the amount of stable sources of funding employed by an institution to the amount of assets
that cannot be monetized ptedged ascollateral in a secured borrowingt includesthe
information provided by accounting data on the liquidity profile of banks by including the
liquidity mismatch of both sides of bank balance sheets. Besidalspitonsiders the cash

value of assets and the availability of deposit antkatdunding to evaluate the liquidity of

bank assets and liabilities. Indeed, banks are likely to face too many losses from selling some
assets atoss to meet unexpected withdrawals from customers. In addition, banks might
pledge assets as collateral bigh discounts on the value of collateral of assets may prevent

them to meetinexpected withdrawals from customerbus, banks might be unable to repay
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such amount of debt, t he <cash netdtablefundifig as s e
ratioo icated that a bank might experience fewer difficulties to meet its current
commi t ments with its current Il nt enehsdble | | qui
fundingrati@@ t hat i ndicates to what extent as bank
from customers without borrowing money sell assets at los3he inverse of the Basel Il
net stable funding ratio is positively correlated with bank illiquidity that might increase bank
default probability.

The novelty of this study consists in catesing a liquidity ratio as defined in the
Basel Il accords in addition to the liquidity ratios traditionally used in the CAMELS
approach to explain bank default probabilityhe study gestiors whether introducing the
inverse of the Basel Il net stabfending ratio in addition to the liquidity ratios from the
CAMELS approach contributes to improve the praditbf bank financial distress.

To address this empirical issube dependent variablies a binary variable that takes
on a value of 1 at timeif the bank is bankrupt or qualsankrupt at time& + 1 and a value of
0 otherwisé’, following GonzalezHermosillo (1999) This study considers such approach
because most default events are identiégdoos. Furthermore, because the values of some
explanatory variables at timer 1 are likely to be affected by the crisis itself, all observations
at timet + 1 have been deleted from the paraid so on for banks in default or qudsfault
at timet + 1 to avoid feedback effects that are likely to disturb the relationship.

Following GonzalezHermosillo (1999)and Bongini et al. (2001a)a bankis defined
bankrupt or quadbankruptat timet + 1 if (1) the bank failed; (2) the bank was acquired by
ot her financi al institution on | ast resort,;
by the government; (4) the bank was recapitalized by either the central bank or an agency
specifically created to address the crigis) required a liquidity injection from the monetary
authorities or(6) was nationalized to prevent its default (because of itsbigoo-fail
positionf®. Table 2.3contains the nameature and date of default for each bank included in
the sampleof banksthat failed or was quasiankrupt during the 2002009 period. More

precisely, in Europe, 20 commercial banks of a total of 207 banks were bankrupt er quasi

47 A bank is considered to have defaulted at tinfat is bankrupt or quasbankrupt at time + 1. Indeed, the
study assumes that its fundamentals have been considerablyedbatagnet and public intervention has been
necessary at time+ 1.

48 In practice, the information to identify banks that failed or was ej@skrupt is provided by Bloomberg
archives on ownership, merger and acquisition history. Follo®omgini et al. (2001h)the specific terms, such
as bankrupt failed, closed recapitalized suspendedand majority purchasehave been used as keywords in
Bloomberg to identify banks that failed or were guamnkrupt since the beginnid the subprime crisis.
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bankrupt (12 in 2008 arglin 2009). In the United States, of 574 banks, 17 commercial banks
(10 in 2008 and 7 in 2009) are bankrupt or quasibankrupt.

Table 2.3. U.S. and European listed commercial banks in default or quasi default during
the subprime crisis (from mid 2007 to theend of 2009)

Bank name Country Type of default Date of default
A/S Ringjoebing Bank Denmark Acquired by Vestjysk Bank A/S 2008
Allied Irish Bank Ireland Acquired by Federal Republic of Ireland 2008
Anglo Irish Bank Ireland Acquired by Federal Republic of Ireland 2008
Banca Monte Dei Pashi Di Siena Italy Acquired by Italian Republic 2009
Banca Popolare Di Milano Italy Acquired by Italian Republic 2009
Bank of Ireland Ireland Acquired by Federal Republic of Ireland 2008
Bonusbanken Denmark Acquired by Vestjysk Bank A/S 2008
Dexia SA Belgium Acquired by Investor consortium and governements 2008
EBH Bank A/S Denmark Acquired by Bankaktieselskabet 2008
Fionia Bank Denmark Acquired by Nordea Bank 2009
Forstaedernes Bank A/S Denmark Acquired by Nykredit Realkredit A/S 2008
Fortis Belgium Acquired by Investor consortium and governements 2008
Glitnir Banki HF Iceland Acquired by The Republic of Iceland 2008
HBOS Plc United Kingdom |Acquired by Lloyds and then the Kingdom of Britain 2009
IKB Bank Germany Acquired by Lone Star funds 2009
Landsbanki Island Iceland Acquired by The Republic of Iceland 2008
Lloyds Plc United Kingdom |Acquired by the Kingdom of Britain 2009
RBS Plc United Kingdom |Acquired by the Kingdom of Britain 2009
Roskilde Bank Denmark Bankruptcy 2009
Sandvaer Sparebank Norway Acquired by SpareBank1 Buskerud - Vestf 2008
Cape Fear Bank Corp Bankruptcy - Chapter 11 North Carolina 2008
Capital Corp of the West Bankruptcy - Chapter 11 California Eastern district 2008
CIB Marine Bancshares Inc Bankruptcy - Chapter 11 West Virginia 2009
Commerce Bancorp Inc Acquired by Toronto Domingo Bank 2008
First State Financial Corp Acquired by Stearns Financial Services 2008
Frontier Financial Corp Acquired by SP Acquisition Holdings Company 2009
Harleysville National Corp Acquired by LFirst Niagara Financial Group 2009
National City Corp Acquired by PNC Financial Services Group 2008
Ohio Legacy Corp United States |Acquired by Excel Financial LLC 2009
Security Bank Corp Bankruptcy - Chapter 7 Georgia Middle district 2009
Silver State Bancorp Bankruptcy - Chapter 7 Nevada 2008
Team Financial Inc Bankruptcy - Chapter 11 Kansas 2009
UnionBanCal Corporation Inc Acquired by Mitsubishi UFJ Financial Group 2008
Vineyard National Bancorp Bankruptcy - Chapter 11 California Central district 2008
Wachovia Corp Acquired by Wells Fargo 2008
Washington Mutual Inc Acquired by JP Morgan 2008
WSB Financial Group Inc Bankruptcy 2009

Source: Bloomberdlhe information to identify banks that failed or was qulaankrupt is provided by Bloomberg archives
on ownership, merger and acquisition history. Followsaagini et al. (2001h)the speific terms, such abankrupt failed,
closed recapitalized suspende@nd majority purchasehave been used as keywords in Bloomberg to identify banks that
failed or were quagbankrupt since the beginning of the subprime crisis.
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Then, bank default probdity at timet is estimatedising a standard logit modélhe
binary dependent variabis regresse@n a set of explanatory variables that correspond to
time t if the bank is bankrupt or quasankrupt at time + 1 to identify the main factors that
hawe contributed to increase bank financial distress before its bankruptcy cbguoksiptcy.
From this perspective, the deterioration of bank fundamentals explains bank failure and not
bank financial distress explains the deterioration of bank fundametitats mitigating the

endogeneity issue.
2.3. Determinants of bank financial distress

According to the empirical issue and consistent with previous stutiesstudy
includesa set of indicators from the CAMELS approach that are likely to affect bankldefa
probability*®. In addition,the study considerhe inverse of the Basel Ill net stable funding
ratio. Anally, a set of other potentially explanatory variables traditionally used in the literature

is also included
2.3.1. CAMELS indicators

The ratio ¢ Tier 1 and 2 capital to total risk weighted ass&t2( RWAis considered
a proxyof bank capitalizationA bank could be more vulnerable when its capital is weaker
compared with the volume of its risky asseaifipbell 2007Martin, 1977 Oshinsky et al.,

2005. In this context, the bank security buffer could be too weak to absorb losses from bad
guality assetsA negative signis expectedfor the coefficient of thisvariable in the
determination of bank default probability.

The ratio of loan loss provisions to total loah&® TLO is considereda proxyto
assess the quality bank assets. A higher ratio implies a lower quality of assets as the bank
holds provisions sice it expects to face losses following defaults on its credit portfolio
(Arena, 2005Cihak and Poghosyan, 200®ole and White, 201 ajewski, D88 Gonzalez
Hermosillo, 1999 A positive signis expectedfor the coefficient of this variable in the
determination of bank default probability.

491 n the existing |iterature, there is no consensus
capturing sensitivity to market risk (i,éncluding exposure to interest rate risk, currency risk and equity risk).
Thus,this study does not includmn indicator of market risk. Howevyen this study, bank sensitivity to market

risk is to some extent measured by net stable funding ratio. This indicator considers the state of financial markets
to approximate the cash lua of assets that is likely to fall following a market collapse. In addition, this
indicator considers the liquidity afebtmarkets to assess the amount of available funding. Following a shock,
some fundings are likely to become more volatile. Consetyl¢iné bank faces the rigsk beingunable to meet
unexpected withdrawals from customers.
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Management efficiency is measured by the cost to income fsticcFCY) that
corresponds to the ratio of operating expenses to net income Gikak and Pogosyhan
(2009) Gajewski (1988) and Sinkey (1975) In this accounting measyr management
efficiency corresponds to the ability of managers to minimize costs. Consequently, the
deterioration in bank financial soundness with higher production cofiteelg to increase
bank fragility. A positive signis expectedfor the coefficien of this variable in the
determination of bank default probability.

The return on assets (i.e., the ratio of net income to total assets) is considered a proxy
of bank earninggROA) as inAltman (1977) Arena (2005)and Cole and White (2010)The
deterioration in profitability could increase bank default probability. Consequently, a negative
sign is expectedfor the coefficient of this variable in the determination of bankawléef
probability. Nevertheless, higher profitability might result from greater risk taking and capture
possi ble figamble for r eldgeta-fail @asition @fnlarge baeks.a v i or
Thus, a positive sigrcan also be expectefbr the coefficien of this variable in the
determination of bank default probability. The expected sign for the coefficient of this
variable is ambiguous.

Furthermore,this study includes ifferent measures of bank liquidity used in the
existing literature. Liquidity canédomeasured using liquid assets ratios. First, the liquid assets
(i.e., cash and reserves, government bonds and trading securities) to total assess r&fo (
is consideredan indicator of the maturity structure of the asset portfolio that can reflect
excessive maturity unbalancearéna, 2005 Cole and White, 2010 Higher value of this
ratio indicates higher bank liquidity. Second, the liquid assets to total customer deposits ratio
(LA_DEPOQO shows towvhat extent a bank is able to meet unexpected deposit withdrawals with
the liquid assets from its balance sheé&al@miris and Mason, 1991onzalezHermosillo,

1999. Higher valies of this ratio imply a higher ability of a bank to meet unexpected deposit
withdrawals with its own liquid assets. Third, the liquid assets to total customer deposits and
shortterm market funding ratioL&_DP_STMD shows the ability of a bank to repig
liabilities that can be claimed at short notice with its cushion of cash and with the assets that
can be readily monetizedCihak and Poghosyan, 2008aid and Saucier, 20D3Higher

values of thisatio mean that a bank is better able to repay its-$éort liabilities (following
unexpected deposit withdrawals or market funding-otil) with the liquid assets from its
balance sheetdA negative signis expectedfor the coefficients of these varial in the
determination of bank default probability. Fourth, liquidity can also be measured using loan

ratios.The total loans to total assets ratid®( TA is considere@n indicator of the illiquidity
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of the asset portfolio, as loans are generallyf@mm assets that cannot be readily monetized
(Wheelock and Wilson, 2000Nevertheless, loan portfolios are not completely illiquid; some
loans can be used as collateral for secured borrowings and sold on the secondary market.
Thus, higher values of this ratio indicate relatively higher bank illiquiditith, the idea
behind the total loans to total customer deposits rat DEPQ is that loans are illiquid,

and any deposit runoff would be funded through the sale of sesu@onzalezHermosillo,

1999 Hadley and Touhey, 20p.7Higher values of this ratio imply higher difficulties for a
bank to face unexpected deposit withdrawals as illiquid loansotebe readily monetized.
Sixth, the total loans to total customer deposits and $bont market funding ratio
(LO_DP_STMD shows to what extent a bank holds illiquid loans but must fund any deposit
runoff or market funding rolbff through the sale ofesurities GonzalezHermosillo, 1999
Higher values of this ratio imply greater difficulties for a bank to meet unexpected
withdrawals from customers at short notiéepositive signis expectedor the coeffcients of

these variables in the determination of bank default probability.

2.3.2. The inverse of the Basel Il net stable funding ratio

The inverse of the Basel Ill net stable funding ratio corresponds to the ratio of the
required amount of stable fundit@the availablemountof stable funding. As the regulation
on bank liquidity is not yet implemented, this ratio is an indicator of bank illiquidity as
defined in the Basel Il accords, but it does not establish a minimum acceptable amount of
stablefund ng based on the | iquidity characteri st
over a oneyear time horizon. The required amount of stable funding is the amount of a
particular asset that cannot be monetized through the sale or the use as dollateegiured
borrowing on an extended basis during a liquidity event lasting one year. The available stable
funding is the total amount of an institut
maturities of one year sotrabgreedatreaonmmaandur(i3)y a
term deposits with maturities of less than one year that would be expected to stay within the
institution. To calculate the inverse of the Basel Il net stable funding ratio, a specific required
stable funding factor iassigned to each particular type of asset, and a specific available stable
funding factor is assigned to each particular type of liabiigpendix Cbriefly summarizes
the composition of asset and liability categories afated stable funding factors as defined

in the Basel Ill accords.
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Appendix Dshows the breakdown of bank balance sR&assprovided by Bloomberg
and its weighting with respect to the Basel Ill framework to calculate trexse of the net
stable funding ratio. On the asset side, the type and maturity of essietsnedconsistent
with the definition ofBIS (2009a)to apply the corresponding weights. On the liability side,
only the maturity ofliabilities is consideredo apply the corresponding weights. Because the
data only provide the breakdown of deposits according to their maturity and not according to
the type of depositors, the intermediate weight0oaP® is consideredfor stable demand
deposits and saving deposits (including all deposits with a maturity of less than one year). In

this study the inverse of the net stable funding ratiN$FR is calculated as follows:

0 * (cash + interbank assets + short-term marketable assets)
+ 0.5 * (long-term marketable assets + customer acceptances)
+0.85 * consumer loans
Required amount of stable funding _ + 1 * (commercial loans + other loans + other assets + fixed asse
Available amount of stable funding~ 0.7 * (demand deposits + saving deposits)
+ 0 * (short-term market debt + other short-term liabilities)
+ 1 * (long-term liabilities + equity)

| NSFR =

A higher value of the inverse of the Basel Il net stable fundatip implies that the
required amount of stable funding deviates from the available amount of stable funding. In
this context, the bank might experience greater difficulties in meeting its current commitments
with its current internal liquidity. Consequén it might need to immediately obtain
unsecured funding or be recapitalized or rescued by national authdkitfassitive signis

expectedor the coefficient of this variable in the determination of bank default probability.
2.3.3. Other explanatoryaviables

This section introduces a set of other explanatory variables as control varfiiks.
sizeis taken into account in this stuthgcause of the tebig-to-fail position of large banks,

which could lead to moral hazard behavior and excessive xipksare. In addition, it

50 Bank liquidity is affected by erand offbalance sheets positions. This study considers the liquidity profile of
banks only from ofbalance sheet positions becawsdetailed breakdown of dffalance sheets is not available

in standard databases. The potential contingent calls on funding liquidity arising fremalasfEe sheet
commitments and obligations can generate lacks of liquidity and thus increase bardtilidcHowever, banks

can hold loan commitments from other financial institutions. These liquidity facilities are likely to negatively
affect bank liquidity creation and illiquidity. Consequently, the net effect ebaifince sheet positions on bank

illi quidity is not cleadcut.

51 The Basel Committee considers three weights (i.e., 0.5, 0.7 and 0.85) for demand and saving deposits (i.e., all
deposits with a maturity of less than one year) according to the type of depositors. Here, the intermediate weight
of 0.7 is considered. Igection 2.5robustness checks are performed by considering other weights.
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captures the impact of complexity in large organizations (i.e., governance conflicts,
origination of sophisticated products and complex transactions) that is likely to affect bank
stability. The natural logarithm of total assetS\N(_ TA is considered a proxy of bank size
positive signis expectedfor the coefficient of this variable in the determination of bank
default probability.

In addition,this study considerthe impact of bank business model through revenue
diversification an alternative measure of bank risk absorption capability that is likely to affect
bank default probabilitylepetit et al., 2008Stiroh, 2002. According to the financial theory,
lower diversification leads to increase bank default probabigntomero and Chung, 1992
Saunders and Walters, 1998 owever, other studies show that higher diversification leads to
increase bank default probabilitp€ Young and Roland, 200Demsetz and Strahan, 1997
Lepetit et al., 2008Stiroh andRumble, 2006 A normalized HerfindalhHirschman index of
concentration on interest versus noninterest incartél (INC)® is considered a proxy of
bank revenue diversificatio™Normalized HerfindalhHirschman index varies between 0 and
1. The closer thendex is to O, the higher is the diversification. Under the first véguasitive
sign is expectedfor the coefficient of this variable in the determination of bank default
probability. Under the second view, a negative ssgexpectedTherefore, the exgeted sign
for the coefficient of this variable is ambiguous.

In addition, the influence of goodwill consideredo explain bank default probability.
Goodwill mainly represents the underappreciated excess over book value that a bank paid
when acquiring mother bank. Although it can represent legitimate franchise value, it can
often represent simply the overpayment in an acquisitiois. éxpeced to have a positive
influence on bank default probabilitythe ratio of total intangible assets to total asset
(GDWL_TA is considered a proxy of goodwil positive signis expectedor the coefficient
of this variable in the determination of bank default probability.

Moreover, the existing empirical literature on individual bank failure emphasizes the
relevane of macroeconomic variables complementary to Hemkl indicators to explain

bank default probability Kestic et al., 203,0GonzalezHermosillo, 1999 Kaminsky and

52 Following Stiroh (2002) an Herfindall\Hirschman index is calculated to proxy the level afiantration of
bank revenue. Bank revenue is splitted into interest and noninterest income. The HéHimdeltman index
(HHI_I) is computed as follows:

HHI_| = (total interest income / total income)? + (total noninterest income / total income)?2
NormalisedHHI_INC is calculated as follows: HHI _| 1
HHI _INC = 2
_1
2
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Reinhart, 1996Shen, 2004Thomson, 1991Whalen, 1991 All macroeconomic dataere
extracted from Bloomberg. Many researchers consider economic dawatuimportant
factor in explaining bank default probability, because the quality of bank loans deteriorates
when the business cycle is in a downtrend. The annual growth rate of reaGQBIPP GW)
is considered a proxy of macroeconomic environment in ¢éteriehination of bank fragility
A negative signs expectedor the coefficient of this variable in the determination of bank
default probability. In addition, the impact of liquidity pressures on the interbank msrket
taken into accountecause liquidy shortages are likely to disturb the management of bank
liquidity and might lead to acute liquidity problen¥he spread of the ofreonth interbank
rate and the central bank policy ral8K1M_CB) is considered a proxy of the liquidity
pressures on thaterbank marketHigher values of the spread reflect higher pressures on the
interbank market that will make it more difficult for banks to access these sources of liquidity
and will therefore increase their default probabilify.positive signis expectedfor the
coefficient of this variable in the determination of bank default probability.

Last, the impact of supervisory reginseconsidered in this studizaeven and Levine
(2008)and Shehzad et al. (20108how that it can affect bank rigkking behavior Berger et
al., 201). In addition, because banking regulation is likely to vary across countries, this
variable can control for possible country etfedUsingShehzad et al. (201,0an index of
supervisory oversightQONTROL is computed r om t he Wor |l d Bankds 20
Supervisory DatabaseBérth et al., 2007°. Higher values of His index reflect stronger
regulatory oversight.Under strong supervisory oversight, banks a&gected to be
encouraged to bettecontrol their risk exposureA negative signis expectedfor the
coefficient of this variable in the determination of bantadi probability.

53 The proxy of supervisory regim€0ONTROL is a combinaiason dfvo indicators. The first indicator refers

to supervisory agency control and is the total number of affirmative answers tdidiaénigp questions: (1) Is the

minimum capital adequacy requirement greater than 8%? (2) Can the supervisory authority ask banks to increase
minimum required capital in the face of higher credit risk? (3) Can the supervisory authority ask banks to
increaseminimum required capital in the face of higher market risk? (4) Can the supervisory authority ask banks

to increase minimum required capital in the face of higher operational risk? (5) Is an external audit compulsory
obligation for banks? (6) Can the sugsory authority force a bank to change its internal organization structure?

(7) Can the supervisory authority legally declare that a bank is insolvent? (8) Can the supervisory authority
intervene and suspend some or all ownership rights of a problem @nk?an the supervisory authority
supersede shareholders rights? (10) Can the supervisory authority remove and replace managers? (11) Can the
supervisory authority remove and replace directors? The second indicator of the supervisory regime measures
depo# insurance agency control and is the total number of affirmative answers to the following questions: (1)
Can the deposit insurance agency legally declare that a bank is insolvent? (2) Can the deposit insurance agency
intervene and suspend some or all evghip rights of a problem bank? (3) Can the deposit insurance agency
remove and replace managers? (4) Can the deposit insurance agency remove and replace directors? (5) Can the
deposit insurance agency supersede shareholders rights? For each cdabatsgrnnple, the possible changes in

the answers to these questions over the&sPPT08 period were considered. Thus, for a given country, the value

of the index might vary over time.
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Table 2.4shows descriptive statistics of the explanatory varia@lable 2.5provides
summary descriptive statistics of the main determinants of bank financial distresS fand.
European commercial banks in default or quefiault versus nonfailed bariksMean tests
show that banks in default or quafault have significantly lower average total risk
weighted capital ratigT12_RWAand averageeturn on asset®RQA but significantly higher
average cost to income rafid_EFCY) and average ratio of loan loss provisions to total loans
(LLP_TLO than nonfailed banks. Regarding liquidity indicators, banks in default or-quasi
default have significantly lower ratios of liquassets to total customer depogitd DEPO
but significantly higher ratios of total loans to total customer depfisiiss DEPQ and total
loans to total customer deposits and stemin market funding(LO_DP_STMD than
nonfailed banks. Finally, banks irefdult or quasdefault have significantly higher average

inverse net stable funding ratib NSFR than nonfailed banks.

54 This study considerthe year just before theank default or quaglefaut to indicate whichindicators are
significant to explain bank default. To compute statistics for banks in default ordgfasit, only the figures
corresponding to the year just before their defardt kept in the studfe.g.,2007 if the bank has defied in
2008 2008 if the bank has defaulted in 2008)d the figures corresponding to the year of the default and to the
years aftethave been deleted from the analydiken, over this period.¢., e.g.,including the years 2007 and
2008),the analys compareshese figures to tise of banks thatid not defaulfrom 2005 to 2009.
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Table 2.4. Descriptive statistics of explanatory variables, for U.S. and European listed
commercial banks, on averag, from 2005 to 2008

Variables Mean Median Max Min Std Dev Obs
T12 RWA 13.1 12.5 34.0 4.5 3.1 2878
LLP_TLO 0.5 0.3 7.2 -1.2 0.8 2939
M_EFCY 65.2 62.9 312.7 2.4 20.5 3030
ROA 0.7 0.9 6.9 -15.1 1.2 3028
LA TA 22.6 20.5 93.8 0.4 12.6 3014
LA DEPO 39.6 28.9 850.8 0.8 51.0 3014
LA _DP_STMD 30.6 26.0 328.2 0.8 23.0 3014
LO_TA 68.4 70.7 95.1 3.7 14.1 3014
LO_DEPO 108.7 95.7 1045.0 7.4 59.9 3014
LO_DP_STMD 90.4 87.9 514.6 3.9 29.5 3014
I_NSFR 93.1 92.8 477.2 17.8 19.6 3014
LN_TA 7.8 7.2 15.1 3.2 2.1 3018
HHI_INC 0.3 0.3 1.0 0.0 0.2 2992
GDWL_TA 0.8 0.0 14.7 0.0 1.5 3018
GDP_GWT 2.0 2.3 7.5 -3.5 1.3 3124
IBK1IM_CB 0.2 0.2 2.6 -0.3 0.2 3124
CONTROL 10.5 11.0 12.0 4.0 1.3 3124

Source: Bloomberg 2002 008 ), Worl d Bankdés 2007 Regulation and Supervi
percentage, excepN_TA, HHI_INCandCONTROL T12_RWA(Tier 1 capital + Tier 2 capital) / total risk weightedetss
LLP_TLO:loan lossprovisions / total loansvl_EFCY:total operating expenses / net incofRQA: net income / total assets;
LA_TA: (cash and near items + interbank assets + government and otheteshottading securities) / total assets;
LA_DEPO:(cash and near items + interbank assets + government and otheieshatriading securities) / total deposits;
LA_DP_STMD:(cash and near items + interbank assets + government and otheteshottading securities) / (total
deposits + shoiterm market dbs); LO_TA: total loans / total assetd;O DEPO: total loans / total deposits;
LO_DP_STMD:total loans / (total deposits + shéerm market dels); |_NSFR:required amount of stable funding /
available amount of stable fundingN_TA: natural logarithnof total assetsHHI_INC: normalized HerfindalhHirschman
index for concentration of bank interest versus noninterest incGM¥/L_TA:intangible assets / total asseB)P_GWT:
annual growth rate of real GDIBK1M_CB: spread of onenonth interbank ratena central bank policy rat€ONTROL
index of supervisory regime.
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Table 2.5. Average comparisons of the main determinants of bank financial distress, for
U.S. and European listed commercial banks over the 200Z008 period

Mean Standard deviation
Banks in Non failed Banks in Non failed | Mean test
default or default or .
. banks . banks statistic
quasi default quasi default
T12_RWA 11.2 12.9 2.1 2.9 -3.49 ***
LLP_TLO 1.4 0.7 1.7 0.9 4.27 ***
M_EFCY 73.1 67.5 32.1 20.4 1.61~
ROA -0.7 0.4 2.9 1.3 -4.76 ***
LA TA 19.6 215 7.8 12.5 -0.92
LA_DEPO 37.5 55.3 63.6 49.4 -2.14 **
LA DP_STMD 29.3 33.8 23.1 24.0 -1.12
LO_TA 69.4 68.5 12.3 13.9 0.39
LO_DEPO 168.2 109.0 146.8 52.6 6.25 ***
LO_DP_STMD 113.8 91.3 67.1 26.0 4.87 ***
I_NSFR 127.9 93.9 61.9 17.5 10.35 ***

This stuly considers the year just before the bank default or -gigdault to indicate which indicators are significant to
explain bank default. To compute statistics for banks in default or-detailt, only the figures corresponding to the year

just before tkir default are kept in the study (e.g., 2007 if the bank has defaulted in 2008, 2008 if the bank has defaulted in
2009), and the figures corresponding to the year of the default and to the years after have been deleted from the analysis.
Then, over this griod (i.e., e.g., including the years 2007 and 2008), the analysis compares these figures to those of banks
that did not default from 2005 to 2009.

All variables are expressed in percentdafE2_ RWA(Tier 1 capital + Tier 2 capital) / total risk weigttassetst.LP_TLO:

loan loss provisions total loans M_EFCY:total operating expenses / net incorR&A: net income / total assetsA_ TA:

(cash and near items + interbank assets + government and othéeshdrading securities) / total asséts; DEPO: (cash

and near items + interbank assets + government and othestesinorirading securities) / total depositsd_DP_STMD:

(cash and near items + interbank assets + government and otheleshariading securities) / (total deposits + sherin

market debs); LO_TA:total loans / total assets® DEPO:total loans / total depositsO_DP_STMD:total loans / (total

deposits + shoiterm market del}; |_NSFR:required amount of stable funding / available amount of stable funding. T
statistics test fonull hypothesis of identical means; *, ** and *** indicate statistical significance at the 10%, 5% and 1%
levels, respectively, for bilateral test.

According to the empirical issue and considering the indicators of bank financial

distress as discusserkpiously, bank default probability is defined by the following equation:

a+B.Ci +BA  +B M +BE +BLi,

Prob (Y =1)=® (2)

K
+Bpl _NSFR +ZBkcvki,t + gy
k=1

where @ is the logistic cumulative distribution and subscripasidt denote bank and period,
respectivelyY is a binary variable that takes on a value of 1 at tithéhe bank is bankrupt
or quasibankrupt at time + 1 and a value of O otherwis€, A, M andE are proxies of bank
capital adequacy, quality of assets, management efficiency and earningstivelgpdc
corresponds to a liquidity ratio from the CAMELS approaciNSFR corresponds to the
inverse of the Basel Il net stable funding ratio. WhileltHeéSFRvariableis correlated with
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the liquidity ratios from the CAMELS approath coefficients of orrelation are relatively
weak, suggesting that theNSFRvariable includes additional information compared with the
liquidity ratios from the CAMELS approacfio deal with such potential colinearity issues,
regressionsre runby introducing each liquitl indicator individually®. CVi is thek™ control
variable.Equation (1)is estimatedver the 20062008 period jointly for U.S. and European
banks because they were affected by the subprime®€risiee coefficients are estimated by
the maximum likelihod using Hubé&rWhite robust covariance method. To deal with
colinearity issues, some of the variables were orthagonalised before introducing them in the
regressions (se€able 2.A.1in Appendix 2.A)*%. The quality of the model specification is
assessed by McFaddensRuare and the likelihood ratio test (i.e.,test for the joint
significance of regressors by comparing the likelihood of the model with that of a model with
only an intercept). In ddition, another likelihood ratio tess performedto testfor the
contribution of the inverse of the Basel Ill net stable funding ratio to the predictive value of
models relying on liquidity ratios from the CAMELS approach (isetest for the joint
significance of regressors by comparing the likelihood of the model with that of a model
without| NSFRas explanatory variable). Furthermore, to assess the classification accuracy of
the model, the ksample classificationare reportedy considering the e&nt of type 1 and

type 2 classification errots Because it might be also interesting to considéether
regulators could use the model as a forecasting tool for identifying future bank faolutres
of-sample testare alsgerformed More precisely, th modelis estimatedn the period 2005

to 2007 and oubf-sample classificationare performedon the year 2008The purposeis to
predict bank financial distress occurring in 2008. For both th&aimple and the owf-
sample classificationghe cutoffvalue corresponds tine proportion ofY equal to 1 in the

whole sample.

55 Table 2.A.1in Appendix 2.Ashows the correlation coefficients among the explanatory varidbNSFRis

correlated at least0.15 and at mos$t0.58 with the liquidity ratios from the CAMELS approach.

56 To check the robustness of the results, equation (1) is estimated by orthogonalisidSRRvariable with

each liquidity ratio from the CAMELS approach.rForther details, segection 2.5

57 To check the robustness of the results, equation (1) is estimated separately for U.S. and European banks. The
main conclusions are consistent with those obtained by considering allibahlkssample. For further details,
seesection 2.5

58In all regressiond,LP_TLOis orthagonalised witROAandM_EFCYwith ROA

59 A type 1 error corresponds to misclassifying a failed bank as a survivor, and a type @gesponds to
misclassifying a surviving bank as a failure.
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2.4. Results
2.4.1. Logit regression results

In this chapter, the purpose is to test for the contribution of a liquidity ratio as defined
in the Basel Ill accords in addition toetHiquidity ratios from the CAMELS approach to
improve the prediction of bank default probability. The regression results are ghdable
2.6 and Table 2.7 In the CAMELS approach, bank liquigiis measured by several ratios
which are correlated with the inverse of the Basel Ill net stable funding ratio. To consider the
potential impact bsuch colinearity, a standarddit model is estimated by introducing each
liquidity indicator individually(i.e., each liquidity ratio from the CAMELS approach or the
inverse of the Basel Ill net stable funding ratio, $able 2.6 equations (1.&)1.g9)). Then,
equation (1)s estimatedy introducing each liquidity ratio from ¢hCAMELS approach and
the inverse of the Basel Il net stable funding ratio {&&ae 2.7 equations (1/a1 (1.f)).
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Table 2.6. Liquidity and bank financial distress: Logit regression results introducing
each liquidity ratio individually

l.a 1.b l.c 1.d l.e 1.f 1.9
-5.34
LA TA (3.04)
-0.41
LA_DEPO 0.77)
-2.08 *
LA DP_STMD (-1.68)
4.00 **
LO_TA (2.73)
0.30 ***
LO_DEPO (2.95)
0.57 **
LO_DP_STMD (2.28)
435 *k%k
I_NSFR (6.42)
T12 RWA -18.99 ** -20.68 *** -19.40 *** -17.77 ** -22.19 *** -20.55 *** -23.17 ***
- (-2.32) (-2.68) (-2.55) (-2.25) (-3.15) (-2.65) (-2.40)
LLP TLO 43.85 *** 41.44 ** 43.18 *** 43.87 *** 48.00 *** 43.32 *** 54.69 ***
- (2.93) (2.82) (2.97) (2.96) (3.48) (2.96) (3.65)
M EECY 1.38 ** 0.97 1.49 ** 1.46 ** 0.80 0.75 1.54*
- (2.16) (1.35) (1.92) (2.29) (1.36) (1.35) (1.82)
ROA -48.72 *** -47.89 *** -50.58 *** -50.87 *** -46.50 *** -46.91 *** -47.14 ***
(-5.31) (-5.29) (-5.57) (-5.49) (-5.18) (-5.12) (-4.63)
0.44 *** 0.36 *** 0.44 *** 0.44 *** 0.27 *** 0.28 *** 0.38 ***
LN_TA (3.17) (2.35) (2.89) (3.30) (2.73) (2.78) (3.14)
HHI INC 0.58 0.70 0.74 0.75 0.59 0.41 1.70*
- (0.60) (0.68) (0.76) (0.76) (0.69) (0.43) (1.61)
-12.29 -10.75 -13.20 -6.63 -3.63 -5.11 -3.82
GDWL_TA (-0.99) (-0.76) (-0.93) (-0.51) (-0.29) (-0.39) (-0.36)
11.67 9.64 13.19 10.16 12.67 6.94 31.89
GDP_GWT (0.66) (0.52) (0.73) (0.57) (0.68) (0.38) (1.40)
IBKIM CB 192.29 *** 203.62 *** 219.24 ¥ 186.88 *** 176.67 *** 168.53 *** 216.50 ***
- (4.87) (5.30) (5.21) (4.82) (4.58) (3.83) (5.53)
-0.09 -0.12 -0.10 -0.15 -0.11 -0.13 0.06
CONTROL (-0.81) (-1.08) (-0.96) (-1.41) (-0.97) (-1.16) (0.44)
c -4.55 ** -4.26 * -4.91 ** -8.00 *** -3.98 * -4.07 * -11.54 ***
(-1.93) (-1.80) (-2.02) (-2.59) (-1.82) (-1.88) (-3.82)
Mc Fadden R2 0.24 0.22 0.22 0.23 0.22 0.22 0.31
LR Stat and % level to reject: 92.47 *+* 84.50 *** 87.96 *** 89.12 *** 87.00 *** 86.55 *** 123.21 ***
HO:b;=0"b;l a (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Total Obs. 2763 2763 2763 2763 2763 2763 2763
Total Obs. with Y =1 37 37 37 37 37 37 37
In sample classification
Overall correct 95.27 95.19 95.27 94.79 95.34 95.38 96.29
classification (%)
Y =1 correct (%) 54.05 54.05 54.05 51.35 51.35 59.46 62.16
Y =0 correct (%) 94.72 94.64 94.72 94.21 94.75 94.90 95.84

This table shows the result of estimating equation (1) using a standard logit model for an unbalanced panel of U.S. and
European publicly traded commercial banks over the 2ZB0@ period. The dependent variable isiraty variable that
takes on a value of 1 at tiné the bank is bankrupt or qualsankrupt at time + 1 and a value of O otherwise. S€able 2.4

for the definition of the explanatory variables. Equation (1) is estimayedhtboducing each liquidity ratio from the
CAMELS approach individually (equations (1.6).g)). To deal with colinearity issues in all the regressiahs} TLOis
orthogonalised witiROAandM_EFCYwith ROA.The quality of the model is assessed withMe-adden Rsquare and the
likelihood ratio test (i.e.L.R1, to test the joint significance of regressors by comparing the likelihood of the model with that
of a model with only an intercept). In addition, another likelihood ratio tgstrfermed(LR2) to test the joint significance of
regressors by comparing the likelihood of the model with that of a model withd8FRas explanatory variable. To assess
the classification accuracy of the modelsample classifications are reported. The cutoff vaduke proportion off equal

to 1 in the whole sample (4.7%). *, ** and *** indicate statistical significance at the 10%, 5% and 1% levels, respectively.
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Table 2.7. Liquidity and bank financial distress: Logit regression results introducing
each liquidity ratio from the CAMELS approach and the inverse of the Basel Ill net
stable funding ratio

1. a 1.p 1.¢ 1.d' 1. ¢ 1.f
231
LA TA (0.98)
-0.89
LA_DEPO (151)
-0.01
LA_DP_STMD (0.01)
2.36
LO TA (226)
0.07
LO_DEPO (0.25)
0.74 %
LO_DP_STMD (2.03)
| NSER 4.05 = 4.30 % 4.34 = 4.20 = 4.43 = 4.42 =
— (5.53) (6.40) (6.23) (6.15) (5.26) (6.55)
22.82 %% 2284 *x 2316 ** 21.24 % 23,32 wx -22.56 **
T12_RWA (-2.36) (-2.40) (-2.39) (-2.26) (-2.41) (-2.31)
LLP TLO 54.93 *** 53.34 ** 54.69 *** 55.74 %+ 54.03 *** 55.46 ***
- (3.70) (3.62) (3.65) (3.68) (3.44) (3.68)
*% *% * *% * *%
M EFCY 1.75 1.95 1.54 1.95 1.56 1.49
— (1.93) (2.10) (1.67) (2.23) (1.82) (2.18)
ROA 4770 7% 48.82 %% 4715 %% 50.38 % 46.91 F*  .47.25 w
(-4.65) (-4.84) (-4.61) (-4.82) (-4.52) (-4.65)
LN TA 0.44 ** 0.49 ** 0.38 *** 0.48 ** 0.39 ** 0.39 %
- (2.70) (2.92) (2.34) (2.85) (3.15) (2.95)
HHI NG 1.63 1.76 * 1.70 * 1.83* 1.66 1.69 *
- (1.54) (1.60) (1.62) (1.68) (1.59) (1.62)
6.27 -9.04 -3.83 3.72 452 -1.27
GDWL_TA (-0.59) (-0.76) (-0.34) (-0.35) (-0.41) (-0.12)
31.56 31.90 31.90 32.49 31.68 28.92
GDP_GWT (1.45) (1.48) (1.40) (1.49) (1.38) (1.31)
IBKIM CB 213.15 *+ 22522 %+  216.55 %+  210.15 ***  220.94 ***  178.63 ***
— (5.45) (5.51) (5.24) (5.38) (4.97) (3.96)
0.06 0.06 0.06 0.03 0.06 0.06
CONTROL (0.47) (0.51) (0.44) (0.26) (0.44) (0.45)
c 11,31 %% 1218 %% _11.54 %% 13,93 %% 1152 ®% 1D 36 *
(-3.74) (-3.77) (-3.76) (-3.58) (-3.82) (-4.04)
Mc Fadden R? 0.32 0.32 0.31 0.32 0.31 0.33
LR1 Stat and % level to reject: 124.33 **  126.04 ** 12321 ** 12482 ** 12330 **  128.28 **
HO:b,=0"bi a (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
LR2 Stat and % level to reject:  31.87 *** 41.54 % 35.25 35.70 *** 36.29 * 41.73 =
HO: bg =0 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Total Obs. 2763 2763 2763 2763 2763 2763
Total Obs. with Y =1 37 37 37 37 37 37
In sample classification
Overall correct 95.73 95.62 95.80 95.73 95.91 95.73
classification (%)
Y = 1 correct (%) 64.86 64.86 62.16 64.86 64.86 62.16
Y = 0 correct (%) 96.15 96.04 96.26 96.15 96.33 96.18

This table shows the result of estimating equation (1) using a standard logit model for an unbalanced panel of U.S. and
European publicly traded commercial banks oWer 20052008 period. The dependent variable is a binary variable that
takes on a value of 1 at tiné the bank is bankrupt or qualsankrupt at time + 1 and a value of O otherwise. S€able 2.4

for the definition of tle explanatory variables. Equation (1) is estimated by introducing each liquidity ratio from the
CAMELS approach individually with the inverse of the net stable funding ratio (equations (I1fg). To deal with
colinearity issues in all the regressiohkP_TLOis orthogonalised witiROAandM_EFCY with ROA.The quality of the
model is assessed with the McFaddesgrare and the likelihood ratio test (i.eR1, to test the joint significance of
regressors by comparing the likelihood of the model witit tif a model with only an intercept). In addition, another
likelihood ratio test igperformed(LR2) to test the joint significance of regressors by comparing the likelihood of the model
with that of a model withoult NSFRas explanatory variable. To asseke classification accuracy of the modelsample
classifications are reported. The cutoff valsehe proportion ofY equal to 1 in the whole sample (4.7%). *, ** and ***
indicate statistical significance at the 10%, 5% and 1% levels, respectively.
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In the baseline of the estimations, most of the liquidity ratios from the CAMELS
approach and the inverse of the Basel Ill net stable funding ratio are significant, their related
coefficients having the expected signs (§able2.6). Consistent witlCole and White (2010)
which consider US commercial banks during the subprime crisis (i.e., over th2Q097
period) and witPArena (2005focusing on commercial banks in EasiagABom 1995 to 199,
higher liquid asset ratiosre associated with a lower default probabilftye., the coefficients
of LA_TA and LA_DP_STMD are significantly negative)In addition, consistent with
GonzalezHermosillo (1999)considering Southwest US commercial banks over the -1985
1992 period, higher loan ratios are associated with a higher default probétslitythe
coefficients ofLO_TA, LO_DEPQGand LO_DP_STMDare significantly positive)Besides,
the estimation with only the inverse of the Basel Il net stable funding ratNdSFR has a
31% Mc Fadden Rquare compared with the Mc Faddesdriare of the other models (e.qg.
including only a liquidity ratio from the CAMELS approach) varying between a2#24%.
These results emphasize the relevance of considering liquidity to explain bank default
probability. Thefindings suggest that liquidity pressures on banks are significantly damaging
and tend to make them significantly more fragile following angexous and unexpected
shock. These results confirm the need of monitoring liquidity to strengthen bank stability. In
addition, the model with only the inverse of the Basel Il net stable funding ratio as liquidity
ratio has the highest predictive value.isThighlights the relevance of the liquidity indicator
as defined in the Basel Il accords to predict bank financial distress.

Considering each liquidity ratio from the CAMELS approach and the inverse of the
Basel Il net stable funding ratio, only the fament of the ratio of total loans to total
deposits and shoeterm market debtsLO_DP_STMD is significantly positive (sedable
2.7). In contrast, the coefficient of the inverse of the Basel Il net stable funding ratio
(I_NSFR is significantly positive. In addition, from likelihood ratio test (Sedble 2.7 LR2),
the results show thdhe introduction of the inverse of the Basel Ill net stable funding ratio
significantly adds predictive va¢ to models relying on liquidity ratios from the CAMELS
approach. These findings highlight the relevance of the liquidity indicator as defined in the
Basel Ill accords to predict bank financial distress. These findings also imply that the liquidity
ratio as defined in the Basel Il accords captures a large part of the information provided by
the liquidity ratios traditionally used in the CAMELS approach. Thus, the results confirm the
need to improve the definition of bank liquidity, because the inverseddasel Il net stable
finding ratio performs well in explaining bank financial distress. Considering only the

traditional liquidity ratios from the CAMELS approach ignores additional information
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provided by the liquidity ratio as defined in the Baseldtcords. Given the increasing
connectios between banks and financial markets, these results emphasize that it is essential
to consider a liquidity ratio that includes the information on the cash value of assets and on
the availability of market fundingn addition to liquidity ratios computed from accounting

data.

Regarding the additional determinants of bank default probability, the coefficient of
the total risk weighted capital ratid 12_RWA is significantly negative. This result suggests
that, cosistent with the economic theory, bank default probability is negatively related to the
level of capitalization at risk. This finding indicates that the deterioration of bank
capitalization relative to the risk profile of assets could be one of the raeesaf the
subprime crisis. It confirms the need to define a stronger capital base and to improve risk
valuation models to reinforce bank ability to effectively absorb losses during®%risis
addition, the coefficient of the ratio of loan loss provisido total loansL(LP_TLO is
significantly positive. Consequently, bank default probability is inversely related to the
guality of bank assets. Assuming that higher loan loss provisions indicate higher credit risk,
this result implies that the deterio@ti of the quality of the loan portfolio significantly
increases bank default probability. Furthermore, the coefficient of theccwmstome ratio
(M_EFCY) is significantly positive. Consequently, bank default probability is inversely
related to the effigincy of bank managers. This finding suggests that lower operating costs
and better management efficiency indicate a better likelihood of preventing bank financial
distress. Furthermore, the coefficient of the return on asR@#)(is significantly negatie.

Thus, bank default probability is negatively related to the level of bank profitability. This
finding suggests that banks with good earning profiles are less likely to experience financial
distress.

Moreover, the coefficient of the proxy of bank sit&( TA is significantly positive.
Consequently, bank default probability is positively related to the size of the bank. This result
confirms the necessity of considering bank size to mitigate moral hazard behavior of large
banks, which benefit from their aebig-to-fail position to take excessive risk exposures. In
addition, the coefficient of the spread of the -omenth interbank rate and the central bank
policy rate (BK1M_CB) is significantly positive. Consequently, bank default probability is
inversely elated to the liquidity pressures on the interbank market. The positive sign for the

60 For further details about the improvement of the definition of bank capital and of the risk valuation models,
seeBIS (2009b)andU.S. Department of the Treasury (2009)
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coefficient of this variable indicates that higher liquidity pressures on the interbank market
tend to increase bank default probability. This finding highlights the iapoe of
considering the state of the interbank market in the analysis of individual bank failure.
Furthermore, perhaps surprisingly, the proxy of revenue diversificatibti_ (NC) is not
significant in the baseline of the estimations. In addition, theargrowth rate of real GDP
(GDP_GWT7 and the index of supervisory reginf@NTROL are not significant. The low
predictive power of these two macroeconomic variables illustrates to some extent the high
degree of economic integration within U.S. and Euaopeountries and the fact that many of

the banks have operations in more than one country. Thus, this is likely to limit the ability of

countrylevel macroeconomic variables to explain individual bank financial distress.
2.4.2. Insample and oubf-samplepredictions accuracy

The classification accuracy of the model assessedy considering irsample
classifications. Such classifications are reported at the bottofralde 2.7 Note that the
percentage of correct classifiaais is higher than 95%, regardless of the liquidity ratio
considered from the CAMELS approach (equations’)jX&f)). More precisely, the
percentage of correct predictions of bank financial distress is higher than 62%, and the
percentage of correct prietions of non failed banks is higher than 96%. Thus, the model
misclassifies 38% of nonfailed banks as in financial distress (type 1 error). In addition, it
misclassifies 4% of banks in financial distress as survivors (type 2 error).

The predictive poweof the modelis assessely performingout-of-sample tests. As
discussed previously, the model is estimated over thei2003 period, andhe out-of-
sample classificationsre performedon 2008.Table 2.8shows the regressiorsults.
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Table 2.8. Liquidity and bank financial distress: Outof-sample prediction accuracy

1. a 1.b' 1.¢ 1.d 1. ¢ 1. f
.44
LA_TA (0.87)
-1.51
LA _DEPO (1.42)
177
LA_DP_STMD (0.82)
3.18*
LO_TA (1.74)
-1.10
LO_DEPO (1.36)
0.11
LO_DP_STMD (0.20)
| NSER 4.53 4,85~ 4,57 o 4.60 6.20 ** 4.80 **
- (5.00) (5.38) (4.95) (5.00) (4.11) (5.18)
-22.98 -21.28 -21.85 -22.17 -22.79 -24.00
T12_RWA (-1.53) (-1.46) (-1.48) (-1.49) (-1.40) (-1.55)
LLP TLO 53.59 * 43.40 51.00 * 55.09 * 24.74 53.72 *
- (1.70) (1.30) (1.68) (1.74) (0.56) (1.67)
2.08 2.19 2.10 2.39 0.71 1.70
M_EFCY (0.98) (1.11) (1.02) (1.30) (0.29) (0.80)
ROA -35.02 -38.41 -38.52 -38.63 -43.41 -35.14
(-1.27) (-1.43) (-1.45) (-1.50) (-1.59) (-1.28)
N TA 0.45 ** 0.55 ** 0.48 ** 0.51 *** 0.39 *** 0.38 **
- (2.10) (2.45) (2.08) (2.47) (2.37) (2.35)
HHI ING 2.17 2.30 2.16 2.44 % 1.34 2.19
- (1.47) (1.48) (1.47) (1.62) (0.88) (1.53)
-12.85 -18.94 -14.01 -10.34 -19.72 -9.65
GDWL_TA (-1.03) (-1.19) (-0.91) (-0.75) (-1.15) (-0.69)
64.89 * 61.86 68.61 * 63.60 * 77.04 * 67.50 *
GDP_GWT (1.70) (1.52) (1.69) (1.70) (1.79) (1.78)
IBKIM CB 234,54 ** 259.04 ** 261.29 231.60 316.93 =+ 232.67 =+
— (3.76) (4.05) (3.65) (3.78) (2.77) (3.25)
0.18 0.17 0.18 0.14 0.24 0.17
CONTROL (1.01) (0.98) (0.99) (0.81) (1.26) (0.99)
c -14.12 o -15.33 *** -14.69 ** -17.25 * -15.37 =+ -14.36 **
(-3.11) (-3.14) (-3.08) (-3.20) (-3.01) (-3.13)
Mc Fadden Re 0.26 0.27 0.26 0.26 0.28 0.26
LR1 Stat and % level to reject:  64.01 *** 66.75 ** 64.62 ** 65.07 *** 67.65 63.38
HO:b;=0"bi a (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
LR2 Stat and % level to reject: ~ 20.41 25.27 ** 20.74 % 22.95 *x* 32.15 ** 27.68 **
HO: bg =0 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Total Obs. 2159 2159 2159 2159 2159 2159
Total Obs. with Y = 1 22 22 22 22 22 22
Out-off sample classification
Overall correct 95.53 95.53 95.53 95.70 95.70 95.70
classification (%)
Y =1 correct (%) 53.33 53.33 46.67 53.33 46.67 53.33
Y = 0 correct (%) 97.10 97.10 97.27 97.27 97.44 97.27

This table shows the result of estimating equation (1) using a standard logit model for an unbalanced panel of U.S. and
European publicly traded commneéal banks over the 2008007 period. The dependent variable is a binary variable that
takes on a value of 1 at tiné the bank is bankrupt or qualsankrupt at time + 1 and a value of O otherwise. S€able 2.4

for the definition of the explanatory variables. Equation (1) is estimated by introducing each liquidity ratio from the
CAMELS approach individually with the inverse of the net stable funding ratio (equations (I1fg). To deal with
colinearity issues in athe regressiond,LP_TLOis orthogonalised wittiROAandM_EFCY with ROA.The quality of the
model is assessed with the McFaddessgRare and the likelihood ratio test (i.eR1, to test the joint significance of
regressors by comparing the likelihood b&tmodel with that of a model with only an intercept). In addition, another
likelihood ratio test igperformed(LR2) to test the joint significance of regressors by comparing the likelihood of the model
with that of a model without NSFRas explanatory vable. To assess the predictive power of the modetpbsample
classifications on the year 2008 are reported. The cutoff \&@the proportion ofY equal to 1 in the whole sample (4.7%). *,

** and *** indicate statistical significance at the 10%, %#td 1% levels, respectively.
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From outof-sample testdhe results showhat the percentage of correct classifications
is higher than 95%, regardless of the liquidity ratio considered from the CAMELS approach.
In addition, the percentage of correct pradies of bank financial distress is higher than 46%,
and the percentage of correct predictions of non failed bank is higher than 97%.
Consequently, the model misclassifies 52% of nonfailed banks as in financial distress and 3%
of banks in financial distresss survivors. Moreover, the main conclusions obtained on the
restricted sample (i.e., excluding the year 2008) are consistent with those obtained on the
whole sample. In all cases, the coefficient diISFRis significantly positive. The likelihood
ratio test for the contribution of the NSFRvariable to the predictive value of models relying
on liquidity ratios from the CAMELS approach confirms that the introduction of a liquidity
ratio as defined in the Basel Il accords significantly adds predictive va models that rely

on liquidity ratios from the CAMELS approach.
2.5. Robustness checks

Several robustness checkgere performed The regression results are shown in
Appendix 2.B

To check the robustness thie results considering the colinearity ¢f NSFRwith the
liquidity ratios from the CAMELS approach (NSFRis correlated at lea$0.15 and at most
10.58 with the liquidity ratios from the CAMELS approach), equation (1) is estimated by
orthogonalising thé NSFRvariable with each liquidity ratio from the CAMELS approach in
all regressions (se€able 2.B.}. The results show that most of the liquidity ratios from the
CAMELS approach and the inverse of the Basel Ill net stable furrding are significant,
their related coefficients having the expected signs. These results suggest that the liquidity
ratio as defined in the Basel Ill accords captures a large part of the information provided by
the liquidity ratios traditionally used ithe CAMELS approach. Regarding the additional
determinants of bank default probability, results are consistent with those previously obtained.

To determine theobustness otfhe resultsfor thel NSFRvariable theweight of 0.7
for demand and saving dejitsss changedAlternately hree other weightare consideretb
determine whether the results can be affected by the extent of deposits considered stable. The
first weight is 0.5 [ NSFR_DO% the minimum weight set by the Basel Committee on
Banking Reglation and Supervision for stable demand and saving deposits. The second one
is 0.85 ( NSFR_DO08% the maximum weight set by the Basel Committee on Banking
Regulation and Supervision for stable demand and saving deposits. The third one is 1 in the
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extremecase considering all demand and saving deposits stabNSKR_DJ. Explicit
deposit insuranceystemsand implicit government guarantee of deposits mitigate the risk of
run on deposits and strengthen their stabilEguation (1)is estimatedby introdudng
individually the three specifications of the inverse of the Basel Il net stable funding ratio with
each liquidity indicator from the CAMELS approach (Jedble 2.B.2 Table 2.B.3andTable
2.B.4). In all cases, the results are consistent with those previously obtained. In addition, the
conclusions of the likelihood ratio test for the contribution of the alternative specifications of
| NSFRto the predictive vale of models relying on liquidity ratios from the CAMELS
approach are consistenith those previously obtained.

The robustness of our findings is also examined by runmiggessionseparately for
U.S. and European banksdeterminewhether the resultare driven by U.S. banks alone, as
they account for a large share of the sample. For U.S. banks, all macroeconomic variables
(e.g.,GDP_GWT IBK1M_CB CONTROL have beerremoved from equation (Hecause
their crosssectional variances are nufieeTable 2.B.5for European banks arithble 2.B.6
for U.S. banks) The results are consistent with those previously obtained for all liquidity
ratios, except the ratio of total loans to total depositssdrortterm market funding becomes
not significant for U.S. banks. Other than that, the conclusions of the likelihood ratio test for
the contribution of thé NSFRvariableto the predictive value of models relying on liquidity
ratios from the CAMELS appeach are consistent with those previously obtained for both
U.S. and European barfks

Furthermoreto examine the robustness of the findings an alternative definition of the
inverse of the Basel Il net stable funding ratidNSFR is consideredior U.S.banks. Indeed,
the definition of stable funding might be adjusted in the U.S. ¢t#ém®ey and Spong (2001)
and Saunders and Cornett (200&nphasize the importance of core depositdf@&. banks.
Core deposits are defined as the sum of demand deposits, saving deposits and time deposits
| ower than US$100, 000. These deposits are d
customer base and are therefore typically the most stableeastdcostly source of funding
for banks Harvey and Spong, 20D1Thus, it might be relevant to adopt an alternative
definition for stable deposits by considering core deposits for U.S. banks. Consequently, the
denominator of e inverse of the net stable funding rat® modified (I_NSFR by

considering the sum of core deposits and other stable funding as a proxy of the available

61 Because there agerelatively low number of observations for banks that are bankruptasibankruptin the
Europe or in the United States, oat-of-sample testhave been ruseparately for LS. or European banks.

107



Chapter 2 The use of a Basel lliduidity ratio to predict bank financiaistress

amount of stable fundifi§ This liquidity proxy is defined as th€FR variable For U.S.
banks, itis computed as follows:

0 * (cash + interbank assets + short-term marketable assets)
+ 0.5 * (long-term marketable assets + customer acceptances)
+ 0.85 * consumer loans
Required amount of stable funding= + 1 * (commercial loans + other loans + other assets + fixed asse
Core deposits + Stable funding 1 * core deposits
+ 0 * (short-term market debt + other short-term liabilities)
+ 1 * (long-term liabilities + equity)

CFR =

A higher ratio implies that the amount of assets that cannot be monetized deviates from the
core deposits and other stable funding. In this context, the bank might experience greater
difficulties in meeting its current commitmsnwith its current internal liquidity. A positive

sign for the coefficient of th€FR variable (as for thé¢ NSFRvariable) should result in the
determination of bank default probabilifgegressionare runon the subsample of U.S. banks

by replacing inequation (1) thé NSFRvariable by theCFRvariable (sedable 2.B.7. The

main conclusions are consistent with those previously obtained by considerihndN&ieR
variable. These findings confirm the advantage of improvireg definition of liquidity to
assess bank financial distress.

The stability of the results is also checkey considering an additional criterion in
defining a bankrupt bank. Over the 20Q@09 period, 37 banks that failed or were quasi
bankrupthave beemdentified However,Cole and White (201Grgue that many banks might
be in Atechnical failuredo even if they are
officially known as such at yeaand 2009Indeed,the fundamenta of these banks might be
considerably damaged before their technical failure. ASale and White (2010} bankis
consideredo be in technical failure if its ratio of nonperforming assets to the sum of equity
plus loan losseserves is higher than 208%6ver the 20072009 period. Annual consolidated
financial statementwereextracted from Bloomberg over the 20@009 period. 10 banks in
technical failurehave been identifietbr this time period (5 in 2008 and 5 in 20€f9)rable
2.B.8 contains the name, nature, date of technical failure and, if it exists, the date of official

bankruptcy for each bank included in the sample. From 2007 to 2009, on average, the ratio of

62 The average share of core deposits to total deposits over the2B085period is 77% for the .B. banks
included inthe sample. However, there is a high heterogendihe standard deviation of this rati® 14%.

63 In other words, a bank isiitechnical failureif its equity plus loan loss reserves is under half the non
performing assets.

64 It is worth noting that ©f 10 bankswere officially bankrupt omuasibankruptover the 20002011 period.
Indeed, 5 banks failed in 2010 and 1 bank éhile 2011.In addition the WSB Financial Group Inevas in
technical failure in 2008 and is identified as officially bankrupt in 2009.
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nonperforming assets to tam of equity plus loan loss reserves of banks in technical failure
is 278%. For nonfailed banks, this average ratio is 2Eguation (1)is estimatedby
considering a larger sample of banks in default or ggefsiult. Consequently, the dependent
variablethat is binary takes on a value of 1 at titiiethe bank is failed, quadiankrupt or in
technical failure at timé+ 1, and a value of O otherwisBegressionsire runby considering

all banks in the sample (s@able 2.B9). Out-of-sample testare also performefseeTable
2.B.10. Then, regressiorare run separatelpr European and U.S. banks (Sesble 2.B.11

for European banks arihble 2.B.1Zor U.S.banks). In addition, th€EFR variableis usedas
alternative definition of the inverse of the Basel Il net stable funding datMSFR for U.S.
banks (seeTable 2.B.13 In all cases, theanain conclusions are consistent with those

previously obtained.

2.6. Concluding remarks

The objective of this study is to assess the advantage of using a liquidity ratio as
defined in the Basel Ill accords to predict bank financial distiidss studyquestiors whether
the introductionof a liquidity ratio as defined in the Basel Ill accords, in addition to the
liquidity ratios from the CAMELS approach, contributes to improving the prediction of bank
financial distress. By implementing a standard logit ebothe aim is to ést whether the
inverse of the Basel Ill net stable funding ratio adds predictive value to models relying on
liquidity ratios from the CAMELS approach to explain bank default probabiling sample
consists oU.S. and European publictyaded commercial banks over 20@809. This study
contributes to the empirical literature strand on the determinants of individual bank failure as
well as to the debate on liquidity regulation implemented in the Basel Il regulatory
framework, as this sie is important to assess the accuracy of improving the definition of
liquidity ratios to predict bank financial distress.

The main results highlight the relevance of considering liquidity in explaining bank
default probability. On the whole, the findingmint out the relevance of the liquidity
indicator as defined in the Basel Ill accords to predict bank financial distress. The results
show that using the inverse of the Basel Ill net stable funding ratio adds predictive value to
models relying on liquidy ratios from the CAMELS approach. These findings shed light on
the benefits to considering a liquidity ratio as defined in the Basel Ill accords in addition to
liquidity ratios computed from accounting data, as it performs well in explaining bank

financial distress. More generally, these findings suggest that liquidity pressures on banks are
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significantly damaging. They tend to make banks more fragile following an exogenous and
unexpected shock. These results confirm the relevance of monitoring bardityicioi
strengthen their stability, as stressed by the Basel Committee.

These findings support the need to improve the definition of liquidity to predict bank
financial distress. Considering only the traditional liquidity ratios from the CAMELS
approach igores additional information provided by the liquidity ratio as defined in the Basel
[Il accords. These findings emphasize that it is essential to consider in addition to the liquidity
ratios from the CAMELS approach, a liquidity indicator that includésrimation on the cash
value of assets and on the availability of deposit and market fundings. This finding is
increasingly significant in a context in which banks and financial marketshigtdy
connected.
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APPENDIX 2.A. Correlation analysis of the deerminants of bank financial distress

Table 2.A.1. Correlations among the main determinants of bank financial distress for U.S. and European listed commercial barfkom
2005 to 2008

T12_RWA LLP_TLO M_EFCY ROA LA TA LA_DEPO LA DP_STMD LO_TA LO_DEPO LO_DP_STMD I_NSFR LN_TA HHI_INC GDWL_TA GDP_GWT IBKIM_CB CONTROL
T12_RWA 1
LLP_TLO -0.09 1
0.00
M_EFCY 0.09 0.16 1
0.00 0.00
ROA 0.08 -0.52 -0.53 1
0.00 0.00 0.00
LA_TA 0.22 -0.09 0.11 0.04 1
0.00 0.00 0.00 0.05
LA_DEPO -0.01 -0.04 008 -0.04 061 1
0.74 0.02 0.00 002  0.00
LA_DP_STMD 0.11 -0.06 013  -0.01 0.83 0.79 1
0.00 0.00 0.00 067  0.00 0.00
LO_TA -0.23 0.06 013 -0.01 -0.88 -0.59 -0.78 1
0.00 0.00 0.00 0.67  0.00 0.00 0.00
LO_DEPO -0.20 0.00 -0.09 -0.06 -0.19 0.42 0.09 0.20 1
0.00 0.88 0.00 0.00  0.00 0.00 0.00 0.00
LO_DP_STMD -0.19 0.03 010 -0.02 -053 -0.10 -0.18 0.55 0.66 1
0.00 0.10 0.00 027 0.0 0.00 0.00 0.00 0.00
I_NSFR -0.32 0.10 -0.11 -0.08 -0.58 -0.15 -0.45 0.51 0.51 0.34 1
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
LN_TA -0.27 0.05 019 002 0.28 0.46 0.44 -0.39 0.33 0.10 0.14 1
0.00 0.00 0.00 028  0.00 0.00 0.00 0.00 0.00 0.00 0.00
HHI_INC 0.17 0.05 013  -016 -0.15 -0.15 -0.16 0.17 -0.22 -0.08 -0.13 -0.47 1
0.00 0.01 0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
GDWL_TA 011 0.01 -0.07 003 -0.04 -0.04 -0.03 -0.08 -0.10 -0.08 0.03 0.23 -0.09 1
0.00 0.61 0.00 014 0.2 0.04 0.07 0.00 0.00 0.00 0.11 0.00 0.00
GDP_GWT 0.05 -0.43 014 0.36 0.05 0.01 0.05 -0.05 -0.03 0.01 -0.09 -0.01 -0.03 -0.06 1
0.01 0.00 0.00 000 001 0.62 0.00 0.02 0.14 0.71 0.00 0.72 0.08 0.00
IBK1IM_CB -0.02 0.11 001  -010 -0.10 -0.02 -0.05 0.11 0.13 0.19 0.09 -0.01 0.01 0.01 -0.30 1
0.20 0.00 0.62 0.00  0.00 0.19 0.01 0.00 0.00 0.00 0.00 0.66 0.62 0.60 0.00
CONTROL 0.09 0.01 006 -0.03 -0.19 -0.35 -0.33 0.27 -0.32 -0.09 -0.17 -0.50 0.28 0.14 -0.13 0.04 1
0.00 0.79 0.00 011 _ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.06

All variables are expressed in percentage, eXcpfTA, HHI_INCandCONTROL T12_RWA(Tier 1 capital + Tier 2 capital) / total risk weighted asdet$_TLO:loan loss provisionktotal
loans M_EFCY:total operating expenses / net incorR&A: net income / total assetisA_TA: (cash and near items + interbank assetsvemgunent and other shetdrm trading securities) /
total assetd.A_DEPO:(cash and near items + interbank assets + government and othdeshdrading securities) / total depositgs_ DP_STMD:(cash and near items + interbank assets +
government andther shorterm trading securities) / (total deposits + stierim market dels}; LO_TA:total loans / total assets® DEPO:total loans / total depositsO _DP_STMD:total
loans / (total deposits + shdadrm market dels}; |_NSFR:required amount of able funding / available amount of stable fundib$y_TA: natural logarithm of total assetstHI_INC:
normalized HerfindalkHirschman index for concentration of bank interest versus noninterest inG@Weél._TA:intangible assets / total asseB)P_GWT:amual growth rate of real GDP;
IBK1M_CB: spread of one month interbank rate and central bank policyCatsTROL index of supervisory regime. Figures in italics indicateafues of the statistics that test for null
hypot hesis of Pdemettiondgsaltcefoef fi ci ent s
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APPENDIX 2.B. Regression results of the robustness checks

Table 2.B1. Liquidity and bank financial distress: The potential impact of colinearity of
|_NSFR with the CAMELS liquidity ratios addressed by orthogonalising|_NSFR with
each CAMELS liquidity ratio

1. a 1. b 1.¢ 1. d 1. e 1. f
6.0
LA TA (2.62)
1,17 %
LA DEPO C1.96)
-1.72
LA DP_STMD (159)
5.42 *
LO TA (2.03)
0.69 *
LO_DEPO (3.07)
1.77 ==
LO_DP_STMD (6.04)
| NSER 4.05 = 4.30 =+ 4.34 = 4.20 = 4.43 =+ 4.42 =
- (5.53) (6.40) (6.23) (6.15) (5.26) (6.55)
22.82 wx 22.84 *xx 23,16 ** 21.24 * 23.32 * 22.56 **
T12_RWA (-2.36) (-2.40) (:2.39) (-2.26) (-2.41) (-2.31)
LLP TLO 54.93 ** 53.34 *xx 54.69 *** 55.74 ** 54.03 ** 55.46 *x*
- (3.70) (3.62) (3.65) (3.68) (3.44) (3.68)
1.75 = 1.95 ** 1.54 * 1.95 = 1.56 * 1.49 **
M_EFCY (1.93) (2.10) (1.67) (2.23) (1.82) (2.18)
ROA 47.70 w _48.82 *xx 4715 *x 50.38 ** 46.91 * 4725 *xx
(-4.65) (-4.84) (-4.61) (-4.82) (-4.52) (-4.65)
LN TA 0.44 =+ 0.49 =+ 0.38 * 0.48 =+ 0.39 =+ 0.39 #=*
- (2.70) (2.92) (2.34) (2.85) (3.15) (2.95)
HHI ING 1.63 1.76 * 1.70 * 1.83* 1.66 1.69 *
- (1.54) (1.60) (1.62) (1.68) (1.59) (1.62)
-6.27 -9.04 -3.83 -3.72 -4.52 -1.27
GDWL_TA (-0.59) (-0.76) (-0.34) (-0.35) (-0.41) (:0.12)
31.56 31.90 31.90 32.49 31.68 28.92
SDE_GWIT (1.45) (1.48) (1.40) (1.49) (1.38) (1.31)
BKIM CB 213.15 *= 225,22 w 216.55 =+ 210.15 ** 220.94 * 178.63
— (5.45) (5.51) (5.24) (5.38) (4.97) (3.96)
0.06 0.06 0.06 0.03 0.06 0.06
CONTROL (0.47) (0.51) (0.44) (0.26) (0.44) (0.45)
c -6.68 *** -8.07 6.97 1211 we -8.22 *xx 9,17
(-2.46) (-2.77) (-2.50) (-3.19) (-3.03) (-3.28)
Mc Fadden R? 0.32 0.32 0.31 0.32 0.31 0.33
LR1 Stat and % level to reject: ~ 124.33 *=* 126.04 ** 123,21 = 124.82 ** 123.30 ** 128.28 **
HO:b,=0"b;i a (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
LR2 Stat and % level to reject: ~ 31.87 ** 41.54 *ex 35.25 w 35.70 % 36.29 % 41.73 %
HO: bg =0 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Total Obs. 2763 2763 2763 2763 2763 2763
Total Obs. with Y = 1 37 37 37 37 37 37
In sample classification
Overall correct 95.73 95.62 95.80 95.73 95.91 95.73
classification (%)
Y = 1 correct (%) 64.86 64.86 62.16 64.86 64.86 62.16
Y = 0 correct (%) 96.15 96.04 96.26 96.15 96.33 96.18

This table shows the result of estimating equation (1) using a standard logit model for an unbalanced panel of U.S. and
European publicly traded commercial banks over the 22033 period. The dependent variable is a binemyable that

takes on a value of 1 at timéf the bank is bankrupt or quasankrupt at time + 1 and a value of O otherwise. S€able

2.4 for the definition of the explanatory variables. Equation (1) is estimated mdiing each liquidity ratio from the
CAMELS approach individually (equations (9ig1.f)). To deal with potential colinearity issues in all the regressions,
I_NSFRis orthogonalised with each liquidity ratio from the CAMELS approach. In additibR, TLO is orthogonalised

with ROAand M_EFCYwith ROA.The quality of the moddk assessedith the McFadden Rquare and the likelihood

ratio test (i.e.LR1, to determine the joint significance of regressors by comparing the likelihood of the model wigthaha
model with only an intercept). In addition, another likelihood ratio(teRP) is performedo determine the joint significance

of regressors by comparing the likelihood of the model with that of a model withd8FRas explanatory variable. To
assess the classification accuracytled model, insample classificationare reportedThe cutoff value corresponds to the
proportion ofY equal to 1 in the whole sample (4.7%). *, ** and *** indicate statistical significance at the 10%, 5% and 1%

levels,respectively.

112



Chapter 2 Appendix B

Table 2.B2. Liquidity and bank financial distress using an alternative weight of0.5 for
stable deposits in the inverse of the net stable funding ratio

1.a 1.b' 1.¢ 1.d' 1. €' 1.
-3.59 *
LA_TA 171)
-0.83 *
LA_DEPO (1.66)
-0.63
LA _DP_STMD (0.52)
3.48 *
LO_TA (L.88)
0.14
LO_DEPO ©.84)
0-73 Kdkk
LO_DP_STMD .
1.98 ** 2.28 ** 2.23 ** 2.22 ** 2.28 ** 2.46 **
I_NSFR_DOS 2.78) (3.53) (3.01) (3.60) (3.15) (3.49)
-23.83 =+ 24,12 24.12 21.54 24,24 -23.96
T12_RWA (-2.60) (-2.72) (-2.65) (-2.41) (-2.67) (-2.54)
LLP TLO 53.45 %o 51.71 % 53.37 % 54.44 54.81 %o 54.28 %o
- (3.64) (3.51) (3.59) (3.60) (3.62) (3.63)
1.66 ** 1.70 ** 1.53* 1.91 ** 1.30 * 1.30 =
M_EFCY (2.10) (2.07) (1.75) (2.45) (1.78) (2.03)
ROA 46.89 4779 47.27 50,22 -46.63 -46.22
(-4.83) (-4.99) (-4.88) (-5.06) (-4.72) (-4.75)
LN TA 0.46 ** 0.48 ** 0.41 ** 0.51 ** 0.36 ** 0.37
— (3.02) (3.04) (2.58) (3.22) (3.12) (2.98)
HHI ING 1.33 1.53 1.43 1.58 1.47 1.36
- (1.28) (1.42) (1.38) (1.47) (1.47) (1.31)
-10.80 -12.69 9.11 -7.05 -6.02 -4.97
GDWL_TA (-0.94) (-0.99) (-0.73) (-0.60) (-0.51) (-0.43)
27.48 27.95 28.78 28.29 28.91 25.55
GDP_GWT (1.35) (1.36) (1.35) (1.39) (1.34) (1.22)
BKIM CB 201.09 216.23 212.25 197.23 197.89 168.81
— (5.27) (5.41) (5.24) (5.16) (4.90) (3.83)
0.03 0.04 0.03 0.00 0.03 0.04
CONTROL (0.28) (0.34) (0.25) (0.02) (0.26) 0.32)
c -8.62 -9.62 -9.01 12,51 -9.05 *** -9.83 %
(-2.94) (-3.08) (-3.00) (-3.34) (-3.08) (-3.22)
Mc Fadden R? 0.28 0.28 0.27 0.28 0.27 0.28
LR1 Stat and % level to reject:  108.78 ** 108.48 ** 106.08 ** 109.43 *** 106.14 *** 111.06 ***
HO:b;=0"bji a (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
LR2 Stat and % level to reject:  16.32 ** 23.98 *** 18.12 20.32 19.13 ** 24.51 %
HO: bys =0 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Total Obs. 2763 2763 2763 2763 2763 2763
Total Obs. with Y = 1 37 37 37 37 37 37
In sample classification
Overall correct 95.33 95.44 95.37 94.93 95.08 95.62
classification (%)
Y =1 correct (%) 59.46 59.46 59.46 59.46 59.46 62.16
Y = 0 correct (%) 95.82 95.93 95.85 95.41 95.56 96.07

This table shows the result of estimating equation (1) using a standard logit model @inbalanced panel of U.S. and
European publicly traded commercial banks, over the 2008 period. The dependent variable is a binary variable that
takes on a value of 1 at timéf the bank is bankrupt or quasankrupt at time + 1 and a value 00 otherwise SeeTable

2.4 for the definition of the explanatory variables. Equation (1) is estimated by introducing each liquidity ratio from the
CAMELS approach individually (equations (3ig1.f)). An alternative specifation of the inverse of the net stable funding
ratio (_NSFR is introducedby considering a weight di.5 instead oD.7 for demand and saving depositsNSFR_DO%

To deal with colinearity issues in all the regressidiid? TLOis orthagonalised witlROA andM_EFCYwith ROA.The
quality of the modeis assessedith the McFadden RBquare and the likelihood ratio test (ileR1, to determine the joint
significance of regressors by comparing the likelihood of the model with that of a model with omigragpt). In addition,
another likelihood ratio test R2) is performedo determine the joint significance of regressors by comparing the likelihood
of the model with that of a model withoutNSFRas explanatory variable. To assess the classificationracy ofthe
model, insample classificationare reportedThe cutoff value ighe proportion ofY equal to 1 in the whole sample (4.7%).

* **and *** indicate statistical significance at the 10%, 5%, and 1% levels, respectively.
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Table 2.B.3. Liquidity and bank financial distress using an alternative weight of 0.85 for
stable deposits in the inverse of the net stable funding ratio

1.a 1.b 1.¢ 1.d 1.¢ 1.f
2.49
LA_TA (1.09)
-0.91
LA_DEPO (1.58)
0.30
LA_DP_STMD (0.26)
3.34
LO_TA (156)
0.01
LO_DEPO (0.02)
0.69 ***
LO_DP_STMD (2.73)
3.25 *xx 3.55 *xx 3.54 *xx 3.41 *xx 3.62 *xx 3.69 ***
I_NSFR_DO085 (2.56) (3.00) (2.89) (2.93) (2.62) (3.24)
24.03 ** 24,10 *** 24,26 ** 21.63 ** -24.55 *x -23.86 ***
Ti2_RWA (-2.46) (-2.50) (-2.49) (-2.32) (-2.54) (-2.41)
P TLO 53.46 ** 51.80 ** 53.32 #* 54.42 #* 53.32 #* 53.89 **
- (3.72) (3.62) (3.68) (3.70) (3.55) (3.73)
1.59 * 1.77 * 1.46 * 1.93 *+ 1.36 * 1.32 %
M_EFCY (1.86) (2.01) (1.63) (2.39) (1.70) (2.01)
ROA 46.17 ** 47.24 wx 46.16 ** -50.07 *** -45.56 * 45,61 *
(-4.62) (-4.79) (-4.63) (-4.93) (-4.49) (-4.61)
LN TA 0.42 **x 0.47 **x 0.37 *** 0.49 **x 0.35 *** 0.35 ***
- (2.68) (2.88) (2.33) (2.96) (3.01) (2.82)
HHI NG 1.41 1.56 1.49 1.67 1.49 1.44
- (1.36) (1.47) (1.44) (1.55) (1.48) (1.38)
-6.26 -8.83 -4.37 -3.15 -3.64 112
GDWL_TA (-0.57) (-0.74) (-0.37) (-0.29) (-0.33) (-0.11)
30.26 30.69 31.29 31.47 31.07 27.91
GDbP_GWT (1.42) (1.45) (1.40) (1.50) (1.38) (1.29)
BKIM_CB 199.71 212.55 206.02 194.84 203.63 167.17
(5.16) (5.30) (5.07) (5.00) (4.62) (3.76)
0.05 0.05 0.05 0.02 0.05 0.06
CONTROL (0.38) (0.42) (0.36) (0.15) (0.36) (0.40)
c -9.58 ** -10.50 *** -9.90 ** -13.29 *** -9.85 ** -10.63 ***
(-2.98) (-3.13) (-3.07) (-3.49) (-3.12) (-3.28)
Mc Fadden R? 0.29 0.30 0.29 0.30 0.29 0.30
LR1 Stat and % level to reject:  115.35 *+ 117.00 ** 114.08 ** 117.23 114.00 *** 118.63
HO:b;=0"bji a (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
LR2 Stat and % level to reject: ~ 22.89 *=* 32.51 #* 26.12 #* 28.11 *=* 26.99 **x 32.08 **
HO: bz =0 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Total Obs. 2763 2763 2763 2763 2763 2763
Total Obs. with Y =1 37 37 37 37 37 37
In sample classification
Overall correct 95.66 95.55 95.66 95.15 95.62 95.62
classification (%)
Y = 1 correct (%) 62.16 62.16 64.86 62.16 62.16 64.86
Y = 0 correct (%) 96.11 96.00 96.07 95.60 96.07 96.04

This table shows the result of estimating equation (1) using a standard logit model for an unbalanced panel of U.S. and
European publicly traded commercial banks, over the PP088 period. The dependent variable is a binary variable that
takes on a value of 1 at timéf the bank is bankrupt or quasankrupt at time + 1 and a value of O otherwis8eeTable

2.4 for the definition of the explanatory variables. Equation (1) is estimated by introducing each liquidity ratio from the
CAMELS approach individually (equations (2ig1.f)). An alternative specification of the inverse of the netlstainding

ratio (_NSFR is introduced by considering a weight of 0.85 instead of 0.7 for demand and saving deg¢SER(_ D08h

To deal with colinearity issues in all the regressidiid? TLOis orthagonalised witiROAandM_EFCYwith ROA.The

quality of the model is assessed with the McFaddesg&are and the likelihood ratio test (ileR1, to determine the joint
significance of regressors by comparing the likelihood of the model with that of a model with only an intercept). In addition
another lilelihood ratio testl(R2) is performed to determine the joint significance of regressors by comparing the likelihood
of the modé with that of a model without NSFRas explanatory variable. To assess the classification accurabg of
model, insample clasifications are reported. The cutoff value is the proportio¥ @fual to 1 in the whole sample (4.7%).

* **and *** indicate statistical significance at the 10%, 5%, and 1% levels, respectively.
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Table 2.B.4. Liquidity and bank financial distress using a alternative weight of 1 for
stable deposits in the inverse of the net stable funding ratio

1.a 1.b 1.¢ 1.d 1.¢ 1.f
213
LA_TA (0.92)
0.93*
LA_DEPO -1.60)
0.25
LA_DP_STMD (o.2)
3.31
LO_TA (1.55)
0.07
LO_DEPO (0.22)
0.66 ***
LO_DP_STMD (2.61)
3.74 *xx 4.05 **x 4.02 *xx 3.87 *x 4.18 ** 4.14
I_NSFR_D1 (2.63) (3.03) (2.96) (2.93) (2.57) (3.28)
24.16 ** 24,13 ** -24.39 **x 21.67 ** 24,82 *x -23.94 *x
Ti2_RWA (-2.44) (-2.46) (-2.47) (-2.30) (-2.53) (-2.39)
P TLO 53.22 51.54 53.06 ** 54.20 ** 52.44 #* 53.55 #*
- (3.73) (3.64) (3.70) (3.73) (3.49) (3.75)
1.55* 1.78 * 1.44 1.93 *+ 137+ 1.31 %
M_EFCY (1.78) (1.99) (1.60) (2.37) (1.64) (1.98)
ROA 45,73 *ex -46.93 *xx -45.65 *xx -49.86 **x 44,87 * 45,19 *x
(-4.51) (-4.70) (-4.53) (-4.85) (-4.34) (-4.52)
LN TA 0.39 *** 0.45 **x 0.36 ** 0.47 **x 0.34 **x 0.34 **
- (2.52) (2.82) (2.22) (2.84) (2.92) (2.72)
HHI NG 1.41 1.53 1.48 1.66 1.44 1.43
- (1.36) (1.45) (1.44) (1.55) (1.44) (1.38)
-4.25 -7.02 2,52 -1.41 -2.46 0.51
GDWL_TA (-0.39) (-0.60) (-0.22) (-0.13) (-0.23) (0.05)
30.74 31.11 31.64 32.01 31.26 28.25
GDbP_GWT (1.42) (1.46) (1.41) (1.51) (1.37) (1.30)
BKIM_CB 198.15 210.43 203.38 192.97 205.27 166.16
(5.10) (5.25) (4.98) (4.93) (4.51) (3.74)
0.05 0.05 0.05 0.02 0.05 0.06
CONTROL (0.39) (0.41) (0.36) (0.16) (0.36) (0.40)
c Q.77 #* -10.65 *** -10.04 *** -13.42 **x -9.97 #* -10.73 ***
(-3.01) (-3.16) (-3.08) (-3.52) (-3.14) (-3.29)
Mc Fadden R? 0.30 0.31 0.30 0.31 0.30 0.31
LR1 Stat and % level to reject:  117.74 *+ 119.99 *+ 116.82 *** 119.91 *+ 116.85 *** 121.04 **
HO:b;=0"bji a (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
LR2 Stat and % level to reject: ~ 25.27 = 35.50 ** 28.86 ** 30.79 ** 29.85 *xx 34.49 **
HO: bz =0 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Total Obs. 2763 2763 2763 2763 2763 2763
Total Obs. with Y =1 37 37 37 37 37 37
In sample classification
Overall correct 95.58 95.58 95.44 95.22 95.69 95.69
classification (%)
Y = 1 correct (%) 62.16 62.16 64.86 64.86 64.86 67.57
Y = 0 correct (%) 96.04 96.04 95.85 95.63 96.11 96.07

This table shows the result of estimating equation (1) using a standard logit model for an unbalanced panel of U.S. and
European publicly traded commercial bankver the 20052008 period. The dependent variable is a binary variable that
takes on a value of 1 at timéf the bank is bankrupt or quasankrupt at time + 1 and a value of O otherwis8eeTable

2.4 for the definition of the explanatory variables. Equation (1) is estimated by introducing each liquidity ratio from the
CAMELS approach individually (equations (2ig1.f)). An alternative specification of the inverse of the net stable funding
ratio (_NSFR is introduce by considering a weight of 1 instead of 0.7 for demand and saving depdsf&R_D). To

deal with colinearity issues in all the regressidand?_TLOis orthagonalised witROAandM_EFCYwith ROA.The quality

of the model is assessed with the McFadéesquare and the likelihood ratio test (i.eR1, to determine the joint
significance of regressors by comparing the likelihood of the model with that of a model with only an intercept). In addition
another likelihood ratio testR2) is performed to dermine the joint significance of regressors by comparing the likelihood

of the model with that of a model withoutNSFRas explanatory variable. To assess the classification accurabg of
model, insample classifications are reported. The cutoff vadube proportion off equal to 1 in the whole sample (4.7%).

* **and *** indicate statistical significance at the 10%, 5%, and 1% levels, respectively.
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Table 2.B5. Liquidity and bank financial distress for European banks only

1.a' 1.b 1.c 1.d 1l.e 1.f
-3.24
LA_TA (-1.44)
-0.65
LA_DEPO (:1.32)
-0.78
LA_DP_STMD (0.67)
3.32*
LO_TA (1.76)
0.06
LO_DEPO (0.34)
0.53 **
LO_DP_STMD 2.01)
2'46 *kk 2'74 *kk 2'59 *kk 2.65 *kk 2.74 *kk 2.94 *kk
I_NSFR (3.10) (3.69) (3.47) (3.56) (3.73) (4.12)
-15.16 -14.43 -14.86 -12.06 -16.56 -16.33
T12_RWA (-1.42) (-1.35) (-1.36) (-1.10) (-1.45) (-1.33)
LLP_TLO 67.36 58.69 65.67 68.95 65.29 65.53
(2.26) (1.94) (2.24) (2.09) (1.96) (2.00)
*% * * *% * *
M EECY 1.97 1.93 2.05 1.99 1.71 1.64
- (2.07) (1.82) 1.77) (2.01) (1.64) (1.86)
ROA -32.55 -38.03 -33.00 -34.19 -30.04 -27.62
(-0.97) (-1.04) (-0.92) (-0.89) (-0.77) (-0.68)
LN TA 0.22 0.22 0.18 0.29 0.13 0.15
- (1.22) (1.19) (0.96) (1.45) (0.93) (1.02)
HHI INC 2.05 211 211 241 2.13 1.95
- (1.39) (1.37) (1.40) (1.52) (1.43) (1.27)
22.90 19.58 24.36 24.75 26.90 26.42
GDWL_TA (0.65) (0.49) (0.60) (0.68) (0.73) (0.79)
34.19 35.24 36.46 34.23 35.68 31.26
GDP_GWT (1.36) (1.39) (1.39) (1.37) (1.34) (1.18)
IBKIM CB 122.50 *** 131.36 *** 130.26 *** 115.21 *** 122.80 *** 103.63 **
- (2.70) (2.84) (2.75) (2.50) (2.69) (2.14)
-0.06 -0.05 -0.06 -0.08 -0.08 -0.08
CONTROL (-0.45) (-0.36) (-0.47) (-0.63) (-0.56) (-0.59)
c -6.67 *** -7.52 **x -6.96 *** -10.80 *** -6.64 *** -7.49 ***
(-2.42) (-2.57) (-2.48) (-2.72) (-2.55) (-2.79)
Mc Fadden R2 0.20 0.20 0.19 0.20 0.19 0.21
LR1 Stat and % level to reject: ~ 35.73 *** 35.63 *** 34.43 *x* 36.16 *** 34.00 *** 36.40 ***
HO:b;=0"b;l a (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
LR2 Stat and % level to reject: 7.47 *** 9.82 *** 8.03 *** 8.86 *** 9.68 *** 11.25 ***
HO: big =0 (0.01) (0.00) (0.00) (0.00) (0.00) (0.00)
Total Obs. 631 631 631 631 631 631
Total Obs. with Y =1 20 20 20 20 20 20
In sample classification
Overall correct 93.34 92.87 93.34 93.82 93.50 93.34
classification (%)
Y =1 correct (%) 45.00 50.00 50.00 50.00 45.00 35.00
Y = 0 correct (%) 94.93 94.27 94.76 95.25 95.09 95.25

This table shows the salt of estimating equation (1) using a standard logit model for an unbalanced panel of European
publicly traded commercial banks over the 200®8 period. The dependent variable is a binary variable that takes on a
value of 1 at time if the bank is bakrupt or quasbankrupt at time + 1 and a value of O otherwis8eeTable 2.4for the
definition of the explanatory variables. Equation (1) is estimated by introducing each liquidity ratio from the CAMELS
approach individudy (equations (1.0 (1.f)). To deal with colinearity issues in all the regressiobsP_TLO is
orthogonalised witiROAandM_EFCYwith ROA.The quality of the modet assessedith the McFadden Bquare and the
likelihood ratio test (i.e.l.R1, to testthe joint significance of regressors by comparing the likelihood of the model with that
of a model with only an intercept). In addition, another likelihood ratio 16RP)(is performedto determine the joint
significance of regressors by comparing thellikood of the modewith that of a model without_ NSFRas explanatory
variable. To assess the classification accuracy of the modghniple classificationare reportedThe cutoff value ighe
proportion ofY equal to 1 in the sample of European ba(®%). *, ** and *** indicate statistical significance at the 10%,

5% and 1% levels, respectively.
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Table 2.B6. Liquidity and bank financial distress: for U.S. banks only

1.a 1.b' 1.¢ 1.d 1€ 1.f
6.40
LA_TA (0.05)
2.03
LA_DEPO (0.60
6.65
LA_DP_STMD 0.9
-5.31
LO_TA (102)
-5.98
LO_DEPO (165)
-2.85
LO_DP_STMD (099)
| NSER 11.08 ** 10.43 ** 11.44 * 10.44 13.37 ** 11.19 **
= (2.38) 2.27) (2.01) (2.48) (4.05) (5.10)
-20.11 -19.51 -20.70 -21.15 -14.12 -19.29
T12_RWA (-1.13) (-1.08) (-1.20) (-1.12) (-0.67) (-0.99)
P TLO 48.26 * 46.71 * 48.47 * 46.76 * 51.74 * 46.87 *
- (2.70) (2.64) 2.71) (2.66) (2.43) (2.51)
2.24 2.06 0.93 1.66 2.94 * 2.41
M_EFCY (1.34) (1.14) (0.44) (0.91) (1.63) (1.34)
ROA -45.16 ** -42.94 ** -37.09 ** -40.14 ** -46.80 ** -43.76 **
(-4.53) (-4.10) (-2.62) (-3.92) (-3.82) (-4.73)
N TA 0.50 0.48 0.35 0.47 0.66 *** 0.57 **
- (1.48) (1.15) (0.82) (1.45) (2.52) (2.31)
L ING 2.67 231 2.41 * 2.54 * 2.25 2.36
- (2.01) (1.48) (1.60) (1.76) (1.58) (1.54)
-0.002 -3.05 1.14 713 -8.94 -6.69
GDWL_TA (-0.01) (-0.19) (0.07) (-0.53) (-0.59) (-0.46)
c -19.97 ** -18.41 ** -19.47 »* -13.84 ** -16.97 ** -16.87 **
(-3.63) (-3.61) (-3.25) (-2.36) (-4.18) (-3.20)
Mc Fadden R? 0.47 0.46 0.48 0.47 0.48 0.46
LR1 Stat and % level to reject: ~ 92.82 *=* 91.83 ** 94.50 ** 92.70 ** 94.55 *+* 92.13 **
HO:b,=0"bi a (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
LR2 Stat and % level to reject: ~ 40.65 ** 41,22 # 45.04 * 43.20 * 32.84 w 29.71
HO: big = 0 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Total Obs. 2132 2132 2132 2132 2132 2132
Total Obs. with Y = 1 17 17 17 17 17 17
In sample classification
Overall correct 96.90 96.81 97.14 97.00 97.23 96.81
classification (%)
Y = 1 correct (%) 76.47 76.47 82.35 76.47 70.59 76.47
Y = 0 correct (%) 97.07 96.97 97.26 97.16 97.45 96.97

This table shows the result of estimating equation (1) using a standard laigit imoan unbalanced panel of U.S. publicly
traded commercial banks over the 20P808 period. The dependent variable is a binary variable that takes on a value of 1 at

timet if the bank is bankrupt or qualsankrupt at time + 1 and a value of O otheige. SeeTable 2.4for the definition of

the explanatory variables. Equation (1) is estimated by introducing each liquidity ratio from the CAMELS approach

individually (equations (1’ (1.f)). All macroeconomic variables (g, GDP_GWT, IBK1IM_CBCONTROL have been

removed from equation (1)ecause their cross sectional variances are null. To deal with colinearity issues in all the

regressions|.LP_TLOis orthogonalised witiROAandM_EFCYwith ROA.The quality of the modédk assessedith the

McFadden Rsquare and the likelihood ratio test (i.eR1, to test the joint significance of regressors by comparing the

likelihood of the model with that of a model with only an intercept). In addition, another likelihood ratid RZtig

performedto determine the joint significance of regressors by comparing the likelihood of the model with that of a model

without I_NSFRas explanatory variable. To assess the classification accurahg wiodel, insample classificationare

repated The cutoff value ighe proportion ofY equal to 1 in the sample of U.S. banks (3%). * ** and *** indicate

statistical significance at the 10%, 5% and 1% levels, respectively.
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Table 2.B7. Liquidity and bank financial distress: CFR as the dependentvariable for
U.S. banks
1.a 1.b 1.¢ 1.d 1.¢e 1. f
-5.18
LA_TA (1.29)
-1.67
LA_DEPO (1.02)
-0.85
LA_DP_STMD (0.33)
1.71
LO_TA (0.49)
598 *kk
LO_DEPO (4.62)
6.32 ***
LO_DP_STMD (4.14)
CER 0.59 * 0.61 0.64 0.64 * 0.49 0.57 **
(1.60) (1.56) (1.53) (1.68) (1.45) (2.01)
-36.79 ** -38.73 = -39.28 ** -38.60 ** -40.04 -38.53 **
T12_RWA (-2.02) (-2.19) (-2.20) (-2.11) (-2.47) (-2.18)
LLP TLO 40.23 ** 41.00 *+ 40.80 ** 40.54 w 42,21 ** 45,85 w
- (2.40) (2.46) (2.40) (2.36) (2.77) (2.73)
1.72 1.75 1.39 1.52 1.64* 2.06 **
M_EFCY (1.35) (1.26) (0.92) (1.04) (1.67) (2.01)
ROA -39.78 ** -41.40 * -39.96 *** -40.75 * -42.78 %+ -43.53 w
(-4.83) (-4.94) (-4.67) (-4.85) (-5.26) (-5.07)
N TA 0.63 *** 0.64 *** 0.55 ** 0.57 ** 0.46 *** 0.60 ***
- (2.68) (2.41) (2.19) (2.36) (2.44) (2.87)
HHI INC 1.07 1.40 1.34 1.27 0.97 0.90
- (0.82) (1.03) (1.01) (0.97) (0.75) (0.64)
-14.55 -12.81 -10.79 -9.75 -3.88 -7.61
GDWL_TA (-0.91) (-0.76) (-0.63) (-0.59) (-0.26) (-0.52)
c -5.31 * -5.83 ** -5.37 ** -7.00 -10.62 ** 11,72 we
(-2.11) (-2.16) (-1.98) (-1.38) (-5.61) (-3.95)
Mc Fadden R2 0.28 0.28 0.27 0.27 0.32 0.33
LR1 Stat and % level to reject: ~ 55.79 ** 54.48 53.64 53.83 64.11 * 65.55 ***
HO:b;j=0"bji a (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
LR2 Stat and % level to reject: 3.70 = 3.95 = 4.26 ** 4.42 ** 2.49 3.20*
HO: bz =0 (0.05) (0.05) (0.04) (0.04) (0.11) (0.07)
Total Obs. 2127 2127 2127 2127 2127 2127
Total Obs. with Y = 1 17 17 17 17 17 17
In sample classification
Overall correct 96.00 95.82 96.05 96.05 95.53 95.67
classification (%)
Y = 1 correct (%) 64.71 64.71 58.82 64.71 76.47 64.71
Y = 0 correct (%) 96.26 96.07 96.35 96.30 95.69 95.92

This table shows the result of estimating equation (1) using a standard logit model for an unbalanced panel of U.S. publicly
traded commercial banks over the 202808 period. The dependent variable is a binary variable that ¢eka value of 1 at
timet if the bank is bankrupt or quasankrupt at time + 1 and a value of 0 otherwise. S€able 2.4for the definition of

the explanatory variables. Equation (1) is estimated by introducing eacHitiiqtatio from the CAMELS approach
individually (equations (1'# (1.f)). However, thd_NSFRvariableis replacedby the CFR variable (i.e., the ratio of the
required amount of stable of funding to the core deposits and the other stable fundingjtidn, aaltl macroeconomic
variables (e.g.GDP_GWT, IBK1IM_CBCONTROL have been removed from equation fEcause their cross sectional
variances are null. To deal with colinearity issues in all the regressioRsTLOis orthogonalised witiROAandM_EFCY

with ROA.The quality of the moddk assessedith the McFadden Bquare and the likelihood ratio test (ileR1, to test

the joint significance of regressors by comparing the likelihood of the model with that of a model with only an intercept). |
addtion, another likelihood ratio testR2) is performedo determine the joint significance of regressors by comparing the
likelihood of the model with that of a model titutl_NSFRas explanatory variable. To assess the classification accuracy of
the mockl, inrsample classificationare reportedThe cutoff value ighe proportion ofy equal to 1 in the sample of U.S.
banks (3%). *, ** and *** indicate statistical significance at the 10%, 5% and 1% levels, respectively.
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Table 2.B8. U.S. and European listd commercial banks in technical failure during the
subprime crisis (from mid-2007 to the end of 2009)

Bank name Country Type of default Date f(;f”ut;eec"hmcal Ds;il(():u%ftfgal
Emporiki Bank of Greece Greece "Technical failure" but no official bankruptcy 2008 )
quasi-bankruptcy
Commerzbank AG Germany "Technical failure" but no official bankruptcy 2008 )
quasi-bankruptcy
Amcore Financial Inc FDIC Receivership 2009 2010
Americanwest Bancorporation Acquired by SKBHC Holdings LLC 2009 2010
Corus Bankshares inc Acquired by MB Financial Inc 2008 2010
City Bank Lynnwood WA Acquired by Washington Banking Co 2008 2010
Cowlitz Bancorp United StatedAcquired by Heritage Financial Corp 2009 2010
PAB Bankshares Inc un‘ZCS*I"E)';ﬁLE“['J‘t’:; but no official bankruptey 2009 -
PSB Group Inc Acquired by First Michigan Bancorp Inc 2009 2011
WSB Financial Group Inc Bankruptcy 2008 2009

Source: Bloomberg. Followingole and White (2010p bank is in technical failure if its ratio of nonperforming assetseo t

sum of equity plus loan loss reserves is higher than 200% over the peric@Q097
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Table 2.B9. Liquidity and bank financial distress: Technically insolvent banks in
addition to bankrupt or quasi-bankrupt banks

1. a 1. b 1.¢ 1.d 1.¢' 1. f
221
LA_TA (107
0.86*
LA_DEPO (-1.69)
0.20
LA_DP_STMD ©0.22)
2.41
LO_TA (1.38)
0.14
LO_DEPO (0.45)
0.65 *kk
LO_DP_STMD (2.41)
I NSFR 4‘15 *kk 4.37 *kk 4‘50 *kk 4.27 *kk 4‘60 *kk 4.51 *kk
- (5.51) (6.30) (6.07) (6.10) (5.29) (6.43)
-19.56 * 1977 * 19.93 * -18.35 * 19.96 * 19.33 *
T12_RWA (-1.80) (-1.83) (-1.86) (1.72) (-1.83) (-1.78)
LLP TLO 50.13 48.52 50.02 51.10 48.85 50.69
- (3.75) (3.64) (3.68) (3.72) (3.44) (3.76)
1.23 1.39 ¢ 0.94 1.45 1.02 1.03
M_EFCY (1.45) (1.62) (1.14) (1.77) (1.24) (1.58)
ROA -46.08 47.05 * 45,1 48.72 *x 45,05 = -45.63 *
(-5.10) (-5.26) (-4.97) (-5.28) (-4.88) (-5.21)
N TA 0.47 ** 0.52 *xx 0.40 ** 0.51 ** 0.41 ** 0.41 **
- (3.16) (3.51) (2.83) (3.33) (3.76) (3.57)
HHL ING 2.4Q * 2.53 *xx 2.45 *xx 2.58 *xx 2.39 *xx 2.43 wxx
— (2.44) (2.48) (2.48) (2.54) (2.39) (2.49)
-16.75 -19.91 -13.74 -14.30 -15.74 -12.00
GDWL_TA (-1.35) (-1.48) (-1.08) (-1.15) (-1.23) (-0.99)
26.67 27.06 26.72 27.69 26.61 24.35
GDP_GWT (1.42) (1.46) (1.34) (1.47) (1.34) (1.27)
BKIM CB 205.47 ** 216.18 *** 207.88 ** 201.83 ** 217.42 *ex 176.43 %+
— (5.39) (5.45) (5.27) (5.32) (4.98) (4.13)
0.09 0.09 0.09 0.06 0.09 0.09
CONTROL ©.77) (0.82) 0.73) (0.53) (0.74) (0.76)
c 112.10 12,92 *x 12.30 14,63 12,31 -13.01 **
(-3.88) (-3.97) (-3.89) (-3.80) (-3.87) (-4.12)
Mc Fadden R? 0.32 0.32 0.32 0.32 0.32 0.33
LR1 Stat and % level to reject: ~ 149.31 ** 151.32 % 148.10 * 150.01 *+ 148,37 ** 152.46 **
HO:b;j=0"bji a (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
LR2 Stat and % level to reject:  36.34 == 47.43 wo 41.37 ** 40.73 * 4450 ** 48.49 **
HO: bg = 0 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Total Obs. 2763 2763 2763 2763 2763 2763
Total Obs. with Y = 1 46 46 46 46 46 46
In sample classification
Overall correct 95.72 95.61 95.72 95.65 95.72 95.94
classification (%)
Y = 1 correct (%) 65.22 65.22 63.04 65.22 63.04 63.04
Y = 0 correct (%) 96.24 96.13 96.28 96.17 96.28 96.50

This table shows the result of estimating equation (1) using a standard logit model for an unbalanced panel of U.S. and
European publicly traded commercial banks over the 22088 period. The dependent variable is a binary variable that
takes on a value of 4t timet if the bank is bankrupt or technically insolvent at tie 1 and a value of O otherwise. See
Table 2.4for the definition of the explanatory variables. Equation (1) is estimated by introducing each liquidifyoratio

the CAMELS approach individually (equations (Ji.éL.f')). To deal with colinearity issues in all the regressiah®_TLO

with ROAandM_EFCYare orthagonalised witROA.The quality of the modeas assessedith the McFadden Rquare and

the likelihood ratio test (i.eL.R1, to determine the joint significance of regressors by comparing the likelihood of the model
with that of a model with only an intercept). In addition, another likelihood ratio L&) (s performedto test the joint
significan@ of regressors by comparing the likelihood of the model with that of a model withd8FRas explanatory
variable. To assess the classification accuracy of the moeshniple classificationare reportedThe cutoff value ighe
proportion ofY equalto 1 in the whole sample (4.7%). *, **and *** indicate statistical significance at the 10%, 5% and 1%
levels, respectively.
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Table 2.B.10. Liquidity and bank financial distress: Out-of-sample prediction accuracy
including technically insolvent banks

1.a' 1.b' 1.c 1.d' 1l.e 1.f
-3.67
LA_TA (-1.58)
-1.33*
LA _DEPO (-1.66)
-1.44
LA DP_STMD (:0.80)
4'22 *kk
LO_TA (2.45)
-0.69
LO_DEPO (1.13)
0.07
LO_DP_STMD (0.15)
I NSFR 4‘18 *k*k 4.60 *kk 4‘38 *k*k 4.31 *kk 5‘48 *k*k 4.63 *kk
- (4.92) (5.41) (5.03) (4.96) (4.14) (5.30)
-8.52 -7.31 -7.51 -7.26 -7.48 -9.08
T12_RWA (-0.66) (-0.58) (-0.59) (-0.57) (-0.54) (-0.67)
LLP TLO 65.87 ** 56.94 ** 63.75 ** 68.00 ** 49.91 65.89 **
- (2.25) (1.92) (2.18) (2.28) (1.38) (2.19)
1.66 1.46 1.27 1.93 0.23 1.01
M_EFCY (0.91) (0.79) (0.63) (1.16) (0.10) (0.50)
ROA -22.72 -27.59 -25.03 -28.78 -27.12 -22.18
(-0.69) (-0.87) (-0.74) (-0.95) (-0.74) (-0.64)
LN TA 0.60 *** 0.68 *** 0.59 *** 0.68 *** 0.51 *** 0.50 ***
- (3.00) (3.21) (2.80) (3.27) (3.26) (3.21)
HHI INC 3.39 *** 3.60 *** 3.44 *** 3.69 *** 2.99 ** 3.43 ***
- (2.56) (2.57) (2.55) (2.67) (2.08) (2.56)
-25.35 -30.92 -24.51 -21.61 -27.69 -20.28
GDWL_TA (-1.53) (-1.58) (-1.29) (-1.21) (-1.41) (-1.12)
52.47 51.43 57.78 52.72 62.80 58.38
GDP_GWT (1.42) (1.35) (1.50) (1.49) (1.53) (1.59)
IBKIM CB 223.29 *** 245.49 *** 245,99 *** 217.81 *** 276.67 *** 225.09 ***
- (3.19) (3.58) (3.25) (3.23) (2.74) (2.88)
0.18 0.18 0.18 0.13 0.21 0.18
CONTROL (1.13) (1.19) (1.12) (0.88) (1.26) (1.11)
c -16.50 *** -17.96 *** -17.16 *** -20.82 *** -17.61 *** -16.94 ***
(-3.56) (-3.62) (-3.56) (-3.69) (-3.47) (-3.54)
Mc Fadden R2 0.27 0.27 0.26 0.27 0.27 0.26
LR1 Stat and % level to reject: T4.72 *** 76.60 *** 73.88 *** 76.56 *** 75.23 *** 72.80 ***
HO:b;=0"bji a (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
LR2 Stat and % level to reject: 18.90 *** 24.96 *** 20.83 *** 21.84 *** 31.37 *** 28.84 ***
HO: b g =0 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Total Obs. 2159 2159 2159 2159 2159 2159
Total Obs. with Y =1 26 26 26 26 26 26
Out-off sample classification
Overall correct 95.86 95.86 95.70 95.53 95.70 95.70
classification (%)
Y =1 correct (%) 53.33 53.33 46.67 46.67 40.00 40.00
Y = 0 correct (%) 97.44 97.44 97.44 97.27 97.61 97.61

This table shows the result of estimating equation (1) using a standard logit model for an unbalanced panel of U.S. and
European publicly traded commercial banks over the 2208/ period. The dependent variable is a binary variable that
takes on a value of 4t timet if the bank is bankrupt or technically insolvent at tie 1 and a value of O otherwise. See
Table 2.4for the definition of the explanatory variables. Equation (1) is estimated by introducing each liquidifyoratio
the CAMELS approach individually (equations (1.&0 (1.f)). To deal with colinearity issues in all the regressions,
LLP_TLO:is orthagonalised witROAandM_EFCYwith ROA.The quality of the modeb assessedith the McFadden R
square and the likibood ratio test (i.e.l.R1, to test the joint significance of regressors by comparing the likelihood of the
model with that of a model with only an intercept). In addition, another likelihood ratid R3ti6 performedo determine

the joint significaace of regressors by comparing the likelihood of the model with that of a model witid8FRas
explanatory variable. To assess the predictive power of the modelf-saitnple classificationsre performed on the yean
2008. The cutoff value ighe poportion of Y equal to 1 in the whole sample (4.7%). *, ** and *** indicate statistical
significance at the 10%, 5% and 1% levels, respectively.
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Table 2.B11 Liquidity and bank financial distress for European banks including
technically insolvent banks

1. a 1. b 1.¢ 1.d 1.¢ 1.f
3.22
LA_TA (1.58)
-0.69
LA_DEPO (1.48)
-0.96
LA_DP_STMD (0.50)
3.33*
LO_TA 1.84)
0.02
LO_DEPO ©.15)
0.44 *
LO_DP_STMD (1.76)
I NSFR 2‘20 *kk 2.47 *kk 2‘30 *kk 2.42 *kk 2‘56 *kk 2.72 *kk
- (2.69) (3.26) (2.97) (3.28) (3.59) (3.82)
-23.66 * 2241+ 22.23* 2062 * 24.36 * 24.65 *
T12_RWA (-1.87) (-1.82) (-1.79) (-1.63) (-1.84) (-1.73)
LLP TLO 57.03 ** 47.89 * 56.70 ** 58.19 * 55.90 * 56.43 *
- (1.99) (1.62) (1.98) @.77) (1.70) (1.74)
2.05 * 2.00 ** 2.19 * 2.06 ** 1.80 * 1.76 **
M_EFCY (2.29) (2.02) (2.02) (2.17) (1.76) (1.98)
ROA -43.81 -50.11 -44.32 -45.98 -40.70 -38.58
(-1.23) (-1.31) (-1.19) (-1.09) (-0.99) (-0.91)
N TA 0.24 0.25 0.21 0.32 0.14 0.17
- (1.34) (1.36) (1.14) (1.57) (1.08) (1.16)
HHL ING 2.06 2.12 2.10 2.45 * 2.12 1.99
- (1.53) (1.53) (1.52) (1.69) (1.54) (1.39)
10.85 6.63 11.56 13.08 15.00 15.01
GDWL_TA (0.27) (0.15) (0.25) (0.32) (0.35) (0.38)
38.45 * 39.35 * 41.04* 38.71* 40.77 * 37.23
GDP_GWT (1.63) (1.66) (1.68) (1.65) (1.62) (1.49)
BKIM CB 136.51 ** 145.58 %+ 144,82 ** 129.07 ** 138,37 ** 121.70
— (2.95) (3.08) (3.03) (2.75) (2.99) (2.51)
0.07 -0.06 -0.08 -0.10 -0.09 -0.09
CONTROL (-0.61) (-0.50) (-0.61) (-0.79) (-0.72) (-0.76)
c 5.46 * 6,39 ** 5.85 * 9.63 ** 5.48 * 6,21 *
(-2.21) (-2.43) (-2.31) (-2.60) (-2.30) (-2.51)
Mc Fadden R? 0.21 0.21 0.20 0.21 0.20 0.21
LR1 Stat and % level to reject:  40.32 *=* 40.45 w 39.09 ** 40.75 * 38.29 *xx 40.16 ***
HO:b,=0"bi a (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
LR2 Stat and % level to reject:  5.86 ** 8.01 *x 6.22 *xx 7.29 wo 8.76 ** 9.84 *+
HO: byg = 0 (0.02) (0.00) (0.01) (0.01) (0.00) (0.00)
Total Obs. 631 631 631 631 631 631
Total Obs. with Y = 1 22 22 22 22 22 22
In sample classification
Overall correct 93.64 93.00 92.85 93.48 92.37 93.32
classification (%)
Y = 1 correct (%) 54.55 54.55 54.55 54.55 50.00 50.00
Y = 0 correct (%) 95.06 94.40 94.23 94.89 93.90 94.89

This table shows the result of estimating equation (1) using a standard logit model for an unbalanced panel of European
publicly traded commercial banks over the 2008 period. The dependent variable is a binary variable that takes on a
value of 1 atitne t if the bank is bankrupt or technically insolvent at timte1 and a value of 0 otherwise. Seéable 2.4for

the definition of the explanatory variables. Equation (1) is estimated by introducing each liquidity rattbdr@AMELS
approach individually (equations (Dig1.f)). To deal with colinearity issues in all the regressidis?_ TLO with is
orthogonalisedROA and M_EFCY with ROA. The quality of the modek assessedith the McFadden RBquare and the
likelihood ratio test (i.e.LR1, to test the joint significance of regressors by comparing the likelihood of the model with that
of a model with only an intercept). In addition, another likelihood ratio t€RP)(is performedto determine the joint
significance ofregressors by comparing the likelihood of the model with that of a model withi®FRas explanatory
variable. To assess the classification accuracy of the moeshniple classificationare reportedThe cutoff value ighe
proportion ofY equal to lin the sample of European banks (9.7%). *, ** and *** indicate statistical significance at the 10%,
5% and 1% levels, respectively.
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Table 2.B12. Liquidity and bank financial distress for U.S. banks including technically
insolvent banks

1.a 1.b' 1.¢ 1.d 1€ 1.f
7.36
LA TA (120)
4.12
LA_DEPO (143
11.90
LA_DP_STMD (L49)
-6.10
LO_TA (-1.43)
-1.04
LO_DEPO (020)
-4.10
LO_DP_STMD (107
| NSER 13.28 *** 13.28 ¥+ 15.67 ** 12.69 *** 12.40 ** 13.54
- (2.82) (2.78) (2.25) (2.88) (3.02) (4.99)
-8.68 -8.61 -13.20 -8.87 -6.99 -6.08
T12_RWA (-0.65) (-0.69) (-1.12) (-0.63) (-0.52) (-0.38)
P TLO 43.19 ** 41.88 43.41 41.56 42.96 41.97
- (3.10) (2.81) (2.90) (2.97) (3.12) (2.83)
1.42 0.84 -0.79 0.93 1.85 1.47
M_EFCY (1.10) (0.60) (-0.44) (0.74) (1.40) (0.93)
ROA -43,18 -39.06 ** -28.78 ** -38.42 ** -43.93 -42.09 **
(-5.20) (-4.49) (-1.95) (-4.78) (-5.31) (-4.78)
N TA 0.49 * 0.35 0.19 0.47* 0.61 ** 0.57 *
- (1.75) (1.05) (0.49) (1.79) (2.54) (2.56)
L ING 3.36 ** 2.91* 3.07 3.23 % 2.84* 3.10*
- (2.37) Q.77 (1.99) (1.99) (1.68) (1.65)
-16.19 -15.02 -10.64 -24.14 -23.41 -23.97
GDWL_TA (-0.84) (-0.82) (-0.55) (-1.35) (-1.36) (-1.23)
c -23.45 -21.95 * 24,53 * -16.74 % 21,03 ** -19.50 **
(-4.34) (-4.35) (-3.61) (-3.52) (-3.98) (-3.39)
Mc Fadden R? 0.50 051 0.54 0.50 0.49 0.50
LR1 Stat and % level to reject:  132.66 **  133.75**  142.69** 13253 %+ 130,01 **  132.48 ***
HO:b=0"bi a (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
LR2 Stat and % level to reject; ~ 63.38 *+ 68.14 *** 78.01 67.01 ** 41.99 54.72 **
HO: bug = 0 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Total Obs. 2132 2132 2132 2132 2132 2132
Total Obs. with Y =1 24 24 24 24 24 24
In sample classification
Overall correct 97.32 97.28 97.84 97.28 96.90 96.95
classification (%)
Y = 1 correct (%) 83.33 83.33 95.83 79.17 83.33 79.17
Y = 0 correct (%) 97.48 97.44 97.86 97.48 97.06 97.15

This table showshe result of estimating equation (1) using a standard logit model for an unbalanced panel of U.S. publicly
traded commercial banks over the 208808 period. The dependent variable is a binary variable that takes on a value of 1 at
timet if the bank isbankrupt or technically insolvent at time 1 and a value of O otherwise. S€able 2.4for the definition

of the explanatory variables. Equation (1) is estimated by introducing each liquidity ratio from the CAMELS approach
individually (equations (1'# (1.f)). All macroeconomic variables (e.gsDP_GWT, IBK1IM_CBCONTROL have been
removed from equation (1pecause their cross sectional variances are null. To deal with colinearity issues in all the
regressionsl.LP_TLOis orthagonalised witiROAandM_EFCYwith ROA.The quality of the modek assessedith the
McFadden Rsquare and the likelihood ratio test (i.eR1, to test the joint significance of regressors by comparing the
likelihood of the model with that of a mddeith only an intercept). In addition, another likelihood ratio tédR3) is
performedto determine the joint significance of regressors by comparing the likelihood of the model with that of a model
without I_NSFRas explanatory variable. To assess tlasgification accuracy of the model-sample classificationare
reported The cutoff value ighe proportion ofY equal to 1 in the sample of U.S. banks (3%). *, ** and *** indicate
statistical significance at the 10%, 5% and 1% levels, respectively.
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Table 2.B.13. Liquidity and bank financial distress using CFR as the dependent
variable, including the technically insolvent U.S. banks

1.a 1.b 1.¢ 1.d 1. e 1.f
-4.51
LA_TA e
-0.48
LA_DEPO (0.31)
1.17
LA_DP_STMD 0.49)
0.80
LO_TA (0.27)
6.47 ¥
LO_DEPO (4.3
5.15
LO_DP_STMD .84
CFR 1‘44 Kk 1.50 *kk 1‘56 *kk 1.50 *kk 1‘31 *kk 1.41 *kk
(4.37) (4.68) (4.84) (4.57) (4.23) (4.29)
-21.69 -24.12 -26.29 -23.93 -27.86 ** -23.96
T12_RWA (-1.21) (-1.41) (-1.52) (-1.33) (-2.01) (-1.49)
LLP TLO 37.39 *+ 38.23 *** 39.15 38.01 ** 37.68 =+ 40.18 **+
- (2.55) (2.59) (2.60) (2.53) 2.71) (2.80)
1.38 1.08 0.57 1.08 1.49 * 157
M_EFCY (1.24) (0.86) (0.42) (0.90) (1.75) (1.60)
ROA -40.34 -40.47 -38.42 -40.62 *** -44,23 -42.62
(-5.58) (-5.34) (-5.00) (-5.69) (-6.19) (-5.79)
N TA 0.62 **+ 0.56 ** 0.47 * 0.55 ** 0.43 ** 0.58 **
- (2.88) (2.41) (2.15) (2.52) (2.37) (3.13)
HHI NG 1.39 1.61 1.56 157 1.03 1.20
- (0.97) (1.10) (1.08) (1.09) (0.78) (0.81)
-27.05 -24.63 -22.83 -23.75 -14.57 -21.58
GDWL_TA (-1.32) (-1.14) (-1.02) (-1.10) (-0.75) (-1.05)
c 7,79 7,93+ -7.49 -8.56 * -12.98 12,77 #*
(-2.70) (-2.67) (-2.55) (-1.72) (-5.43) (-4.20)
Mc Fadden R? 0.34 0.33 0.33 0.33 0.39 0.36
LR1 Stat and % level to reject: ~ 88.10 * 86.07 ** 86.28 *** 86.05 *** 102.93 *** 95.48 **
HO:b,=0"bi a (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
LR2 Stat and % level to reject: ~ 18.93 *** 20.57 ** 21.91 20.65 *** 15.03 #* 17.83 *+
HO: bs =0 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Total Obs. 2127 2127 2127 2127 2127 2127
Total Obs. with Y =1 24 24 24 24 24 24
In sample classification
Overall correct 96.24 96.42 96.28 96.38 96.00 96.05
classification (%)
Y = 1 correct (%) 66.67 62.50 62.50 62.50 70.83 66.67
Y = 0 correct (%) 96.57 96.81 96.67 96.76 96.29 96.38

This table shows the result of estimating equation (1) using a standard logit model for an unbalanced panel dicly.S. pub
traded commercial banks over the 208808 period. The dependent variable is a binary variable that takes on a value of 1 at
timet if the bank is bankrupt or technically insolvent at timel and a value of O otherwise. S€able 2.4for the definition

of the explanatory variables. Equation (1) is estimated by introducing each liquidity ratio from the CAMELS approach
individually (equations (1:# (1.f)). However,the |_NSFRvariableis replacedby the CFR variable (ie., the ratio of the
required amount of stable of funding to the core deposits and the other stable funding). In addition, all macroeconomic
variables (e.g.GDP_GWT, IBK1IM_CBCONTROL have been removed from equation fEcause their cross sectional
variances are null. To deal with colinearity issues in all the regresdibRs, TLOwith ROAandM_EFCYis orthogonalised

with ROA.The quality of the moddk assessedith the McFadden Bquare and the likelihood ratio test (ileR1, to test

the joint significance of regressors by comparing the likelihood of the model with that of a model with only an intercept). In
addition, another likelihood ratio tedtR?2) is performedo determine the joint significance of regressors by comparing the
likelihood of the model with that of a model withoUtNSFRas explanatory variable. To assess the classification accuracy of
the model, insample classificationare reportedThe cutoff value ighe proportion ofy equal to 1 in the sample of U.S.
banks (3%). *, ** and** indicate statistical significance at the 10%, 5% and 1% levels, respectively.
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CHAPTER 3.

BANK CAPITAL BUFFER AND LIQUIDITY:

EVIDENCE FROM U.S. AND EUROPEAN PUBLICLY TRADED
BANKS

This chapter refers to the working paper tititkdBank capi t al buffer and | iquidi
European publicly traded bank s ®hispdpér$as baemyprasented tRtheu | e t
International Finance and Banking Societynfawence (IFABS) in Rome, July 2011. We received the award of

the Best PhD papefhispaper was | isted on SSRN6s Top Ten downl oa
Banking & Monetary Policy (Topic). This paper has been submitted for publication totieal of Banking

and Finance
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Chapter 31 Bank capital buffer and liquidity: Evidence from US and Europeablicly
traded banks

ABSTRACT.

The theory of financial intermediation highlights various channels through which
capital and liquidity are interrelated. Using a simultanesgisations frameworkChapter 3
investigats the relationship étween bank capital buffer and liquidity for European and U.S.
publicly traded commercial banks from 2000 to 2008. Previous research studying the
determinants of bank capital buffer has neglected the role of liquidity. On the whole, banks do
not strengthemheir capital buffer when they face higher illiquidity as defined in the Basel Il
accords or when they create more liquidity as measureBebger and Bouwman (20Q9)
However, considering other measures of illigtyithat focus more closely on core deposits in
the United States, the results show that, except for very large institutions, banks do actually
build larger capital buffers when they are exposed to higher illiquidity. The empirical
investigation supportshé need to implement minimum liquidity ratios concomitantly to
capital ratios, as stressed by the Basel Committee; however, the findings also shed light on the
need to further clarify how to define and measure illiquidity and also on how to regulate very
large banking institutions, which behave differently than smaller ones.

JEL classificationG21; G28

Keywords:Bank Capital Buffer; Liquidity; Bank Regulation
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3.1. Introduction

Liquidity transformation is traditionally considered the preeminenttian®f banks,
but also the primary source of their vulnerability and a justification for their protection
through a public safety net in the form of deposit insuraiBegaft, 198Q Diamond and
Dybvig, 1983. Indeed, an important role of banks in the economy is to provide liquidity by
funding longterm, illiquid assets with shetérm, liquid liabilities. Thus, banks hold illiquid
assets and provide cash to the rest of the economy. dresrtfey face risk if some liabilities
invested in illiquid assets are claimed at short notice. The subprime crisis well illustrates how
quickly and severely illiquidity can crystallize. In particular, it shows how some sources of
funding can evaporate,ompounding concerns about the valuation of assets and capital
adequacy rules(S, 2009

The existing theoretical and empirical literature considers the causal link of bank
capital and liquidity creatianThe theoretical lgrature provides two opposing views on this
relationship. Under the first view, bank capital tends to impede liquidity creation through two
distinct effects: thdifinancial fragility structuré and theficrowdingout of depositd The
fifinancial fragility gructured, characterized by lower capital, tends to faquidity creation
(Diamond and Rajan, 200Q0013, while higher capital ratios could crowd out deposits and
thereby reduce liquidity creation (Gorton and Winton, 2000 Roughly described, the
fifinancial fragility structure effect is the outcome of the following process. The bank collects
funds from depositors and lends them to borrowers.n®yitoring borrowers, the bank
obtains private information that gives it an advantage in assessing the profitability of its
borrowers. However, this informational advantage creates an agency problem, and the bank
might extort rents from its depositors bgquiring a greater share of the loan income. If
depositors refuse to pay the higher cost, the bank withholds monitoring ecdibecting
efforts. Because depositors know that the bank might abuse their trust, they become reluctant
to put their money it he bank. Consequentl vy, the bank mi
adopting a fragile financial structure with a large share of liquid deposits. A contract with
depositors mit i-gpaprokdem bdacduse ddpasitoks 6as rum an thd bank if the
bank threatens to withhold efforts. Consequently, financial fragility favors liquidity creation
in that it allows the bank to collect more deposits and grant more loans. In contrast, higher
capital tends to mitigate the financial fragility and enhancebabhgaining power of the bank,

which hampers the credibility of its commitment to depositors. Thus, higher capital tends to
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decreasdiquidity creation In addition,Gorton and Winton (200how that a higher capital
ratio canreduce liquidity creation through another effect: fieeowdingout of deposits
They maintain that deposits are more effective liquidity hedges for agents than investments in
bank equity. Indeed, deposits are totally or partially insured and withdraatade value. In
contrast, bank capital is not exigible and has a stochastic value that depends on the state of
bank fundamentals and the liquidity of the stock exchange. Consequently, higher capital ratios
shift investorso f upositsto felativehy illiquellbank capita. IThus, | | qu i
the higher is the bank's capital ratio, the lower is its liquidity credtloder the second view,
higher capital enhances the ability of banks to create liquidity. Hepgdity creation
increases thebbn k 6s exposure to risk, as its | osses
satisfy the liquidity demands of customerdlén and Gale, 2004 Bank capital allows the
bank to absorb greater risRé€pullo, 2004 Thus, under the second view, the higher is the
bank's capital ratio, the higher is itgjuidity creation Berger and Bouwman (2009)
empirically test these recent theories of the relationshipdsgtwapital antiquidity creation
Using a sample of U.S. commercial banks from 1993 to 2003, they find that the relationship is
positive for large banks and negative for small banks.

While theory suggests a causal relationship from capital to liquiiation, in
practice, the issue is more complex and both might be jointly detertimedieed, the more
banks create liquidity, the more they are exposed to the risk of being unable to meet
unexpected withdrawals from customers. Thus, banks may nee@ngthen their solvency
to access external funding more easily or, in extreme cases, to face unexpected losses from
selling some assets at fisale pricesNlatz and Neu, 2007

Banks must comply with capital standards througinimium requirements for risk
weighted capital ratios. However, most banks hold an amount of capital that exceeds the
minimum imposed by regulation. From this perspective, various studies investigate why
banks buildup such capital buffers. These studieslypnfoous on the relationship between a
given determinant and bank capital buffer by controlling for other potential determinants.
From this perspective,indquist (2004)uses Norwegian banks to study the impact of the risk
of bank assets on capital buffer. Regulatory capital requirements are only based on credit,

market and operational risks and do not cover all types of risk. Furthermore, sophisticated risk

65 Berger and Bouwman (2009pint out this endogeneity issue. Consequently, therpret their results as
correlations between capital and liquidity creation rather than causal relationships. Their study focuses on the
determinants of liquidity creation. Capital is one of their independent variables, and they address endogeneity
using instrumental variable regressions.
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valuation models might underestimate risk. Therefore, banks migthtclapital in excess of
the minimum required by regulators so they can face unexpected losses from their risky
assets. HoweveLindquist (2004)oes not find any significant linkokipii and Milne (2011)
also focus on the relationship between risk and bank capital buffer, but they examine the
relationship between capital buffer and portfolio risk adjustments. Using U.S. bank holding
companies and commercial banks over the 192866 perod, they find a positive twavay
relationship. Several studies investigate how the business cycle might influence bank capital
buffer, as much debate on Basel capi-t al
cycl i Apsoiettaly (@004pandStolz and Wedow (201Xonsider Spanish and German
banks, respectivelyBikker and Metzemakers (2004nd Jokipii and Milne (2008focus on
banks from 29 OECD countries and from 25 European countries, respectively. Their results
globally highlight a significant negative comovement with the cycle. Banks tend to decrease
(increase) their capital buffer during upturns (downtur@ther studies ansider the impact
of market discipline in the determination of bank capital buffer. They empirically test whether
market discipline provides enough incentives for banks to strengthen their capital buffer to
mitigate their default risk. For exampllannery and Rangan (2008udy the causes of the
bank capital buildup of the 1990s for large U.S. banks. They find that among the relevant
factors, market discipline explains the bulk of this buildéifon et al. (2004)and Nier and
Baumann (2006)using a sample of UK banks and a large comsitry panel data set from
32 countries, respectively, show that moral hazard is effective and that market discipline
encourag@s banks to strengthen their capital buffesnseca and Gonzalez (20k®nsider
cross country data from 70 countries and investigate whether the influence of market
discipline on capital buffer varies across countries witlerdogeneous frameworks for
regulation, supervision and institutions. They find that, even if market discipline has a
positive impact on bank capital buffer, the relationship depends on several structural factors.
Indeed, restrictions on bank activitiesfeetive supervision and bad institutional environment
tend to weaken market discipline and reduce incentives for banks to hold capital in excess of
the minimum required by regulatoiSonsidering the strand of the empirical literature on the
determinants fobank capital buffer, thisliterature does noseem toconsider the role of
liquidity in analyzing bank capital buffer.

The purpose of this chapter is to study the relationship between bank capital buffer and
liquidity. The aim is to study theontribution of liquidity in explaining bank capital buffer

beyond the determinants considered in the literature. Specifidhily, study questiors
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whether banks maintain or strengthen their capital buffer when they face higher illiquidity. In
this context, banks mht strengthen their solvency standards to offset their liquidity
constraint and improve their ability to raise external funds. In addition, banks might raise their
capital standards to better assume the losses from selling illiquid assets to repdojitieslia
claimed on demand. If the hypothesis is rejegtéuht is, if banks do not adjust and improve
their capital standards when facing higher illiquidityquidity requirements concomitant to
capital standards might be needed to temper the overalhegskiof banks. From this
perspective, this study also contributes to the debate on liquidity regulation implemented in
the Basel IIl regulatorframework®,

This study extends the current literature in several directions. First, it adds to the
strand of theexisting empirical literature on bank capital buffer, in that liquidity has not yet
been considered a determinant of capital buffer. Second, to be consistent with recent empirical
findings showing thatbank capital and liquidity might be jointly determih@ simultaneous
equations modat usedn this study Third, both a liquidity creation indicator in the steps of
Berger and Bouwman (2008nd a liquidity indicator in line with the definition of the Basel
Commitee on Banking Regulation and Supervision (i.e., bt stable funding rat)oare
considered in tAstudy The net stable funding ratishows to what extent a bank is able to
meet its liquidity requirements without borrowing money or selling its assetsoss. This
measure accounts for the imbalances of both sides of bank balance sheets and enables
regulators to better assess the ability of banks to meet unexpected customer withdrawals from
their liquid assets. The main difference between litp@idity creation indicator and the
liquidity indicator as defined in the Basel Ill accords stems from the liability side of the
balance sheets. THiguidity creationindicator considers the maturity of liabilities, whereas
the liquidity indicator as defined in thgasel Il accordsfocuses on their stability. Liquid
liabilities can be defined as all liabilities that mature within one year. Stable funding are all
the liabilities that are expected to stay within the institutlenom these two approaches to
measure &nk liquidity, this study investigatewhether bank managers give a higher

importance to the maturity of their funding or to their stability in their definition of bank

66Two regulatory standards f ornetlsitameufundingtraid® hadweentbh dére si 1
amount of longterm, stable sources of funding an institution uses relative to the liquidity profilesasfsis$s

and the potential for contingent calls on funding liquidity arising frombafincesheet commitments and

obligations. The standard requires a minimum amount of funding that is expected to be stable over a one year

time horizon based on liquiditfactors assigned to assets and-hzfancesheet commitments. The Basel

Commi ttee has aliquddycoverageratio u ¢ ® d p r lo endefimeresitiehcy of thén liguidity

profile of institutions by ensuring that they have sufficient hyghlity liquid resources to survive an acute stress

scenario lasting for one month. These proposals have been fully calibrated and were agreed upon on December,
2010 and revised alune 2011 (Basel Il Accords)
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liquidity. Finally, this study also adds to the literature by assessing the accuiagyaving
the regulatory framework by adding liquidity requirements to capital standards.

The main results, obtained for listed U.S. and European banks during tHe@080
period, show that banks do not strengthen their capital buffer when they faee ifiguidity
as defined in the Basel Ill accords or when they create more liquidity as measieybry
and Bouwman (2009However, considering a different definition of stable liabilities specific
to U.S. bank based on the concept of core deposits, the results show that, except for very
large institutions, banks do actually build larger capital buffers when they are exposed to
higher illiquidity. The findings support the need to implement minimum liquiditiogat
concomitant to capital ratios, as stressed by the Basel Committee. Nevertheless, the results
also shed light on the need to further clarify how to define and measure illiquidity.

The remainder of this chapter is organized as follows. Section 3.2{wd¢ke dataset
andtheempirical strategy, while section 3.3 describes the variables considered in the analysis.
Results and robustness checks are presented in sections 3.4 and 3.5. Section 3.6 presents

concluding remarks.
3.2. Sample and empirical method
3.2.1. Presentation of the sample

The sample includes U.S. and Eurogéamublicly traded commercial banks over the
2000 2008 period.The focus is orlJ.S. and European banks because the required data are
available on standard databases to ensure an aczaem@esentativeness tife sample of
banks in each country. Furthermotiee sample includes onligted banks becauske setting
requiresmarket data (i.e., market value of assets, dividends) and a detailed breakdown of
bank balance sheets to computpiidity indicators. In standard databases, these informations
are more frequently and extensively reported for listed banks.

Annual consolidated financial statementsre extracted from Bloombergrhe study
alsoi ncl udes data fr om dulatien adoSudertisofy BatabaBailth 2 0 0 7

67 The sample incldes banks from the 27 EU member countries, Norway and Switzerland. However, the
required data are available only for banks located in the 20 following countries: Austria, Belgium, Cyprus,
Denmark, Finland, France, Germany, Greece, Iceland, Ireland, liglghtenstein, Malta, the Netherlands,
Norway, Portugal, Spain, SwedgeBwitzerland anthe United Kingdom.
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et al., 2007 to compute indicators of regulatory oversight of bank capital and of supervisory
oversight.

From 2000 to 2008870 listed commercial banks have been identified (648én
United States and 225 in Europ&p enable the liquidity indicator computation, the sangple
restrictedto banks for which the breakdown for loans by category and the breakdown for
deposits by maturityvere available in Bloomberg or in annual remrfThe final sample
consists of 781 commercial banks (574 in the United States and 207 in Edraiple).3.1
presents the distribution of banks by country and the representativeness of the sample. The
study compares aggregatdal assets of banks included in the final sample with aggregate
total assets of the whole banking system. Over the iZUWB period, the final sample
accounts, on average, for 66.4% of the total assets of U.S. commercial banks as reported by
the FederaDeposit Insurance Corporation (FDIC) and 60.4% of the total assets of European

commercial banks as reported by central banks.

Table 3.1. Distribution of U.S. and European listed commercial banks

Banks . . Total assets of banks in final
. . Banks included in
available in the final sample sample / total assets of the
Bloomberg banking system (%)
United States 645 574 66.4
Europe 225 207 60.4
Austria 8 8 57.3
Belgium 4 3 80.3
Cyprus 4 4 69.7
Denmark 44 38 60.6
Finland 2 2 71.2
France 22 22 62.1
Germany 15 14 40.1
Greece 12 12 80.6
Iceland 2 2 66.3
Ireland 3 3 31.3
Italy 24 22 59.6
Liechtenstein 2 2 50.1
Malta 4 4 325
Netherlands 2 2 47.6
Norway 23 20 70.3
Portugal 6 6 55.3
Spain 15 15 64.4
Sweden 4 4 72.6
Switzerland 22 18 74.8
United Kingdom 7 6 61.5

Source: Bloomberg, European Central Bank, Bank of Exgliiational Bank of Switzerland, Sveriges Riskbank, Danmarks
Nationalbank, Central Bank of Iceland, FDIC and Finance Norway. To deal with the issue of sample representativeness, the
study compares aggregate total assets of banks included in the finak sgueplU.S. and European publicly traded
commercial banks) with aggregate total assets of the whole banking system. From 2000 to 2008, the ratio of aggregate total
assets of banks included in the final sample to aggregate total assets of the wholg ik is computed. This table

reports the average value of this ratio country by country.
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Table 3.2presents some general descriptive statistics of the final sample including
U.S. and European bankBy using several key aounting ratios, the data highlight that
banks are on average focused on traditional intermediation activities. Indeed, loans and
deposits account for a large share of bank total assets and total liabilities. The average share of
loans in total assets 68#tand the average ratio of total deposits to total assets is 70.2%. In
addition average interest income accounts for nearly -tuagers of total income (72.3%).
However, there is a high heterogeneity across banks, as shown by the high standard deviation
and extreme values of each rétioConsidering the ratios of total loans to total assets and
total deposits to total assets, minimum values are respectively equal to 3.7% and 4.1%.
Because after checking these very low minima are not outliers but pfeva#gveral large
European universal banks, these observations are kept in the pagatding the quality of
bank assets, the average share of loan loss provisions in total loab&oisConsidering
profitability, the average return on assets is equél 9%. Last, in terms of capitalization, the
average risk weighted capital ratio is higher than the minimum regulatory requirement (8% in
most countries) at 13.2%, and the average ratio of Tier 1 capital to total assets is 8.2%.

Table 3.2. Summary descptive statistics of the sample of U.S. and European listed
commercial banks, on average, from 2000 to 2008

Total assets in| Total loans / | Total deposits Loa‘nAIoss Tier 1 capital /| Tier 1 and 2 Total Interest
USS$ billion total assets | total assets | Provioons / total assets | capital / RWA ROA income / total
total loans income
Mean 48.9 66.4 70.2 0.5 8.2 13.2 0.9 72.3
Median 1.1 68.3 75.4 0.3 7.7 12.5 0.9 75.9
Max 3768.2 95.1 96.0 7.2 35.2 34.0 6.9 100.0
Min 0.02 3.7 4.1 -1.2 0.1 45 -13.3 4.7
Std. Dev. 2225 14.2 17.0 0.6 34 3.3 0.9 15.6

Source: Bloomberg (200Q008). All variables are expressed in percentage, edaept assetsTotal assetin US$hillion;

Total loans / total asets:(commercial loans + consumer loans + other loans) / total a3se#s;deposits / total assets:
(demand deposits + saving deposits + time deposits + other time deposits) / totaLaaselizss provisions / total loans:

loan loss provisions (commercial loans + consumer loans + other loam®r 1 capital / total assetsTier 1 capital / total
assetsTier 1 and?2 capital / RWA(Tier 1 capital + Tier 2 capital) / total risk weighted assBI®A: net income / total
assetsTotal interest income total income(interest income from loans + resale agreements + interbank investments + other
interest income or losses) / total income.

68 On average, US commercial banks exhibit significantly higher ratios of loans to total assets (69% for US

banks and 65% for European banks), dépdse total assets (77% for US banks and 49% for European banks)

and gross interest income to total income (78% for US banks and 58% for European banks) than European
banks. This might be explained as follows: U.S. banking groups are allowed to perfoimvac t i es fAcl osel y
to bankingo, such as investment banking and i nsuranc ¢
Federal Reserve (iid. f t hey meet t {basedapithibratingh Thgréfaes mostrbankirg groups

are bcused on banking business, primarily issuing deposits and making loans. In Europe, banking groups are not
subject to such requirements and can more easily develop their market activities.
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3.2.2. The model and regression framework

This chapter investigates the contribution of liquidity in explainingklapital buffer
beyond the determinants considered in the existing literature. Nevertheless, previous studies
show that bank capital might also be a determinant of hgualdity creation(Berger and
Bouwman, 200Q Thus to deal with endogeneitihis includesa simultaneousquations
model. In the first equation (i.e., the capital buffer equation), capital heffegressedn a
set of factors identified in the previous literature, to which liquidity variadmeaddedusing
several proxies. In the second equation (i.e., the liquidity equation), liqudrtgble is
regressedn a set of independent variables identified in previous literature effifparical
model is specified by the following simultaneoeguations system (noted as system (1);

subscripts andt denoting bank and period, respectively):

K J
BUFFER, =a; +PB L, +ZYkDBki,H +ZY'1DBji,t T8

k=1 j=1

N N (1)
L., =38, +¢ BUFFER, +kaDLm.'t_l +Z;\'nD|_nLt +E,

m=1 n=1

Previous empirical studies on capital buffer and liquidity respectively highlight
potential endogeneity issues with some larptory variables and specifically with most of
the bank level indicators. To address such i€Saesi followingLindquist (2004) in both the
capital and the liquidity equations all the explanatory variables which arenpbbu
endogenous in the existing literatumee replacedby their oneyear lagged valué BUFFER
and L correspond respectively to capital buffer and to liquidity prd®@ and DL, are
respectively th¢™ and then™ exogenous determinants of capital leufind liquidity.DB, and
DL are respectively the" and them™ presumably endogenous determinants of capital buffer
and liquidity.

System (1) is estimated considerittte generalized method of moments (GMM).
Considering this estimation method has twdvantages. It is robust to the distribution of

errors and it is considered as more efficient thandtage least squares (2SLS) regression

69 Hausman testare runfor endogeneity by considering each equatid the systenindividually. The tests

confirm the presence of endogeneity both in the capital buffer and the liquidity equations.

70 After checkingthe one year lagged values of the variables which are considered as presumably endogenous
in the existingliterature are not weak instruments. However, more lags of these vadablest introduced in

the regressionas they are weak instruments.
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because it accounts for the heteroskedasticity of erktall, 2009. After testing for ooss
section and time fixed versus random effects, esestion and time fixed effecése included

in the regressions.
3.3. Definition of variables
3.3.1. Capital buffer

Capital buffer is defined as the amount of capital a bank holds in excess of the
minimum required to meet regulatory standards. This variable is computed as the difference
between the total risk weighted capital ratio (i.e., the ratio of Tier 1 and Tier 2 capital to risk
weighted assets) and the regulatory minimum requirem8usKER_T12. In most of the
countries ofthe sample, regulators set the minimum requirement at 8%, except in Cyprus
where it is equal to 10% and in the United Kingdom wliteieequal td9% following Jokipii
and Milne (2008Y". In addition, in Germany, regulatory minimum requirement is set to 12.5%
for newly established banks in the first two years of business. However, suchabamict
included in thesample of German banks. For deeper insights, an alternative measure of
captal buffer is also considered. This measuneicates the amount of Tier 1 capital that a
bank holds in excess of the minimum requirement which is set to 4% in all countries
(BUFFER_T). Tier 1 capital consists of better quality capital and banks mightaseaging
the different components of regulatory capital differently.

Since bank capital and liquidity creation might be jointly determined, capital buffer is
the dependent variable in the capital buffer equation of system (1) and an explanatory variable
in the liquidity equation of this system. As discussed above, the theoretical literature provides
t wo opposite views of the i mpact of capital
hypot hBiamorsl dand (Ran, 2000 and 20013 and t he ndeuposit
hypot hHGeroom adWirfton, 20Q(redict that higher capital will decrease bank liquidity
creati on. However , ypotehefsrn is®k palsd aurdl @tt iecn tt a
increase bank liquidity creation. Thus, the expected sign for the coefficient of this variable is

ambiguous in the liquidity equation.

711n the United Kingdom, the Financial Stability Authority considers two capital ratiosrigiger ratioand tte
higher target ratioThe trigger ratiocorresponds to the regulatory minimum risk weighted capital ratio. The
higher target ratiégs set above th&igger ratiq resulting in higher levels of capital required by the regulators for
individual banksJokipii and Milne (2008konsider a 9% requirement for UK banks. To deal with this issue and
following Jokipii and Milne (2008)regulatory minimum risk weighted capital ratio i$ &£9% in this study for

UK banks.
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3.3.2. Measures of liquidity

In the banking literature, most empirical dites that consider liquidity indicators use
ratios computed from accounting data (i.e., consistent with liquidity indicators of the
CAMELS rating approach). However, as arguedPmprman and Blake (20Q5)sing such
liquidity ratios could be inaccurate under certain conditidizs. example, a large regional
bank such as the Southeast Bank of Miami, with a ratio of liquid assets to total assets above
30%, bankrupted in September 1991 because of its inability to repay som&dsbliimed
on demand with its liquid assétsIn addition, given the development of bank market
activities, the cash value of assets that could be monetized and the availability of market
funding are essential to assess bank liquidity. To deal withissigbs, some empirical studies
use synthetic liquidity indicators that include, in addition to the information provided by
accounting data on the liquidity profile of banks, information about the cash value of assets
that could be monetized and about thaikability of market funding to determine the
liquidity of bank assets and liabilitieB¢ep and Schaefer, 20@erger and Bouwman, 2009
BIS, 2009& Using this literature emphasizing the use of such synthetic indicators and
considering the Basel Il international framework for liquidity assessment in banking, this
study uses the following two proxies: a liquidity creation indicalo€) and the invese’® of
the Basel Il net stable funding ratib KSFR ™.

The first liquidity measure is the liquidity creation indicatbC) defined byBerger
and Bouwman (2009)To compute this indicator, first, all assets a@adilities are classified
as liquid, semiliquid or illiquid according to their maturity and their category. The authors

72 The Southeast Bank of Miami had experienced significant problems as a result of concentrated lending in
commercial real estate and weak underwriting and credit administration practices. As of August 31, 1991, real

estd e | oans at Sout heast Bank of Mi a mi totaled US$3.

nonperforming assets equaled 10% of loans. Southeast Bank of Miami reported a loss of US$116.6 million for
the first quarter and US$139 million fone second quarter of 1991. The announcement of these huge losses

caused more depositors to withdraw their funds, and

was closed on September 19, 1991, when it was unable to repay a loan froed¢hal Reserve Bank of
Atlanta.

73 This study uses the inverse of the Basel Ill net stable funding ratio. A higher value indicates higher illiquidity.
74 Bank liquidity is affected by onand offbalance sheets positions. This study uses the liquidity drégte
banks or their liquidity profile only from ehalance sheet positions because a detailed breakdownlwdlaffce

sheets is not available in standard databadebnstrom and Tirole (19983nd Kashyap et al. (2002hdicate

that banks can also create liquidity off the balance sheet through loan commitments to customers and similar
claims to liquid funds. In addition, the potential contingent calls on funding liquidity arising frobmalafiice

sheet commitments and obligations can generate lack of liquidity and thus increase bank illiquidity. However,
banks can hold loan commitments from other financial institutions. These liquidity facilities are likely to
negatively affect bank liquidity crégah and illiquidity. Consequently, the net effect of -bflance sheet
positions on bank liquidity creation and illiquidity is not cleai.
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assume that some assets are easier to sell than others (e.g., securitizable loans, trading assets).
In addition, they assume that somabllities are more volatile than others, such as
commercial papers and shoerm deposits. Second, each asset and liability item is weighted
accordingly.Appendix Bshows the weights applied to bank balance sheets badgdrger

and Bouwman (2009)The result of the calculation is an absolute value of created liquidity

(i.e., a U.S. dollar or euro amount of actual liquidity created on the balance sheets). Liquidity

creation [C) is then calculated as follows:

0.5 * illiquid assets + 0 * semiliquid assets - 0.5 * liquid assets
+ 0.5 * liquid liabilities + 0 * semiliquid liabilities - 0.5 * illiquid liabilities
Total assets

LC =

All else being equal, a bank creates one dollar of liquidity by investing one dollar of
liquid liabilities (e.g., transaction deposits) into one dollar of illiquid assets (e.g., business
loans). Similarly, a bank destroys odellar of liquidity by investing one dollar of illiquid
liabilities or equity into one dollar of liquid assets (e.g., stemn government securities).
Higher values of liquidity creation indicate higher bank illiquidity, as it invests more liquid
liabilities into illiquid assets. In such a case, the bank is more exposed to maturity
transformation risk if customers claim their funds on demand while illiquid assets are saleable

at fire sale prices.

The second liquidity proxysedin this study is based othe regulatory standards
proposed by the Basel Committee on Banking Regulation and Supeni&i®n 20094
Following the subprime crisis, in recognition of the need for banks to improve their liquidity
management, the Bas€lommittee on Banking Regulation and Supervision developed an
international framework for liquidity assessment in bankBIip( 20093 Among the several
guidelines, the Basel (A a cnetetaiblg fundingratib ud e t h
This ratio is intended to promote resiliency over ldegn time horizons by creating
additional incentives for banks to fund their activities with more stable sources of funding on
an ongoing structural basfs This liquidity measue is the ratio of the available amount of

stable funding to the required amount of stable funding. The available amount of stable

75The Basel Commi ttee on Banki ng Re gliqlidiycoverage mtdd Super
This ratio is intended to promote the sht@tm resiliency of the liquidity profile of banks by ensuring that they

have sufficient higkguality liquid resources to survive an acute stress scenario lasting for one Tosttiesis

focuseson a oneyear horizoranddoesnot compute such a ratiahich requires the use of monthly data.
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funding iIis the total amount of an institut
maturities of one yearorgreatarnd ( 3) portion of fAstableodo no
deposits with maturities of less than one year that would be expected to stay within the
institution. The required amount of stable funding is the amount of a particular asset that
could not bemonetized through sale or used as collateral in a secured borrowing on an
extended basis during a | iqui dindgtstablefureding | a st
ratiod, a specific required stable funding factor is assigned to each particularf gpsed and
a specific available stable funding factor is assigned to each particular type of liability.
Appendix Chbriefly summarizes the composition of asset and liability categories and related
stable funding factors. Theigher the required amount of stable funding compared with the
available amount of stable funding, the more illiquid a bank is considered. Because the
regulation on bank liquidity is not yet implemented, this ratio is only an indicator of bank
illiquidity as defined in the Basel Il accords and does not establish a minimum acceptable
amount of stable funding based on the | iqui
activities over a ongear time horizon.

The secondiquidity measureused in thé studyis the inverse of the regulatory ratio
(BIS, 2009a. The inverse of the net stable funding ratidNSFR is the ratioof the required
amount of stable funding to the available amount of stable funfimgendix D shows the
breakdown of bank balance sheets as provided by Bloomberg and its weighting with respect
to the Basel Ill framework to calculate the inverse of the net stable funding ratio. On the asset
side, the type and maturity ofsets is defined consistent with the definitio®t® (2009a}o
apply the corresponding weights. On the liability side, only the maturity of liabilities is
considered to apply the corresponding weights. Because the dagaravitje the breakdown
of deposits according to their maturity and not according to the type of depositors, the
intermediate weight of 0’7 is considered for stable demand deposits and saving deposits
(including all deposits with a maturity of less tharegmear). This study calculates the inverse
of the net stable funding ratib NSFR as follows:

76 The Basel Committee considers three different weights (i.e., 0.5 or 0.7 or 0.85) for demand and saving
deposits (i.e., all deposits with a maturity of less than 1 year) accdadthg type of depositors. Here, it is the
intermediate weight of 0.7 that is used.section 3.5 robustness checks are performed by considering other
weights.
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0 * (cash + interbank assets + short-term marketable assets)
+ 0.5 * (long-term marketable assets + customer acceptances)
+0.85 * consumer loans
Required amount of stable funding _ + 1 * (commercial loans + other loans + other assets + fixed asse
Available amount of stable funding~ 0.7 * (demand deposits + saving deposits)
+ 0 * (short-term market debt + other short-term liabilities)
+ 1 * (long-term liabilities + equity)

| NSFR =

Higher values othe two liquidity indicators indicate higher bank illiquidity. Higher
levels of liquidity creation L(C) mean that banks invest more liquidbilities in illiquid
assets. In addition, a higher inverse net stable funding fallsER implies that the amount
of assets that cannot be monetized is deviating from the available amount of stable funding. In
this context, a bank faces risk if sorguid liabilities (i.e., unstable funding) invested in
illiquid assets (i.e., assets that could not be monetized or that can be sold at loss) are claimed
on demand. Rational behavior of banks might to hold more capital to assume the losses
incurred by higer illiquidity. Consequently, a positive sign is expected for the coefficients of
the variabled.C andl_NSFRin the determination of capital buffer.

3.3.3. Variables affecting capital buffer and liquidity from previous literature

Following the existing iterature, this study includesa large set of banlevel
indicators and macroeconomic variables that are likely to affect bank capital buffer and
liquidity respectively.

Profitability is included in both the capital buffer and the liquidity equations. Beca
raising additional capital is costly, capital accumulation can more easily rely on funds
generated internally (through higher retained earnings, weaker dividend payments and stock
repurchase) in | ine with tHaenerii gnd Rangam go08 r d e r
Thus, a positive relationshils expectedbetween bank profitability and capital buffer. In
addition, higher profitability captures the impact of better financial soundness on banks' risk
bearingcapacity and on their ability to perform liquidity transformati@hén et al., 2010
Rauch et al., 2009 Thus, a positive relationship expectedetween bank profitability and
illiquidity. However, a troubled bank can also take more risk and increase its liquidity
transformation in an attempt to increase its expected profitability, specifically if it is
consideredoo-big-to-fail. Thus, the sign of the relationship between bank profitability and
illi quidity could also be negativelhe return on assets is consideregraxy of bank
profitability (ROA. On the whole, the expected sign for the coefficient of this variable is

positive in the capital buffer equation but ambiguous in the liquidity equation.
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Because capital accumulation will also depend on dividend policy, the dividend
payout ratiois usedin the framework, followingGropp and Heider (2010A negative
relationshipmight be expectedetween the dividend payout @atand capital bufferThe
dividend payout ratig as defined in the Bloomberg databaisethe ratio of total common
dividends to the difference between net income and minority interests plus preferred
dividends (DIV_PYRT. Thus, a negative sign for the &fogent of this variable in the
determination of capital buffer should result.

The riskiness of bank assets is also included in both the capital buffer and the liquidity
equationsThe ratio of loan loss provisions to total loahkR_TLO) is considered aroxy of
asset riskNote thatthe expected sign for the relationship between this variable and capital
buffer is not cleacut. Because bank capital can be viewed as a security buffer to assume
losses from risky and poor quality assébe banks willingto take higher riskmight hold
more capital Berger et al.,, 20Q8Flannery and Rangan, 2Q08&ropp and Heider, 20}0
However, an increase in thex pst measure of risk could lower capital buffer, given that
capital is accumulated to face unexpected losagssp et al., 2004Fonseca and Gonzalez,
201Q Nier and Baumann,dD6). Regarding the relationship between liquidity and asset risk,
lower exposure to risk enables the bank to enhance its market and loan activities by
continuously meeting the capitat@k requirementsBerger ad Bouwman, 2009Deep and
Schaefer, 2004Rauch et al., 2009Consequently, better asset quality will improve the ability
of banks to perform liquidity transformation. Thus, the expected feigrihe relationship
between asset risk and bank illiquidity is negative. On the whole, the expected sign for the
coefficient of this variable is ambiguous in the capital buffer equation but negative in the
liquidity equation.

The influence of the cost efquityis also considereds a determinant of capital buffer
following previous works Ayuso et al., 2004Bikker and Metzemakers, 2004okipii and
Milne, 2008 Stolz and Wedow, 20}1using return on equityROE i.e., the ratio of net
income to total equity) as a proxy of the cost of equity. A negativeisigrpectedor the
coefficient of this variable in the capital buffer equation

In accordance witlAyuso et al. (2004)this study includeshe importance of bank
loan activities to determine capital buffer. Banks highly involved in loan activities should face
higher capital requirementassumingthat loan activities are relatively better taken into
account into the capital regulatory requirement than other nontraditional activities. Thus, a

negative relationships expectedetween the extent of loan activities and capital buffbe
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ratio of total loando total assetsLO_TA) is considered a proxy of bank loan activitiés
addition, an increase in assets through loans will increase capital requirements (because risk
weighted assets are larger) and therefore decrease capital buffer. Consequensiotiidre

be a negative relationship between the growth rate of the loan portfolio and capitalThéfer.
annual growth rate of net loansd_GWT) is considered a proxy of the importance of credit
expansionA negative signs expectedor the coefficient othis variable in the capital buffer
equation.

Nier and Baumann (2006)dicate that the funding structure of the bank is likely to
affect capital buffer. Because uninsured debtholders are likely to face large losses in case of
bank failure, they are particularly sensitive to the riskiness of the bank and to its default
probability. From this perspective, uninsured debtholders will feel unsafe when the bank is
operating with a capital ratio close to the regulatory minimum requireara will increase
their monitoring effort.Following the literatureJong-term bondholders and subordinated
debtholdersare expected thave the strongest incentives to monitor and discipline banks. To
avoid higher funding cost, banks that are morean¢lon uninsured market debt will hold
higher levels of capital. Therefore, the ratio of ldagn market funding and subordinated
debs to total debtsNIKT_DISQ is consideredo capture such a behavidk positive signis
expectedor the coefficient othis variable in the determination of capital buffer.

Because a bank with a higher charter value can more easily raise capital on the market,
it will presumably need to hold less capital buffer. Alternatively, as argue@rbgp ad
Heider (2010) bank reputation and charter value should also be protected with a large amount
of capital. The ratio of the market value to the book value of as3étsT( BK_VAL is
considered a proxy of bank charter vallidus, the expected sign foretlzoefficient of this
variable in the capital buffer equation is ambiguous.

Berger and Bouwman (2009hed light on the importance of bank market power in
the ability to create liquidity. Market power can affect #wailability of funds Petersen and
Rajan, 199% and the distribution of the loan portfoli@€rger et al. 2005 Greater market
power might enable banks to enhance their transformationtedtitpy granting more loans
and attracting more funds (i.e., deposits or market funding). Thus, market power is expected
to positively affect liquidity creation and hence bank illiquidithe ratio of total assets of
banki located in country to the tdal assets of the banking system in couptMKT_POW
is considered a proxy of bank market pow&ipositive signs expectedor the coefficient of

this variable in the liquidity equation.
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Different business models might also affect liquidity. Spedlificatraditional
intermediation activities such as lending will generate higher illiquidity than trading activities
or commission and fee activitieBherefore a positive relationshipight be expectebetween
the extent of interest generating activitiesd ebank illiquidity. The ratio of gross interest
income to total gross incom8YSI_MD) is used to capture this dimensigk positive sign
for the coefficient of this variable in the liquidity equatsimould result

Bank size is included in both the capibuffer and the liquidity equations. Large
banks benefit from economies of scale in screening and monitoring borrowers and from
greater di versificati on.-bigtaaf aa d di tpioosni,t i merg a ul
might hold less capital in exse of regulatory requirements. Hence, a negative relatiorsship
expectedbetween bank size and capital buffer. Large banks could also create more liquidity
than smaller banks because they have easier access to the lender of last resort and because
they waild be the first to benefit from the safety net. Therefore a positive relatioisship
expectedbetween bank size and illiquiditfhe natural logarithm of total assetdN( TA) is
considered a proxy of bank siz&n the whole, the expected sign for the iokeint of this
variable is negative in the capital buffer equation but positive in the liquidity equation.

The business cyclies taken into account both the capital buffer and the liquidity
equations. According to previous studigSy(so et al., 2004 Jokipii and Milne, 2008
Lindquist, 2004, capital buffer and economic activity tend to be negatively related. Banks
tend to decrease their capital bufferidgreconomic booms and increase it during economic
downturns. HoweverBerger et al. (1995argue that banks with external growth strategies
might increase their capital buffer during economic booms to exploit acquisition
opportunities. The macroeconomic environment is also likely to affect bank activities and
investment decisionsChen et al., 20L0Pana et al., 2030 For example, the demand for
differentiated financiaproducts is higher during economic booms and might improve banks'
ability to expand their loan and securities portfolios at a higher rate. Similarly, economic
downturns are exacerbated by the reduction in bank credit supply. On the basis of these
argumend, banksare expectedo increase their transformation activities and their illiquidity
during economic boomda’he annual growth rate of real GDBRP_GW?T is considered a
proxy of the economic environmenithe expected sign for the coefficient of thisiable is
ambiguous in the capital buffer equation but is expected to be positive in the liquidity

equation.
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Rauch et al. (2009ndicate the importance of monetary policy in the explanation of
bank liquidity. When the central blea policy rate is relatively low, credit supply increases,
which positively affects bank illiquidityMishkin, 1996. In this study, each country's central
bank policy rate €B) is considered a proxy of monetary poliédynegative signs expected
for the coefficient of this variable in the liquidity equation.

The impact of liquidity pressures on the interbank maikedlso considereth the
liquidity equation.The spread between the em®nth interbank rate and the pgliate of the
central bank IBK1M_CB) is used as a proxy of the liquidity pressures on the interbank
market Higher values of the spread reflect higher pressures on the interbank market, which
make it more difficult for banks to access these sourceswtliig and, all else being equal,
will therefore increase their liquidity risk (i.e., they might be unable to raise external funds).
Consequently, higher values of the spread are expected to negatively affect liquidity creation.
A negative sign for the cffecient of this variable in the liquidity equation should result.

Last, a dummy variables introducedn the capital buffer equatioto control for the
influence of the Basel Il regulatory framework in Europe since January 2007. This dummy
variable takeon a value of 1 from 2006to 2008 for European banks and a value of 0
otherwise DUM_BASEL_2 Moreover, an indicator of regulatory oversight of bank cafstal
also introducedCAP_REG in the capital buffer equation and an indicator of supervisory
oversight CONTROL in the liquidity equation l@aeven and Levine, 200&hehzad et al.,
2010. Because banking regulation is likely to vary across countries, these variables control
for possbl e country effects. These indexes are
Regulation and Supervisory DatabaBarth et al., 200/ Higher values of the bank capital
regulation indef reflect stronger regulatory oversighinder strong regulation, banks are
expected to bencouraged to maintain high levels of capital and increase their capital buffer.
Thus,a positive signis expectedor this variable in the capital buffer equation. In addition,

under stronger supervisogversight®, banks are expected to be encouraged to lower their

771t takes on a value of 1 ctationsoereg@laiotyghariges in®2@é.ount f or L
78 This index is the total number of affirmative answers to the following questibnks the minimum capital

asset ratio requirement risk weighted in line with the Basel guideli@does the minimum ratio vargs a
function of market risk?3) Does the minimum ratio vary as a function of credit risk?Qoes the minimum

ratio vary as a function of operational risi8} [s there a simple leverage ratio require@)?Are market values of

loan losses not realizeih accounting books deducted from capital? Are unrealized losses in securities
portfolios deducted?8] Are unrealized foreign exchange losses deduct8fi’Are accounting practices for
banks in accordance with International Accounting Standafds?ach country in the sample, the possible
changes in the answers to these questions over thé 2D period were considered. Thus, for a given country,

the value of the index might vary over time.

79 The proxy of supervisory regim€QONTROL is a combinaiasn of two indicators. The first indicator refers

to supervisory agency control and is the total number of affirmative answers to the following questions: (1) Is the
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risk exposure and better manage their liquidBgrger et al., 2001 Thus, a negative siga
expectedfor the coefficient of this variable in the liquigitequation. Table 3.3 shows

descriptive statistics of all explanatory variables.

Table 3.3. Descriptive statistics of explanatory variables, for U.S. and European listed
commercial banks, on average from 2000 to 2008

Variables Mean Median Max Min Std Dev Obs
ROA 0.8 0.9 6.9 -15.1 1.0 6440
DIV_PYRT 32.2 325 100.0 0.0 23.2 5997
ROE 10.0 11.3 47.9 -100.0 105 6440
LLP_TLO 0.5 0.3 7.2 -1.2 0.6 6289
LO_TA 66.4 68.3 95.1 3.7 14.2 6414
LO_GWT 10.7 9.5 93.6 -76.2 14.7 6414
MKT_DISC 10.1 7.1 88.7 0.0 10.3 6414
MKT_BK_VAL 1.6 15 7.8 0.0 0.8 6281
LN_TA 7.6 7.0 15.1 2.8 21 6414
GDP_GWT 2.3 25 9.5 -3.5 1.3 7029
CAP_REG 5.8 6.0 8.0 2.0 0.9 7029
LC 31.6 32.1 75.5 -25.3 12.7 6414
I_NSFR 91.3 90.6 477.2 17.8 219 6414
BUFFER_T12 53 4.6 28.0 -3.5 3.3 6066
BUFFER_T1 7.6 7.6 7.6 7.6 7.6 6066
MKT_POW 1.7 0.01 74.5 0.0 6.3 6414
BUSI_MD 72.3 75.9 100.0 4.7 15.6 6375
CB 3.0 23 22.0 0.25 1.9 7029
IBK1IM_CB 0.2 0.1 35 -0.4 0.2 7029
CONTROL 11.3 13.0 13.0 4.0 3.0 7029

Source: Bloomberg (200 0 0 8 ) , Worl d Bankés 2007 Regulation and Supervi

percentage, excepfN_TA MKT_BK_VAL, CAP_RE@ndCONTROL ROA: net income / total asse®jV_PYRT:common
dividend / (net incomé@ minority interestsi preferred dividends)ROE: net income / total equity.LP_TLO loan loss
provisions / total loand.O_TA:total loans / total assets@ GWT:annual growth rate of loan portfoliKT_DISC:(total
long-term market funding+ subordinated debt) bdtal debts;MKT_BK_VAL:market value of assets/ book value of assets;
LN_TA: natural logarithm of total asset§DP_GWT:annual growth rate of real GDREAP_REG:index of regulatory
oversight of bank capital;C: liquidity creation / total assets;NSFR:required amount of stable funding / available amount
of stable funding;BUFFER_T12:Tier 1 and 2 capital in excess of the regulatory minimum capital requirements;
BUFFER_T1:Tier 1 capital in excess of the regulatory minimum capital requiremii{3; POW:total assets of barikin
countryj / total assets of the banking system in couptBUSI_MD: gross interest income / total incont&B: central bank
policy rate;|IBK1M_CB: spread of 1 month interbank rate and central bank policy C&&TROL index of sipervisory
regime.

minimum capital adequacy requirement greater than 8%? (2) Can the supervisory authbaiykask increase
minimum required capital in the face of higher credit risk? (3) Can the supervisory authority ask banks to
increase minimum required capital in the face of higher market risk? (4) Can the supervisory authority ask banks
to increase minimm required capital in the face of higher operational risk? (5) Is an external audit compulsory
obligation for banks? (6) Can the supervisory authority force a bank to change its internal organization structure?
(7) Can the supervisory authority legallyctiee that a bank is insolvent? (8) Can the supervisory authority
intervene and suspend some or all ownership rights of a problem bank? (9) Can the supervisory authority
supersede shareholders rights? (10) Can the supervisory authority remove and repkgersf (11) Can the
supervisory authority remove and replace directors? The second indicator of the supervisory regime measures
deposit insurance agency control and is the total number of affirmative answers to the following questions: (1)
Can the deposinsurance agency legally declare that a bank is insolvent? (2) Can the deposit insurance agency
intervene and suspend some or all ownership rights of a problem bank? (3) Can the deposit insurance agency
remove and replace managers? (4) Can the depeaitince agency remove and replace directors? (5) Can the
deposit insurance agency supersede shareholders rights? For each cdabhetsgnnple, the possible changes in

the answers to these questions over the 220OB period were considered. Thus, foriaeg country, the value

of the index might vary over time.

144



Chapter 31 Bank capital buffer and liquidity: Evidence from US and Europeablicly
traded banks

3.4. Results

To test the impact of liquidity on capital buffer beyond the determinants identified in
the previous literature, a simultaneoeguations system (system (13) estimated In the
capital buffer equation, bank capital bufferegressedn a set of determinants from previous
literature and on a proxy of liquiditylternately two definitions of capital buffere used
the Tier 1 and 2 capital buffeBUFFER_T12 and the Tier 1 capital buffeBUFFER_T).

The aim is to examme whether the results remain the same when coigidEier 1 capital

buffer rather than Tier 1 and 2 capital buffer, as banks might be managing the several
components of regulatory capital differently. In the liquidity equation, the proxy of liqusdity
regressean a set of determinants outlined in the previous literature. As proxies of liquidity,
the two indicators defined previousdye usedthe liquidity creation indicatolC, in systems

(1.a) and (1.3) and the inverse of the net stable fundiatior _NSFR in systems (1.b) and
(1.0))%. To deal with colinearity issues, some of the varialales orthogonalisedefore
introducing them in the regressihsTable 3.A.1andTable 3.A.2in Appendix 3.Ashow the
correlation coefficients among the explanatory variables in both the capital buffer and the
liquidity equations. In addition, in both the capital buffer and the liquidity equations, the
presumably ermmjenous banlevel indicatorsare replacedy their oneyear lagged valfé

Table 3.4shows the regression results.

80 In systems (1.a) and (1.apital buffer is the ier 1 and 2 capital buffeBUFFER_T12. In systems (1/a

and (1.1, capital buffer is thdier 1 capital bufferBUFFER_T).

81 In the capitalbuffer equation,ROE is orthogonalisedwvith ROA In the liquidity equationL.N_TA is
orthogonalisedvith BUSI_MDandMKT_POW

82 Previous empirical studies on capital buffer and liquidity highlight potential endogeneity with most bank
level indicators. Afr testing for endogeneity (Hausman teaflich confirms the presence of endogeneity and
consistently with these studies, in the capital buffer equation, the following variables presumably endogenous are
oneyear laggedROA, ROE, LLP_TLO, LO_TA, LO_GWWKT_DISC, DIV_PYRBndMKT_BK_VAL In the

liquidity equation the following variables presumably endogenous areyeae lagged:ROA, LLP_TLO,
MKT_POWandBUSI_MD
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Table 3.4.The contribution of liquidity in the determination of capital buffers

Tier 1 and 2 capital buffer Tier 1 capital buffer
1.a 1.b 1.a' 1.b'
Capital buffer equation
_ *% |
LC 0.04 0.002
(-2.03) (-0.08)
-0.01 0.01
I_NSFR (-0.91) (0.69)
ROA 0.18 * 0.32 *** 0.34 *** 0.48 ***
(1.85) (3.15) (3.10) (4.24)
-0.002 * -0.003 ** -0.004 ** -0.004 **
DIV_PYRT (-1.67) (-1.89) (-2.25) (-1.91)
ROE -0.002 0.01 -0.001 0.02 *
(-0.32) (1.04) (-0.10) (1.85)
0.14 0.11 0.27 ** 0.22 *
LLP_TLO (1.25) (0.92) (2.24) (1.81)
-0.04 *** -0.05 *** -0.06 *** -0.06 ***
LO_TA (-4.57) (-5.56) (-7.02) (-7.40)
-0.005 *** -0.01 *** -0.01 *** -0.01 ***
LO_GWT (-2.65) (-3.65) (-3.31) (-3.92)
0.01 *** 0.02 *** 0.02 *** 0.02 ***
MKT_DISC (3.02) (2.56) (2.67) (2.43)
-0.001 ** -0.001 * -0.001 * -0.001
MKT_BK_VAL (-2.02) (-1.60) (-1.61) (-1.53)
0.001 -0.001 -0.002 -0.003 ***
LN_TA (0.44) (-1.11) (-1.15) (-2.41)
-0.17 *** -0.11 *** -0.12 -0.11 **
GDP_GWT (-2.39) (-2.50) (-2.55) (-2.30)
0.003 0.02 0.01 0.02
CAP_REG 0.12) (0.62) (0.27) (0.66)
0.004 *** 0.001 0.003 ** -0.0004
DUM_BASEL 2 (3.02) 0.77) (2.33) (-0.26)
Liquidity equation
-4.70 *** -6.89 *+* -3.47 *x* -6.03
BUFFER (-9.54) (-6.89) (-10.21) (-8.24)
0.30 0.59 0.47 0.67
ROA (0.62) 0.72) (1.13) (0.91)
-0.23 -1.06 -0.22 -0.49
LLP_TLO (-0.46) (-1.17) (-0.54) (-0.63)
-0.23 ** 0.18 -0.56 *** -0.34
MKT_POW (-2.02) (0.30) (-4.21) (-0.56)
-0.03 0.01 -0.03 0.11 **
BUSI_MD (-1.38) (0.24) (-1.21) (2.00)
-0.42 ** -0.76 -0.51 *** -0.23
GDP_GWT (-1.94) (-1.52) (-2.69) (-0.52)
cB 1.18 *** 2.43 *** 1.57 *** 2.84 ***
(7.83) (7.35) (12.80) (9.83)
0.93 9.24 *** -2.06 * 12.67 ***
IBKIM_CB (0.79) (2.50) (-1.65) (3.40)
-~ Kk — Kk
LN_TA 0.01 0.002 0.01 0.0003
(-3.40) (0.32) (-5.43) (0.05)
0.005 -0.11 0.01 -0.14 ***
CONTROL (0.37) (-4.37) (0.94) (-5.51)
Total Obs. 4963 4963 4963 4963

This table showshe results of estimating system (1) using GMM for an unbalanced panel of U.S. and European publicly
traded commercial banks over the 20P008 period. TheBUFFER variable is either the Tier 1 and 2 capital buffer
(BUFFER_T12,in systems (1.a) and (1.b)) tme Tier 1 capital bufferBUFFER_T1,in systems (1'a and (1.1). The
liquidity variable is either the liquidity creation indicatdrQ in systems (1.a) and (L)por the inverse of the net stable
funding ratio (_ NSFRin systems (1.b) and (2)h A higher value of each liquidity proxy indicates higher bank illiquidity.
SeeTable 3.3for the definition of the explanatory variables. Cresstion and time fixed effects are included in the
regressions, and the White cresstion covariance method is used. To deal with colinearity issues in all the regressions,
ROE is orthagonalised witiROA in the capital buffer equation. In the liquidity equatiaMN_TAis orthagonalised with
BUSI_MD and MKT_POW In both the capital buffeand the liquidity equations, the presumably endogenous-lbaak
indicators are replaced by their eyear lagged value. In the capital buffer equation, the following variables argeane
lagged:ROA, ROE, LLP_TLO, LO_TA, LO_GWT, MKT_DISC, DIV_P¥RIMKT_BK_VAL In the liquidity equation, the
following variables are ongear laggedROA, LLP_TLO, MKT_POWnd BUSI_MD * ** and *** indicate statistical
significance respectively at the 10%, 5% and 1% levels, respectively.
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The LC variable has a significeh and negative impact only @UFFER_T12as the
dependent variable. Banks tend to decrease their Tier 1 and 2 capital buffer when they create
more liquidity (i.e., when they mostly fund illiquid assets with liquid liabilities). In contrast,
they do not agist their Tier 1 capital buffer. In addition, theNSFRvariable does not affect
capital buffer for both definitions considered here. Thus, banks do not modify their capital
buffers when they face higher illiquidity as defined in the Basel Ill accorels \When they
mostly fund illiquid assets with unstable funding). The main difference betw€eand
I_NSFRis that inLC it is the maturity of liabilities that matters to determine liquidity,
whereas in_NSFR it is the stability of liabilities that caus. Stable funding can be defined
as all liabilities that are expected to stay within the institution. Thus, demand and saving
deposits are considered completely liquidLi@, whereas in_NSFR only a share of these
deposits is consideradhstable.

Theseresults show that bank liquidity as defined in the Basel Ill accords does not
affect the determination of capital buffers becausd_tN&FRvariable does not significantly
affect bank capital buffers. Thus, banks do not strengthen their solvency ssawtardthey
face higher illiquidity. The unexpected and negative sign for the proxyComight be
explained by the fact that bank managers place greater importance on the stability of their
funding than on their maturity. Hence, when banks create liguitiey might be substituting
liquid but stable liabilities for capital.

Regarding the other determinants of capital buffers or of liquidity, most of the findings
are consistent with those obtained in previous studies. The most relevant factors to explai
bank capital buffers are profitabilityRQA), dividend payout ratioQ{lV_PYRTY, the relative
importance of loan activitied.O_TA), loan portfolio growth I(O_GWT), market discipline
(MKT_DISQ and economic activityGDP_GW?7. Thus, as hypothesized Ifannery and
Rangan (2008and Gropp and Heider (2010jnore profitable banks or banks that distribute
lower dividends tend to hold higher capital buffers, because they benefit from aabditgr
to accumulate capital from funds generated internally. In additiod\yaso et al. (2004)
hypothesize and in line with their results, banks highly involved in loan activities hold weaker
capital buffers, because they éaaigher capital requirements in that risk weights on loans are
higher than on trading securities. Moreover consistent Wigr and Baumann (2006)he
current results confirm that market discipline provides strong incentivelsaftks to limit

their default risk. In addition, in accordance with previous studéegiqo et al., 2004
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Lindquist, 2004 Jokipii and Milne, 2008 capital luffers and economic activity are
negatively related. Thus, capital buffers are-gyolical, as banks tend to decrease their
capital buffers during economic booms and increase them during economic downturns.

Focusing on the determinants of liquidity, dapibuffers BUFFER_T12 and
BUFFER_T) and the central bank policy rateR) are the most relevant factors. Consistently
with the Afi nan cDianondfnd Kajan, 20020013 s tarnwc tt three i c(r o \
out of Gertproand Wistan, 20Q0theories, higher capital buffers are associated
with | ower |liquidity creation and il liquidi"
theory, this result might indicate that banks benefit from their informational advantage, which
creates an agency problem. Banks are likely to extort rents from depositors. Consequently,
banks must win depositors6é comdcturdwithalkwrgeby ad
share of liquid deposits. Financial fragility favors liquidity creation because it allows banks to
coll ect more deposits and grant-omorefl depo®si
theory, higher capital ratios shiftinveste 6 f unds from relatively |
il1liquid bank <capital. Thus, the higher IS
creation. In addition, perhaps surprisingly, the current findings highlight that an increase in
the centrhbank policy rate is associated with higher illiquidity. A possible explanation is that
a higher interest rate provides incentives for depositors to increase their saving. In this
context, they are encouraged to invest in bank deposits or bank debtieseuth a higher
expected return rather than in other financial assets such as corporate eRaiis €t al.,
2009. Thus, banks could thereby attract more funds and possibly increase their maturity

transformation.

In sumnary, the results show that banks do not strengthen their solvency standards
when they face higher illiquidity as defined in the Basel Il accords. Under this definition of
bank liquidity, the stability of funding matters rather than its maturity. Nevesbgelthe
definition of stable funding might be adjusted in the U.S. case. Indlagiey and Spong
(2001)and Saunders and Cornett (200&nphasize the importance of core deposits f&. U
banks. Core deposits are defined as the sum of demand deposits, saving deposits and time
deposits | ower than US$100, 000. These depos
regular customer base and are therefore typically the most stableamtctdstly source of
funding for banks Harvey and Spong, 20R1Thus, it might be relevant to adopt an

alternative definition for stable deposits by considering core deposits for U.S. banks.
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