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SYNOPSIS

The deregulation of the banking system initiatethe 70’s in the USA, and during
the 80’s in Europe, has prompted competition aretefiore wide changes in the
activities of banks. Indeed, as revenue from therimediation activity of banks has
decreased since this period, banks have broadéeedmge of products they offer to
their clients, and which generate revenue other ihizrest income.

Given the increasing share of non-interest incdime motivation behind this thesis
is to understand how the major changes that toakepin the banking industry may
have affected banks’ traditional activity, thatngermediation. To investigate this issue,
the thesis is divided into four chapters.

Chapter 1 reviews the theoretical literature on gihiee setting of intermediation
activities. This survey underlines the major role risk, whilst considering the
intermediation activity of banks, and it will bectlefore considered all along this thesis.
We also study the effects on prices that may owduen banks offer more than one
product. To further investigate our interrogatiore undertake in chapter 2 a review of
the empirical literature on bank interest marginsprder then to carry out our own
study on a set of twelve European countries. TesthArdard determinants of the interest
margin, we add also commission and fee revenuethéte show that this variable has
an impact on bank margins. This result leads whapter 3 to theoretically investigate
this link. The role of banks in reducing asymmetniformation between lenders and
borrowers is modelled in a principal-agent framewar which the bank sells loans and
services. We underline two major results : on the loand banks subsidise their lending
rate as they desire to increase their sale of asyion the other hand a strategy to
further increase service revenue decreases theantives to screen firms’ project,
taking on higher credit risk. The objective of cteapt is then to assess our theoretical

findings on the twelve European countries previpashsidered in chapter 2.



RESUME

La déréglementation bancaire initiée dans les ans@eante-dix aux USA, et qui a
eu lieu dans les années quatre-vingt en Europepfanuément modifié I'activité des
banques. On a effectivement assisté, d’'une panneaconcurrence accrue entre les
banques et le marché financier et, d'autre pamné désintermédiation suscitant la
montée alternative de nouvelles activités, généded revenus autres que ceux
d’intérét.

Etant donnée cette montée en puissance de l'@ctdat services des banques,
I'objectif de cette these est de mettre en éviddaseeffets possibles de la vente de
services par les banques sur leur activité d’inéeliation. Pour cela, ce travail est
divisé en quatre chapitres.

Dans un premier chapitre, nous nous attachonsdieétla formation des prix de
I'activité d’intermédiation dans la littérature lwaire. Il apparait alors que le réle du
risque dans l'activité d’intermédiation est fondanta®, ce qui nous ameénera a le
considérer tout au long de cette these. Nous neetiassi en évidence les interactions
qui peuvent exister dans cette formation des priragis considérons les différents
produits de la banque. Le second chapitre con&istayer notre interrogation sur le lien
activités de services et d’'intermédiation. Pouacabus considérons, dans un premier
temps, différentes études économétriques de laardingtérét. Puis, dans notre propre
analyse empirique des déterminants traditionneldadenarge appliquée au cas de
I'Europe, nous ajoutons également les commissébhss frais provenant des services.
Nous mettons alors en évidence un effet des sengae la marge. Ce résultat nous
conduit dans le chapitre 3 a modéliser l'activitintdrmédiation, dans le cadre d’'un
modele principal-agent qui tient compte du r6le lalebanque dans la réduction de
'asymétrie d’information entre préteurs et empaums, et nous introduisons I'activité
de services des banques. Ce modéle met en évidenserésultats : d’'une part, les
banques qui se font concurrence sur le marché @llitatiminuent leur taux débiteur
pour attirer de nouveaux clients, d’autre parteslont enclines également a prendre
plus de risque en acceptant des projets qu'elleaiemi auparavant refusés. Nous
complétons notre analyse des systemes bancairgséems dans un quatriéme chapitre,
en étudiant plus précisément l'effet des revenuseateices sur le taux deébiteur, et

également sur le risque de crédit pris par les bes\q
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General introduction

GENERAL INTRODUCTION

As a result of the deregulation process, the bankndustry in Europe has
experienced major changes over the last two decd&hasks have faced increasing
competition both within the industry and from firgad markets. This in turn had an
impact on banking market structure and on bankiagakiour. This reform of the
banking system was initiated first in the USA, brefa took place in Europe.

In the sixties, in the USA, banks found themselwreseasingly compressed by
deposit rate regulations and restrictions on aaiwvithat hindered their pursuit of
profitable opportunities. Their response was td&kseays to circumvent the regulatory
obstacles. Then, regulators tried to adjust the ¢aery time that banks discovered a
shortage in the regulation (the well-known regutatdialectic, Kane, 1981, 1986). In
the seventies, deregulation arose in the USA, whgualators began to accommodate
change rather than to resist it (Silber, 1983, Kaarf, Mote, Rosenblum, 1984). State
and federal regulators authorized, for instance,iskue by thrift institutions of NOW
accounts (interest bearing checking accounts) #218nd the issue of NOW accounts
by all banks and thrift institutions in New Englamd 1974. The payment of market
related interest rates on so-called money markebsies were authorized in 1977, and
the automatic transfer of funds from savings tockhey accounts in 1979 (Nortcst
al., 1992, Kaufman, 1994). In 1980, the Depositorytitusons Deregulation and
Monetary Control Act strengthened the deregulatmmocess started before. This
directive had two goals : the first one was to iovar the effectiveness of monetary
policy, and the second one was to provide a levayipg field among financial
institutions, which, subject to uniform reserveuiggments, would be placed on a more

equal footing and, given a new regulatory environtneould be able to offer similar

! Negotiable Order of Withdrawal.
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services to their customers. Moreover, major chamngek place in the American capital
and money markets in the severtties

As in the USA, the deregulation process took als@ein the European Union.
Actually, since the 1957 Treaty of Rome, the Euamp€ommission has been taking
steps towards regulatory reforms and harmonisatigdhe supply of financial services
in the European Community. In the period 1957-19f% European Community
focused on the deregulation of entry into domestarkets for financial institutions
from other member states. In the period 1973-1988, efforts of the European
Community concentrated on the harmonisation ofnfoie regulation. In 1977, the First
Banking Directive established the principle of hoooeintry control : credit institutions
operating in foreign markets within the Europeanm@unity are to be under the
supervision of the monetary authorities of theimieocountry rather than the host
country. In practice, member countries had molegent regulations than those in the
First Banking Directive, and thus the harmonisafioocess was difficult to achieve. At
the beginning of the 1980s the banking sector ofymAuropean countries was still
rather fragmented, very much repressed with a la@eof regulations (table 1.1)
constraining their activities. Exceptions include@ermany, Luxembourg, the

Netherlands and the United Kingdom.

Table 1.1. Banking regulation in 1980

Control Capital Stock Branch Foreign Credit MIR Restric  Leasing

of controls exchangerestrict bank ceilings (¥ -tion on
interest member -tions  entry insurance
rate -ship
Belgium O O
Denmark 0 0 0 0 0
France 0 U O O O O O
Germany 0 0
Greece 0 O O O O O O
Ireland 0 0
Italy O O 0 0 O O
Luxembourg [
Netherlands 0 0
Portugal O U 0 0 0 U O O O
Spain O O 0 0 U O O O
United 0
Kingdom

(*) Mandatory Investment Requirement
Source: Dermine (2003)

% In the USA, the first Certificate of Deposits wasued in 1961 (Lewis and Pescetto, 1996).
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In the pursuit of a full financial integration ithd Community, the European
Commission has had as its main objective the priomatf a fair competition. The
Second Banking Directive 1989 (table 1.2.), is lbas®m three general principles :
minimal harmonisation of regulations, mutual redtgn of rules and regulations, and
home country control. The first principle requithat only several fundamental banking
regulations and procedures can be secured by Coitynlegislation. The second and
essential principle of mutual recognition providbst each member state basically
accepts as applicable within its own boundaries rdgulation established in other
member states. This provides free access to damewsrkets for all Community
members, even if some of the specified list ofvitadis are prohibited to domestically
established financial institutions. And thirdly, nk@ operating in other European
Economic Community member countries are to be subje the control and

supervision of their home countries.

Table 1.2. Scope of the EC Second Banking Directive
1. Deposit-taking and other forms of borrowing
2. Lending (consumer credit, mortgages, factoriragle finance)
3. Financial leasing
4. Money transmission services
5. Issuing and administering means of paymentdifcoards, travellers’ cheques and
bankers’ drafts)
6. Guarantees and commitments
7. Trading for own account or for the account & thustomers in:
() Money market instruments (chequéls,iCDs, etc.)
(i) Foreign exchange
(ii) Financial futures and options
(iv) Exchange and interest rate instrursent
(v) Securities
8. Participation in share issues and the provisicservices related to such issues
9. Money broking
10. Portfolio management and advice
11. Safekeeping of securities
12. Credit reference services
13. Safe custody

Source: Lewis and Pescetto (1996)

While banking deregulation was taking place, majuanges appeared in financial
instruments and markets, increasing competitioedaloy banks. Except the United
Kingdom, all the other countries had under devalogecurities and money markets. As
table 1.3. shows, the creation of the CertificateDeposits and Commercial Paper

market took place in the 1980s, enhancing compatitiith banking.
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Table 1.3. Introduction of negotiable money maikstruments in selected countries,

1981-1987
Country Instrument&
France CD, CP, TB
Greece B
Italy CD
Netherlands CD,CP
Portugal TB, CD
Spain TB, CP

(1)Certificate of Deposits (CD), Commercial PapgeP], Treasury Bill (TB)
Source: Dermine (2003)

The regulatory reforms that took place in the 193108 in the 1980s did not mean
that the process involved the complete abandonofaadt regulation (Kane, 1984). The
supervision of banks is needed, while liberalisfim@ncial markets, in order 1)(to
assure efficiency and create stability avoiding nlegative consequences of panics ;
and (i) to protect depositors and investors. To be maoeige, a solvency ratio is
needed in order to lessen the moral hazard behathat banks may adopt, i.e. banks
may take greater risk, due to the existence ofp@sieinsurance scheme which reduces
the “bank run” risk, and thereby increase systems& When such a regulatory
framework is missing, bank failures arise as thesahat took place in the USA, during
the Saving and Loans crisis in the 1980s, or inNbedic countries. The 1988 Basel
Accord promoted the international harmonisatiorpafdential regulation through the
generalised adoption of a common measure of sojyeéhe Cooke ratio. This accord,
which considers credit risk, requires internatiohahks to hold a minimum level of
total capital equal to eight percent of risk-adpalsiassets. To account for financial
innovations and some risks that were not considariédlly, operational and market
risks, the Cooke ratio was amended. To achieve dedsrtions, these measures are

going to be redefined in the New Basel Capital Add®lc Donough ratio).

In this context of deregulation and reregulatioanking systems faced major
changes in the form of increased competition, cotmagon and restructuring. These
changes were triggered by a number of factors dhictputechnological change, financial
liberalisation and globalisation. Two major phenomd&ave to be underlined. The first
one, securitisation, has expanded greatly, thatdgeities and bonds have been
increasingly used as an alternative source forduadd loans have become more and
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more tradablé The second one, banking disintermediation, lieshe arrival of new
market participants. Banking systems have beemdotieir relative share of financial
intermediation to institutional investors (investrhdunds, insurance companies and
pension fund$) Competition with institutional investors has beka most pronounced
in the collection of savings. Comparatively, theaisside of banks’ balance sheet has
been less affected, until the 1990s. Additionatlye new entrants (table 1.4.) into
banking have substantially intensified the competitenvironment. The existing
players have been forced to compete harder on faioes.

Table 1.4. Major entries into banking in the la@90s

M ortgages Per sonal sector deposits Corporateloans
Consumer credit
Belgium |  Car companies |
Denmark Internet banks Foreign banks
Greece Co-operative banks and niche credit institut
Germany Direct banks (telephone and internet banéperation)
Foreign banks
Spain New domestic
institutions
France Direct banks (internet banking operation)
Ireland Foreign banks Foreign banks
Italy Foreign banks
Luxembourg No significant recent entries
Netherlands No significant recent entries
Austria No significant recent entries
Portugal Foreign and domestic credit institutions
Finland Foreign banks Foreign banks
. . .| Domestic banks, retalil
Sweden Domest!c mortgage Domestic and foreign and insurance Domestic banks
institution banks :
companies
Insurance companies (direct banking operation)
United Supermarket banks Foreign banks
Kingdom Internet banks
Foreign banks

Source: Banking Supervision Committee (ECB, 2000Db)

However, a progressive reduction in importanceneftianking sector was not to be
anticipated. Indeed, banks have reacted to theemmwvonment by adopting a proactive
strategy. Banks have widened the range of prodtioty offer to their clients,

sometimes entering new markets. For example, ofigh#ities side of banks’ balance

¥ Securitisation encompasses two different proces3aes refers to the replacement of non-marketable
loans provided by financial intermediaries with ogable securities issued in the public capital kats.
The other one is the process of pooling varioussyp debt, mortgages, car loans, or credit cabd de

and packaging that debt as bonds which are thehteoinvestors, i.e. the process that converts bank
loans and other non tradeable financial transastioio tradeable securities.

* This phenomenon has been observed both in thepEBanoUnion and in the United States.
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sheet, the banking sector can offer to their cli¢raditional deposits, investment funds
and pension funds as alternatives, depending onifepemarket, legal and fiscal

situations. On the assets side of banks’ balan@etshhanks complement their
traditional activity of lending, by offering serd@s such as backup lines of credit,
underwriting facilities and treasury managementbyudeveloping trading activities and
securitisation operations which relate to the ti@mmsation of pooled banking assets

into securities.

The effects of these changes are mainly refleatedhianges in the structure of
banks’ income statement and, in particular, in ihereasing share of non-interest
revenue. It is also reflected in the increasing @it off-balance-sheet items in banks’
financial accounts. If banking activity has longnssted in granting loans and
managing demand deposits, the so-called “non-tom@dik’ activity which generates
non-interest income is becoming an important sowteevenue for banks. As a
consequence, the definition of banking activity nemcompasses a much wider range
of activities. The competition from non-bank fin&lcinstitutions has resulted in
pressure on intermediation margins. In the meare,tibanks have developed other
sources of income.

Banking sectors around the world, and especiallylastern countries, were
affected by these transformations. In the 1980s, dd8mercial banks derived an
increasing share of their profit from non-interesgtome (figure 1.1.), such as fee and
trading income, which averaged 19 percent of totadme in the 1960 to 1980 period.
By 1993, this source of income had grown to 35 @etrof total bank income, and in

2001, non-interest income accounted for 43 peroktatal income (Stiroh, 2002a).
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Figure 1.1. Share of non-interest income in tatabime, for USA commercial banks, 1960-1993
36

34
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Source : Edwards and Mishkin (1995)

Financial innovation and regulatory reforms haveated alternatives for both
depositors and borrowers. Consequently, the philiita of banks’ traditional
businesses, i.e. loans and deposits, has gradietdlyned (Edwards and Mishkin, 1995,
Lewis and Pescetto, 1996, Plihon, 1998, RogersSamicky, 1999).

Figure 1.2. Interest margins
9% of total assets
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Source : Plihon, 1998
In the USA, banks appear to have maintained timéarest margins (the ratio of

interest revenue minus interest expense to totaétsls (figure 1.2.) even if the
profitability of intermediation products has de@ed. Indeed, Edwards and Mishkin
(1995) argue that, to do so, banks took greatkr histhe presence of a federal deposit

insurance scheme and a “too-big-to-fail” policydamithout capital regulation, banks
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may adopt a moral hazard attitude towards the depcsirance system, which means
that they have the incentive to take greater msk deregulated environment (Keeley,
1990). Therefore, one of the consequences of tregd®ation process was to strengthen
financial fragility. Indeed, in the 1960 to 1980ripe, bank failures in the USA
averaged less than ten per year, but soared dilmen§980s, rising to over two hundreds
a year in the late 1980s (Kane, 1989, Edwards aistikih, 1995).

The report “European Union banks’ income structupgépared by the Banking
Supervision Committee (2000a), mentioned that threinterest income share of banks’
revenue has increased from 26 percent to 41 pelmsnteen 1989 and 1998 in EU
countries, (figure 1.3.), while revenue from the intermeébat activity was decreasing

(figure 1.4.).
Figure 1.3.

Non-interest income as Non-interest income as a
percentage of operating income

Latest developments 1995-98

a percentage of gross income
Period 1989-95
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Source : Banking Supervision Committee (ECB, 2000a)

® The European Union is composed of the followingrtdes : Austria, Belgium, Denmark, Finland,
Germany, Greece, Spain, France, Ireland, Italy,elmixourg, Netherlands, Portugal, Sweden, United
Kingdom. The EURO area includes the following coiest : Austria, Belgium, France, Germany,
Finland, Ireland, Italy, Luxembourg, the NetherlanBortugal, Spain.
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Figure 1.4.

The ratio of net interest income to assets Latest developments 1995-98

for the EU and the euroc area
Period 1989-95
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Source : Banking Supervision Committee (ECB, 2000a)

We can observe that bank margins on lending haysfisiantly fallen since the
mid-1990s (figure 1.4.). The Banking Supervisionn@uittee (ECB, 2000b) argues that
the narrowing of bank lending margins is mainlyihtttable to the tightening of pricing
competition owing to competition amongst banks.

The composition of non-interest income is rathdetugeneous. It can be divided
in four main components (ECB, 2000a) : income fiflees and commissions, net profit
(loss) on financial operations, income from se@sitand other operating incofne
Fees and commissions represent the most importamp@nent, accounting in average
for 54 percent of non-interest income of EU bank4998. However, this activity has
recorded a downward trend over the period 1994-1888& 68 percent to 54 percent).
Commissions and fees represent the most importmtop non-interest income in the
United Kingdom and Ireland (72 percent and 68 pdraespectively), and the smallest
levels are observed in Portugal and Sweden (3%pefor both countries).

As in the USA, European banking systems experiemeectased risk-taking by
banks (Bonin, 1997, Lambert, Le Cacheux, and Mah@27, Plihon, 1998, Lacoue-
Labarthe, 2001). For example, banks in Nordic coesitresponded to deregulation by

dramatically increasing their real estate lendwdjch was followed by a boom and

® ECB (2000a) gives the following typology of nondrest income activities i)(fee-based activities
include underwriting, securitisation, consultingdysory activities), treasury management, private
banking, information and data processing, realtestad housing transactions, correspondent banking,
credit cards, provision of guarantees, paymentsaetions, account administration, foreign exchange
transactions ;i{) financial operations comprise proprietary tradingsecurity, proprietary trading in
foreign exchange, and proprietary trading in déives ; andifi) income from securities includes income
from shares and other variable yield securities modme from participating interests and shares in
affiliated undertakings.
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bust in real estate sectors that resulted in teelwency of many large institutions.
French and British banks also suffered from theldvade collapse of real estate prices
and from major failures of risky real estate prtggdanded by banks. Some German and
Spanish banks (as Bank fuer Gemeinwesen, Bancdi&isga Credito) have run into
trouble due to huge losses in the early 1990s. ,Ttmesderegulation process and the

resulting tougher competition have created incestifor banks to take on additional
risks.

Disintermediation and financial liberalisation ingped strongly on bank margins,
but also implied a problem of “excess capacitytha banking industry (De Bandt and
Davis, 1999). Banks responded partly by reducingess capacity by mergers and
branch closure. An overall reduction in the numloércredit institutions can be
observed in Europe, especially due to mergers aadisitions, since 1996. In the
European Union, the number of credit institutioak from 12 256 in 1985 to 9 285 in
1997 (ECB, 1999, Dermine, 2003). Domestic mergers, Wwhepresent more than half
of mergers and acquisition in European countriageHed to a massive consolidation
process. A series of specific cross-border traimasthave involved the acquisition of
merchant banks to access expertise in corporaa@de and asset management. In the
countries under study, the five largest commersaiks comprised, in 1998, between
26 percent to 90 percent in aggregate assets (table

Table I.5. Concentration Ratios *

CR(5) index CR(2) index CR(5) index CR(2) index
Belgium 0.90 0.52 Italy 0.41 0.24
Denmark 0.80 0.52 Luxembourg 0.26 0.12
France 0.57 0.32 Netherlands 0.64 0.51
Germany 0.40 0.20 Portugal 0.79 0.48
Greece 0.82 0.53 Spain 0.70 0.54
Ireland 0.70 0.51 UK 0.47 0.25

* The five-bank (respectively two-bank) concentatratio, CR(5) (respectively CR(2)), is defined
as the sum of the market share of the five (resmdgttwo) largest banks in terms of total assets
within the domestic market.

Sources: Belaisch et al. (2001), Bikker and Haaf (2002)

" The phenomenon started first in the USA, the nurobeommercial banks fell from around 15 000 to
9200 institutions between 1980 and 1997. The deargaumber of credit institutions, in the USA the
1980s, is also due to large wave of banks’ fai(thes episode is referred to the Saving and Loaisssy.

10
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The European banking sectors under study are deassd by relatively few large
banks, some of which are considered as havingtamational standing, and an array
of medium-sized and small institutions (Belaiseh al. (2001)). The degree of
concentration is particularly strong in the smallaropean countries reported here
(table 1.5.). In almost all of the smallest couetithe top five banks account for more
than 50 percent of the banking system. In BelgiD@anmark, Greece, Ireland and the
Netherlands, the concentration is even more proceadisince in these countries the two
largest banks hold more than half of banking seatsets. The five biggest countries
(France, Germany, Italy, Spain and the U.K.) hass Iconcentrated banking markets.
Spain and France remain relatively more concemntyaded Germany has the lowest
level of concentration. Commercial banks are stdljor competitors on the loan market
in the industry. Table I.6. displays the share ommercial banks in the number of

institutions in the banking industtyin Europe.

Table I.6. Commercial banks as a percentage dfdhking industry, 1998

Belgium 75 % Italy 33 %
Denmark NA Luxembourg 71 %
France 31 % Netherlands 16 %
Germany 11 % Portugal 21 %
Greece NA Spain 38 %
Ireland 88 % U.K. 84 %

NA = not available
Source : Belaisch et al. (2001)

The market shares of commercial banks in percermbtg#al industry loans, which
are shown in table 1.7., may give a more precisgup of the lending activity of
commercial banks. The market share is defined asr#tio of loans made by
commercial banks to total loans in the banking stdufor France, Germany, Italy and
Spain in 1998. For the other countries, only theraslof loans made by the five biggest

commercial banks in percent of total industry lgand 997, is available.

8 We include in the banking industry, as Plihon @P&nd Belaisclet al. (2001), commercial banks,
savings banks, cooperative banks, post officesraregbtment companies.
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Table I.7. Market shares of commercial banks irc@et of total loans

Belgium 66 % _ltaly 83 %
France 48 % Luxembourg 29 %
Germany 47 % Netherlands 81 %
Denmark 75 % Portugal 75 %
Greece 77 % _Spain 53 %
Ireland 47 % U.K. 44 %

France, Germany, Italy and Spairatio of loans made by commercial banks to
total loans in the banking industry

Belgium, Denmark, Greece, Ireland, Luxembourg,Nk¢herlands, Portugal and
the U.K. : share of loans made by the five biggestmercial banks in percent
of total industry loans

Source : Banking Supervision Committee (ECB, 1999), Dermine (2003)

The two previous tables show that commercial baldesis constitute a large share
of loans made. These types of banks which are lyeespresented in the banking
industry are also the ones that experienced an riaomo shift towards financial

innovation and non-interest generating activities.

To summarise, we observed in the 1980s a large warvegulatory reforms in the
European banking markets. This prompted increasatpetition in the lending market
between banks and financial markets, and within bHaaking industry. As a
consequence, bank interest margins decreasece Imé¢hn time, banks had to seek new
sources of revenue. They increased their salergfces, and sought commission and
fee income bringing about a change in banks’ regestucture.

The picture depicted here of the environment inclwtbanks compete shows deep
modifications of the activities and behaviours thadnks have adopted since
deregulation. We have shown, in particular, thatise revenue became a major
component of banks’ income statement. The developnoé services has been
undertaken by banks as an alternative source antey to offset the decrease of
traditional intermediation revenue due to increasampetition in the banking industry.
The disintermediation process means that banksncatonger be defined only as

“institutions whose current operations consist ianting loans and receiving deposits
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from the public®. In addition to many payments services, they iasiregly offer other
services such as consulting activities, asset neamnagt, brokerage and underwriting
services...

Therefore, the rise of commission and fee-basediiaes is often explained by
deregulation and its consequences in terms of coitimpe One may question, however,
whether this evolution of banks’ activities is tboghly explained when considered as a
consequence of disintermediation. We could alterelgtexpect that the rise of the sale
of services affects banks’ incentives with regartheir intermediation activity. In other
words, in the current literature it is supposedt thaodifications to traditional
intermediation activities induced a rise of sersicélowever, a point that remains
unexplored is whether this increase of service igion leads to alterations of banks’
traditional activity.

We can find in the banking literature some readomnsuspect that this may be the
case. Indeed the link between services and thengriof intermediation has been
identified. For example, Barro and Santomero (19%&jchell (1979, 1988), Walsh
(1983), and Whiteshell (1988, 1992) suggest thatic® supply may have been used to
over-rule regulation and to offer implicit interdst interest rate regulated deposits by
supplying services free of charge. This literatimews the existence of an influence of
service supply on intermediation products. Howewethat case, the supply of services
remains an instrument to circumvent the regulatimin intermediation activity.
Nevertheless, Cukierman (1978) argues that clintis a larger propensity to buy
services could be offered more credit (i.e. lesslitrationed). This means that banks
could be tempted to modify their behaviour withaeto traditional activities in order
to sell more services. Under such an approachnmgiation products, used as loss
leaders, can be seen as a mean to improve prormice activity.

This causality suggested by Cukierman (1978) nlyuraises the issue of whether
services could induce modifications of banking tar with regard to their lending
activity. To our knowledge this question has nekeen formally discussed in the
existing banking literature. From our point of vigis is a major issue which enables
to take into account the incentives of banks wébard to pricing and risk, the latter
being an inherent consequence of the intermediaaiivity. Precisely, the question

raised is how the sale of services impacts on Ba@saviour : do banks modify their

° Definition given by Freixas and Rochet (1997).
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price setting and the risk they take on the lendiragket ? Do banks cross-sell service

products ?

To answer these questions, our approach is in itk the modern theory of
banking. Our objective is to consider the posséffects of new products (or recently
charged products) on banks’ incentives. This thesilé address this issue both

theoretically and empirically.

Chapter 1 reviews the literature which is releviargxplaining how banks set their
price with regard to their deposit and loan adtgit We first survey the literature that
stresses the usual determinants of bank marginsetder, the reviewed frameworks do
not model risk, i.e. risk is at most taken as gjvemen though it is an inherent
consequence of banking activities. Therefore, gamanetric information paradigm is
considered in order to analyse more precisely mateéng and banks’ incentives whilst
modelling risk. Finally, we survey the banking fda@&ure with regard to cross-
subsidisation whilst considering banks from a mpifoduct firm point of view. This
literature lacks any relevant framework which fdar issue. We therefore need a
specific approach combining cross-subsidisation asgmmetric information in an

integrated model of loan price determination.

We assess, in chapter 2, the relevance of outiqoe®y. To do so, we survey the
empirical literature, which complies with the thetical review on bank interest
margins. The aim of this review is to emphasiseappropriate determinants of bank
margins, before investigating our issue. The relévactors being chosen, we can
include commission and fee revenue in our own studye empirical estimations
undertaken attempt to explain bank interest margmshe context of European
countries in the 1990’s. This study aims to provad@reliminary analysis of banks’
behaviour in terms of pricing strategy within ti#zmhal theoretical frameworks of bank

margins.
Our theoretical and empirical review of the litewrat prompts us, in chapter 3, to

build a model in the steps of the microeconomiotheof banking. We aim to show
theoretically that the sale of services may indaceevolution in banks’ incentives
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towards pricing and risk. For that purpose, weaigeincipal-agent framework in order
to emphasise banks’ incentives, and in which thek lmaust cope with adverse selection
problems. The bank cannot observe the level of afsthe project undertaken by the
firm without screening. We also consider the baskaamulti-product firm, which

therefore sells not only loans but services as.v@lir objective is then to analyse the
possible interactions between these two activitimsgd the consequences on the

intermediation activity of banks.

Finally, in chapter 4, the theoretical results figfited in the previous chapter are
empirically investigated. Using panel regressioms,conduct an analysis for each of
the twelve European countries considered in chahteovering the period 1989-1999.
Two empirical specifications derived from the thetaral model developed in chapter 3
are defined for each countries. Their purpose igs&ess the effect of the modification
of banks’ incentives due to the sale of serviceestly on the lending rate, and secondly

on credit risk.
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CHAPTER 1.

L OAN PRICING AND MARGIN SETTING
IN SINGLE AND MULTI-PRODUCT BANK FIRMS:

A REVIEW OF THE LITERATURE
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1.1.Introduction

As seen in the general introduction, banks’ incatmacture is characterised since
the 1980s by the decrease of net interest margidgtee increase of commission and
fee revenue (Boyd and Gertler, 1994, Edwards anshkin, 1995, ECB, 2000a).
Competitive pressure prompted by deregulation asohtdrmediation is the standard
explanation of such an evolution. According to thigument, banks have been led to
decrease their margin to face new competitors eir thaditional activities, i.e. loans
and deposits (Plihon, 1998, Scialom, 1999, Dale912. Thereby they had to find other
sources of revenue, within which fee and commissittivities. The supply of different
products may induce other effects than the sulistituof one source of profit to
another. We are therefore concerned by possilits etween standard intermediation,
as the provision of loans, and non-bank speciftovidies that could influence banks’
incentives. Loans and deposits have sometimes loeesidered as loss leaders
(Cukierman, 1978, Chiappoet al, 1995), and we wonder how banks’ behaviour is
affected by the sale of services. In other words,amncern is the impact of the sale of
services on banks’ incentives, with regard to thaditional lending activity.

We are aiming in this chapter to over-view theréitare dealing with loan price
setting, with the issue of margin setting. Indeasl,we have already said, we may
suspect that the traditional explanation of thé& lidecreasing margins-rise of service
revenue” is only partial. We may wonder if this pbeenon does not conceal a new
kind of competition between banks. To addressbist we first need to have a clear
understanding of banks’ incentives and the int&tien which can exist between
credits and services. Indeed, we need a theordi@akground to support potential
alternative effects of services. This implies todewstand clearly what are the
determinants of banks’ behaviour on their trad@ioactivities, and among them to
stress the role of risk. Once this preliminary wddne, the next step consists in trying

to understand how other activities could interaiththe behaviour previously exposed.
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In a second section, our objective is to focushanttaditional margin explanation.
We therefore first study the modelling of banksvewsue in a perfect information
market setting. The theoretical literature (Klel®,71, Monti, 1972, Ho and Saunders,
1981, Zarruk, 1989) has focused on the intermemta#ictivity of banks, that is the
determination of loan and deposit interest rates.pfésent models of the banking firm,
in which both loan and deposit rates are determihlertheless, in that field, we

observe that the effect on risk has not been caelgleaken into account.

In order to redress this shortcoming, we brieflyiea, in a third section, the
incompleteness of the lending market. Indeed asyneriaformation makes the credit
risk exposure the result of banks’ choice. Theeefoe are not only able to complete
our analysis of the link between price and risk bigo to study the endogenous
determinants of the former. This point is not oatycial to understand banks pricing,
but it could also impact on banks’ behaviour onealithg with activities other than

traditional intermediation.

As a matter of fact, in the models considered ttises 1.2. and 1.3., no products
other than loans and deposits are taken into cerstidn. That may be a shortcoming
with regard to our analysis as we suspect theangst of other activities to profoundly
modify banks’ behaviour on their traditional acties. We thus survey, in a fourth
section, the bank as a multi-product firm. More csely, we review the existing

literature on the possible cross-subsidisation betwbank products.
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1.2. Return and price setting with perfect information

The determination and the explanation of priceshm banking sector have long
been studied. What make the contributions of M{Ii72) and Klein (1971) original is
that they intend to explain it modelling both siddéshe balance sheet. More precisely,
they build a complete model of the banking firmninich deposit and loan activities are

thoroughly explained.

To determine prices in the banking market, we firgsent a so called “complete
model of the banking firm that does not only explain keirasset and liability choices
and their interactions (if any), but also the d@ieation of the total size of the firm.

The seminal works of Monti (1972) and Klein (197&}ich explain not only firm
scale, portfolio structure, but also asset andliiglprices, rely on several assumptions.
First, the presence of monopoly power is perceigasdsomething characteristic of
banking market. Secondly the models disregard ®pdioit introduction of risk, and
when introduced in Monti-Klein extensions the banktill assumed risk neutral.

In the following subsections, we intend to revidw titerature which explains the
setting of bank prices. Whilst surveying this issue aim to underline the changes

induced by the introduction of risk and risk aversi

1.2.1. Bank interest margins in the Monti-Klein approach

Monti (1972) and Klein (1971) are among the firgtdffer a modelling of the
banking firm. They propose a simple microeconomiadei of the banking firm in
which the equilibrium scale of the bank, the conipas of asset portfolios, as well as
the bank’s liability structure and the level ofdrdst rate are endogenously determined.

! In contrast with partial models which explain opiye side of the bank’s balance sheet. See farinet
Baltensperger (1980) and Santomero (1984) for iewesf these models.
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The model presented here is a simplified versiotheir work, and is primarily based

on Monti's article.

1.2.1.1. A presentation of the Monti-Klein model

The Monti-Klein model considers a monopoly bankeTdank has two primary
sources of funds : the equity originally investadthe firm, denoted, and borrowed
funds secured through the issuance of depositateérasD. The amount of deposits
collected,D, is a positive function of the interest rate opagts,rp : the function will
be noted(rp)>.

Funds are allocated between two types of assetth®rone hand, the bank is
granting loansL, whose rate of return is.>. The demand for loand,(r.), is a
decreasing function of the lending rate. On thesotiand, the bank holds reservis,
which are invested in a risk-free asset (governrbents), which yields an interest rate

r.

The equilibrium constraint is :
D+E=L+R (1.1)

The cost function of the bank is denoted.,D). We can then write the bank profit

as:
m=r (L)L-ry(D)D +rR-C(L,D) (1.2)

in whichr (L) andrp(D) are the inverse demand functions of loans andsiep

2 In Klein (1971), banks issue two types of deposismand depositson which law precludes the
payment of explicit interest, anime depositson which interests are paid. However, to simptifg
presentation, supplies of both types of deposessapposed to be a positive function of the intenas.
Hence, we retain here only one type of deposits.

% Klein (1971) assumes an exogenous default risloans, which means that banks know with certainty
the return on their loans (the rate of return eembois just smaller than the lending rate). Theesfo
simplify the presentation, rate of return and legdrate are supposed to be the same in the next
paragraph.
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Given that equity funds are exogenous and giveratemu (1.2), the amount of

government bonds held by the bank can be expreased function of loans and
deposits. We can rewrite the profit equation aleves :

m=(r (L)-r)L+(r-r,(O))D +E € (L.D) (1.3)

The bank chooses the quantity of loans and depbs#sues in order to maximise
its profit.

So, the first order conditions which have to bésfiad are :

g_f:rL(l_)—rHL'(L)L—CL'(L,D)ZO (1.4)
om_ o ~ -
ol r,(D)-r,'(D)D -C,'(L,D)=0 (1.5)

GivenL(r.) andD(rp) respectively the demand functions of loans argbdis, and

ri(L) andrp(D) the inverse demand functions of loans and deposie have the
following relationships :

r'(L)= L'(lrL) and  r,'(L)= D'(er) (1.6)

Therefore, if we take into account the elasticitylemand for loans , and for the
supply of depositsgp, such that :

g = LL0) S04 ang g =P ) g (1.7)
L(I’L) D(rD)

* The minus sign is only there to ensure that thstiglitye, is positive, which is the more usual and more
convenient convention.
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Solutions of equations (1.4) and (1.5) can be dhtersed by :

(1.8)

I= . (1.9)

The result found here is a traditional microecoromelationship between the
Lerner index and inverse elasticity. Each Lerneleinis a measure of the net margin
rate, that is the price minus the cost, dividedHgyprice. A bank chooses the volume of
loans and deposits such that the Lerner indicealequerse elasticities of demand for
loans and supply of deposits. The greater the rhakeer of the bank on loans
(respectively deposits), the higher the Lerner sneled the smaller the elasticityin
contrast, the perfect competitive model correspotalshe limit case of infinite
elasticities. In which case, we find that pricedazns and deposits are equal to their

respective marginal cost.

The intermediation marginr(*— rp*) is increasing with market power. In a
competitive market, the interest margin just enaltihe bank to cover the cost of loans
and deposits, whereas in a monopoly market we robtai

TN A

The intermediation margin is a decreasing functibthe elasticities of the demand
for loans and the supply of deposits. Hence if 8tulies to banking products appear on
financial markets, elasticities will increase ahé intermediation margin will decline.
In other words, the justifications of the existemtenargin for Klein (1971) and Monti
(1972), are the addition of the marginal cost @ni® and the marginal cost of deposits

and the monopoly power of the bank.

® The intuitive result is that intermediation magare higher when banks have a higher market power.
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1.2.1.2. Separability theorem

The usual outcome of the Monti-Klein model liedhe separability theorem of the
determination of the lending and deposit rateshSucesult can be demonstrated if we

assume that costs are separable by activity, s &obez, 1997):

C(L,D)=aL+bD+c (1.11)
Then, equations (1.8) and (1.9) can be rewritten :
rL-r)-a .
)= 1 | = (L12)
o &.(r) 1-—
gL
r-r.)-b . _
(r-rs)-b _ 1 gt 2 (1.13)
o & (1) 1+
gD

The interest rates on loans and deposits are deidmseparately and are
independent one of the other. The optimal depoaie ris independent of the
characteristics of the loan market, and the optifoah rate is independent of the
characteristics of the deposit market. Both theodiéggand loan rates are an increasing

function of the risk free rate,

The finding of independence between loan and depat&s decisions, which is a
seminal result of this model, has been obtainedeutide assumption of monopoly

market. A question raised is whether the indepetyleasult would still hold under an

oligopolistic structure.
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1.2.1.3. An oligopolistic structure of the banking market

While loosening the monopoly assumption to an @ajstic one, we investigate if
the separability theorem is relevant. The MontiiKlmodel can easily be reinterpreted
as a model of imperfect competitianla Cournot between a finite numbirof banks
(see, for instance, Freixas and Rochet (1997))th&irr model, Freixas and Rochet
(1997) consider a banking industry including a nanibof banks which have the same
linear cost function. The only difference betweba tmonopoly case and the Cournot
equilibrium is that elasticities are multiplied by The lending and deposit rates can

then be rewritten such as :

(rL_r)_a_ 1 . r+a
T Ne(d) T T b A9

N&

(r—r,;)—b_ 1 ._ r-b
o TN %) - rD_E (1.15)

Ne,

The interest rates are sensitive to the markettstre. AsN increases, the deposit
rate is more and more sensitive to the risk frde, rthe inverse prevailing for the
lending rate®. In other words, when the intensity of competitinnreases, the deposit
rate set by banks follows more closely a changhenrisk-free rate, whilst the inverse
prevails for the lending rate. However the sepditgbiheorem still holds under an

oligopolistic market structure assumption.

To summarise, other things being equal, the mairgireases with the marginal
cost of deposits and loans, and with banks’ mapater. Moreover, the setting of

lending and deposit rates remains distinct in agmnpetitive environment. Despite its

ar’ 1 or 1
6 - ,— = . The first derivative of the loan rate with resptecthe risk free rate is an
1

1-— 1+—

Ne Ne
increasing function oN. The first derivative of the deposit rate withpest to the risk free rate is a
decreasing function oAl
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fundamental contribution to understanding bankshaw&ur with regard to price
setting, one main criticism may be addressed topiiexious approach. Indeed the
“Monti-Klein framework” does not take into accouhe risk that is inherent in banking
activities. The latter being a main focus of ourrkyowe will now survey the
contributions which aimed to include risk inside tionti-Klein approach. However it
should be already noticed that risk in the next ef®ds not influenced by banks’ price
decisions. Indeed risk is supposed to be givers heither a consequence of banks’
decisions, nor induced by the nature of banksvais’.

1.2.1.4. The explicit introduction of risk in a Monti-Klein model

Obviously risk is a major dimension of the bankawgjivity. Its introduction within
the Monti-Klein model can be considered as a necgssnprovement. Moreover, it
will deeply modify the results reviewed above. Téeparability theorem between
deposit and credit rates setting is no longer tfuge take into account default risk
(Dermine, 1984) or liquidity risk (Prisman, Slovand Sushka, 1986; Freixas and
Rochet, 1997). We will conclude also that risk dddae a determinant of interest rates
setting, in other words prices, as we observetti@expected profit of bank is affected
by the risk.

Different types of risk have been introduced in likerature previously reviewed,
all exogenously. To emphasise the impact of riskheninterest rate margin, we firstly

deal with credit risk, and then with liquidity risk

" As it will be seen in section 2, as soon as asymemformation is introduced, the level of risk i
determined also by banking decisions.

25



Chapter 1 — Loan pricing and margin setting in Eragnd multi-product bank firms

* Introduction of default risk : the end of separabilty

Dermine (1984) takes into account the possibilitsttborrowers default before
repaying their loan to the bank. This may happetabse borrowers’ end-of-period
wealth (v) is smaller than the value of loans they were tg@dyw < L. As a result, the

bank may become insolvent.

If borrowers defaulty is refunded to the bank. There is a valuevpf/v, such that

the bank can no longer meet its obligation towagdaditors, that is the bank is unable
to repay depositors their end-of-period wealthis defined as follows
w+R(1+r)=D(1+r) = w=D(kr)-R(%r) (1.16)

We remind thaR stands for the amount of reserves held on thea agke=of the balance

sheet.

Given the equilibrium constraint (1.1), we can riésv(1.16) :
w=L(1+r)+D(ry -r)—E (1+r) (1.17)

E being the value of equity.

The bank goes bankrupt when borrowers’ wealth igllemthanw (equation 1.17).
This value of borrowers’ wealth depends directlytba amount of loang,(r.), which
are themselves a function of the lending rate,

Depositors anticipate the possibility of a bankeyptwhich means that they
anticipate the actual deposit rate they will pereeio be smaller thar,. We call the
actual deposit rate perceived by deposifor If there is no bankruptcyw(>\~/v),
depositors will geD(1+rp). However, if the bank becomes insolvent, depcsituill
receive the residual value of the bank, that is :

w+ R(1+ r)< D(1+1,) (1.18)
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Finally, the value of deposits anticipated by d¢jpos is :

D(1+7)<D(1+r,) (1.19)

The amount that depositors expect to be repaidfisietion of borrowers’ end-of-
period wealthw, which depends on the lending rate. Therefore sygarability of
deposit and credit rates does no longer hold, &edrate of return of depositors is

altered by risk.

The author’s statement is that risk modifies pge#ting. In this model, risk only
affects the asset side of the bank’s balance shatif may also impact on the other

side of the balance sheet, like for instance lifyidsk.

* Introduction of liquidity risk and the determinatio n of interest rates

Liquidity risk can be introduced by assuming soma@domness either in the
volume of loans distributed by the bank (Prismdoyi, and Sushka, 1986), or in the
volume of deposits collected by the bank (Freixad Rochet, 1997). We assume here

that the volume of deposits is subject to randoatk$.

Let us consider a random amount of withdrawals,otkh x, that will be
subtracted at the end of the period. Assuming heratources of funds are available to

the bank, the amount of reserves is :

R=E+ D()-L(r) (1.20)

If withdrawals happen to be higher than reservesRi< x ), the bank will need to
be refinanced at a penalty rate(which can be considered as the money market. rate)

The expected profit of the bank is thus :
=1, (L)L 1, (D)D +rR =C(D,L) -1, Exp| ma{ 0x—R)]| (1.21)

“Exp” stands for expected value.
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So, given the equilibrium constraint (1.20) :

m=[r (L)-r]L +[r -r, (O] +E < (D .L)-r.Exp| max 0x ~E -D +L)]| (1.22)

To determine the optimum value fandrp that will maximise the profit, we need
first to derive the bank profit (equation 1.22) lhwitespect td. and D, and then to
introduce the elasticities of the demand for loamsl the supply of deposits (see
equation 1.7). The optimum values are :

. _rHatrn Pr[;(z R]

(= (1.23)
1
gL
r—b+r, P x> R]
= sl (1.24)
1+ =
ED

Compared to the results obtained in the Monti-Klenodel, the lending and
deposits rates now include the expected cost ajuadity shortage, in other words a
refinancing cost due to a shortage of liquidityeTriefinancing cost is measured by the
probability of a liquidity shortage, which deperats the amount of reservésheld by
the bank, which itself depends on the differenasvbéen loans and deposits. Therefore
the lending rate is determined not only as a fmctof banks’ assets but also as a
function of the liability side. We also observe tteme phenomenon for the deposit
rate, which depends on both side of the bank balaheet. Once more, the separation
between the pricing of loans and deposits is idyaind prices are modified if risk is

taken into account.

To summarise, the main contributions brought byimtduction of risk show that
the two interest rates cannot be considered torvelated and that risk itself is a
component of loan and deposit pricing.

However the effect of this introduction is rathereghanical since risk is
exogenously introduced and moreover banks are deresl as risk neutral. The

argument of risk aversion will be introduced in ttelowing subsections, firstly in
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revisited versions of the Monti-Klein approach (th&ro-model of the banking firm),
and secondly within a different paradigm (the deskgp approach). These two
approaches will highlight the role of risk in a rmadhorough way than has been done
hitherto.

1.2.2. Risk aversion and bank interest margins

As we have previously said, risk in the Monti-Klamodel has, until now, been
introduced rather mechanically. Indeed banks faeenglevels of risk, that is risk is
independent of banks’ behaviour, and they remaimeutral. To investigate bank risk
aversion, Zarruk (1989) uses a model, based orepéad80), which introduces risk
and cost considerations to the firm theoretic apghodeveloped by Klein (1971) and
Monti (1972). Therefore, in Zarruk’s model of bainkerest margin, the bank is viewed
as a firm in a static setting where demands andlmsgp of loans and deposits

simultaneously clear both mark&ts

1.2.2.1. Default risk, interest rate risk, and regulation

The model, developed here, is primary borrowed fiong (1997). Let us consider a
bank which makes decisions in a single period loorid he bank can acquire two kinds
of assets corresponding to risky non-tradable Igahand interbank market loans. The
bank holds three types of claims : depodity porrowings on the interbank market, and

equity capital E), which is assumed to be fixed over the planniogzon.

At the beginning of the period, the bank has tHedang balance sheet :
D+E=L+B (1.25)

8 Banks are acting as price or quantity settersan land deposit markets, respectively.
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whereB is a composite variable representing the banktsposition on the interbank

market.

On the loan market, a monopoly structure is assumleere the bank sets the
interest rate on the loans it grants, Thus, we simply consider a bank facing a
downward sloping loan demand functit(r.), (L'< 0, L"< 0) and serving a fixed
interest rate as a monopoly. On the deposit maskgtply is assumed to be perfectly
elastic. The bank can determine the optimal amofirdeposits it issues but not the

level of the interest rate.

Default risk arises because loans are risky angldhe subject to non-performance.
Without loss of generality, it is assumed that panforming loans pay nothing to the
bank. The actual value of loan repayments to thek ba therefore (3)(1+r)L(r),
which is less than or equal to the value of thaltabntractual loan repayments,
(1+r)L(r.), depending on the realisation pfat the end of the periddy is a random
variable with support [0,1], with a probability tisution function known by the bank,
f()), and assumed independent of the level of lendhlyerse selection and/or moral

hazard problems, that the bank may confront inngelban rate, are ignored.

Deposits issued by the bank have a maturity shdnten one period, so that the
interest rate at which deposits have to be roliet aithin the period is unknown to the
bank. The bank is therefore exposed to interestnigk since it funds fixed-rate loans
via variable-rate deposits. Within the structurdghef model, the sources of interest rate
risk are located solely on the liability side oéthalance sheet. In this framework the
usual assumption of a positive relationship betwean defaults and the deposit rate is
adopted”.

° In other words, credit risk is modelled wigtthat is a proportion of non-performing loans ie tban
portfolio at the end of the period.

19 Sealey (1980) argues that this assumption “cgnsiied on the basis of business cycle movements
loan defaults and deposits”.
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Interest rate risk thus occurs because loans hdeager maturity than deposits,
and because of the assumption of a positive rel&siween deposit rate and credit risk.

We therefore have :
r, =1, (y)+v (1.26)
wherer’ p(y)>0 andv is a white noise independentyofdefined over[g,ﬂ], and with a

probability distributiorh(v) known by the bank.

In order to partially control for banking risk, rdgtion is imposed and banks have
to satisfy the following capital adequacy requirente
E>«D, (1.27)

wherek is the required minimum capital-to-deposits ratio.

The bank’s end-of-period profit is given by:
m=mB+1-yyL-pL-r,.D-C L-C,D (1.28)
wherer is the money market interest rate, and Cp stand for (respectively) the
constant marginal administrative cost of loans dadosits. Costs are assumed to be

separable.

Using the balance sheet identity (1.25), equatloB8) can be rewritten as :
m=((1-y)r.—r =C )L +(r -r, -C,)D +rE (1.29)

The bank is assumed to bisk averse', its aim is thus to maximise the expected
utility of its end-of-period profit. Leu(m) be the Von Neumann-Morgenstern utility
function of the bank defined over the bank’s engb@fiod profit,7.. We suppos&’>0,
andU”<0. The objective of the bank can be written dbfes :

max ExqU (71)]=

O =y b
1< Sy < |

U[n(yv)]f (y)h(v)dydv (1.30)

! Traditional explanations for risk aversion behavim banks include i) the management's inability to
diversify its human capitaljij insufficient owner diversification;i{) incentive problems such as moral
hazard and adverse selection which are associatedgevernment regulation (e.g. deposit insurance,
etc...). These regulations in turn require banks tvkEnjoy protection to limit risk; andvj bankruptcy
cost resulting from partial or complete default.
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1.2.2.2. Risk aversion and optimal bank margins

The first conditions for an optimum are :

= Exp[U ‘(ﬂ*)((l—y)(l— 5171){ -r —CL)]L (r)=0 (1.31)

0Exp[U (77¥)]
or,

W:Exp[u (*)(r-r,(y)-e-C,)] =0 (1.32)

where in equation (1.3X)* is the optimal loan ratar* is defined by equation (1.29)
which is evaluated at*, ¢, * = — L(r.*) / r.* L'(r.*) is the elasticity of loan demand
with respect to the lending ratg* ; and in equation (1.32)* is defined by equation

(1.29) which is evaluated Bx*.

The optimal bank interest margin is definedras— r,, WhereE:Exp(rD).

SinceE is not a variable set by the bank, the propexiethe optimal bank interest

margin are the same as those of the optimal ld&an ra

The result of a comparison between a risk-averssugea risk-neutral bank may be
explained in a rather intuitive way : the optimahk interest margin is larger when the
bank is risk averse than when the bank is riskragut

Indeed in the risk neutral cadd) (in equation (1.31)) is a constant and thus the

first condition becomes :
((1—}_/)(1— (stl)rL -r —CL) =0 (1.33)
where }_/= Exp(y), r_ is the loan rate when the bank is risk neut@l,ande_are

respectively the administrative cost and the irsterate elasticity of loan demand
evaluated at the risk neutral lending rate. Indagse of a risk neutral bank, the optimal
loan rate is set such as the expected marginamacon loans equals the interbank
market rate, which is the well-known result derivbg Klein (1971) under risk

neutrality.
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In the case of a risk averse bank, Wong (1997) shbut :
((1—}_/)(1— efl)r: -r —CL) >0 (1.34)
In other words, when the bank is risk-averse, lapiemium is charged on loans to

offset credit risk exposure, and the amount of sogranted is lower than in the case of

risk neutrality.

1.2.2.3. The impact of determinants on bank margins

In addition, other results have been demonstraézlnow consider the effects on
the optimal rate from changes in the parameterthefmodel, if the bank’s utility

function exhibits decreasing absolute risk aver¢idARA) in Ross sengé

Sinceg_ is proportional to the Lerner index of the bapk,is a measure of the
bank’s market power (see Tirole, 1993). It can lb@s that a size-preserving increase

in the bank’s market power will increase the optibank interest margin.

An increase in the marginal administrative codbahs,C,, has two effects. On the
one hand the substitution effect captures the dahasfgthe lending rate due to an
increase in the administrative cost. The effecunambiguously positive. Indeed an
increase inC. makes loans more costly to grant, therefore thk lb@s an incentive to
reduce the amount of loans it grants by chargihggher lending rate;eteris paribus
On the other hand, the income effect arises becans@crease irC_ decreases the
bank’s profit. The sign of the income effect is alby indeterminate. However under
DARA, the sign is positive. In other words, as @tierg costs increase, income declines

and with DARA the bank becomes more risk averseisnhwilling to take on greater

12 According to Ross (1981)) exhibits Decreasing Absolute Risk Aversion (DARfA)RNd only if, there
exists a positive constahtsuch that :

v, v(m)

U"(ﬂ)_ > U'(ﬂ) for all Tt
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risk. Thus the bank rises its lending rate. Theeefee can conclude that an increase in

the marginal administrative cost of loans will iease the optimal bank interest margin.

As before, a mean-preserviidgncrease in credit risk;, has both a substitution and
an income effect. The former arises because greagelit risk increases the relative
riskiness of loans compared to lending in the ek market, encouraging the bank to
avoid issuing risky loans even when compensatedent@in at an unchanged level of
expected utility. The latter effect occurs becaggeater credit risk reduces the
reachable expected utility under risk aversiontht greater level of risk, the bank has
to be compensated with additional income to obtae former expected utility level.
Therefore the income effect reinforces the sulistitueffect, and a mean-preserving

increase in credit risk will increase the optimahk interest margin.

A mean-preserving increase in the interest rate riseasured by, has only an
income effect in the mod®élsimilar to the previous one. And thus, a meangmésg

increase in the interest rate risk will increasedptimal interest margin.

The effect of an increase in bank’s equiey,depends on the intensity of interest
risk. In the absence of interest risk, an incraasequity capital increases the bank’s
profit. Under DARA, the bank becomes less risk ageand is thus willing to grant
more risky loans by lowering the lending rate. Hoereif we suppose interest risk, a
countervailing force arises because the enlargpdatdase allows the bank to issue
more variable rate deposits whilst still satisfythg capital adequacy requirement. This
increases the variability of the bank’s profit whim turn induces the bank to take on
less risky loans by raising the loan rate. Thussummarise, if the interest rate risk is
not severe, an increase in the bank’s equity dapitih decrease the optimal bank

interest margin. Otherwise, the effect is ambiguous

13 A mean preserving spread in the distribution afandom variable redistributes the weight of the
distribution from the centre to the tails while pewy the mean of the distribution unchanged (see
Rothschild and Stiglitz (1970)).

14 As the capital adequacy requirement is assumdtk tbinding, interest rate risk is exogenous in the
model and thus substitution effect is absent.
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Finally, the effect of an increase in the interbanérket ratey, on the one hand
makes lending in the loan market less attractilative to the interbank market. This
induce the bank to invest less in loans by chartigger lending rate. On the other
hand, depending on the net position of the bartkennterbank market, net borrower or
net lender, a rise in the interbank market raté neg8pectively decrease or increase the
bank’s profit. In the first case, an increase ia itterbank market rate will increase the
optimal bank margin, in the second one the effeembiguous.

In other words, the authors find that the optinmé&kiest margin is positively related
to the bank’s market power, to operating costshéodegree of interest rate risk, and to
the degree of credit risk. However, the effect lohrges in the money market interest
rate on the optimal margin is ambiguous and dependke bank’s net position in the
interbank market. Furthermore, the bank’s equitpited is negatively related to the

margin when interest risk is trivial.

Zarruk and Madura (1992), who have extended thme fhreoretic model of bank
margins, account for capital regulation and depmsitirance in a more detailed way
than Wong. The required capital to deposits rasicassumed to be an increasing
function of the amount of loans held by the banke Tuthors also suppose that the
bank is fully insured and pays an insurance premp&mn monetary unit of deposits.
Zarruk and Madura show, when deposits are insuhed,an increase in the capital to
deposits ratio decreases bank margins, assumimgasseg or constant absolute risk
aversion (CARA). They also find that an increasethia cost of deposit insurance,
through a higher premium, encourages the bankitbistestment to its loan portfolio
from interbank market assets. The bank reducesytimal margin in order to increase

the amount of loans it grants, under DARA and CARA.

To summarise, the introduction of risk aversionfirm theoretic models lead to
increasing bank interest margin. In addition tcndtad determinants of interest rates
found in the first subsection, and the ones strkssthin this subsection, the behaviour

of banks towards risk become clearly a major datent of its price setting. The same
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issue, namely bank aversion and banking pricesaddressed within a different

framework which will enable us to expose new deteamts of banking prices.

1.2.3. Bank interest margins in the dealership approach

A different approach of banking activities was pdad by Ho and Saunders
(1981). They were concerned about volatility, tiginterest rate risk, adapting the
financial literature to the liquidity provision iss. Indeed, like the market maker, a bank
can be considered as providing liquidity to the kesrand it will thus hold illiquid

assets. Therefore this approach explains the idliguof banks’ assets and liabilities.

In this approach, the bank is viewed as a dynareaied, setting interest rates on
loans and deposits to balance the asymmetric &rovdoan demands and deposit
supplies, whilst in the previous models it is assdrthat demand for loans and supply
of deposits simultaneously clear both markets. Akbia viewed as paying for funds
(deposits) at one price (the “bid” price) and lemfunds at another (the “ask” price).

Economists, such as Ho and Stoll (1980), have stlitie determination of the bid-
ask prices as a function of the characteristicthefsecurity, as well as the inventory
policy of the trader. Ho and Saunders (1981) arati®e bank’s brokerage function,
adapting the finance literature on broker bid asl spreads, to explain the bank’s
margin, that is the spread between the bid angesk™. The purpose of the model is
to provide a simple framework for characterising tiisk factors that influence the

determination of bank net interest margin.

!> The framework employed by Ho and Saunders wasnailyg intended for the analysis of the trading
activities of security dealers. As stated by Zar(tR89), they thus fail to consider some appropriat
aspects of a bank’'s operation. Some relevant festof banks are not taken into account by the
dealership approach. First, financial intermedarévolve in imperfect market structures, asset and
deposit markets are not perfectly competitive. 8dcthe approach ignores the resource costs ircturre
by financial intermediation.
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1.2.3.1. Risk aversion and liquidity uncertainty

In the contribution of Ho and Saund®sthe bank is viewed as a dealer in the
credit market acting as an intermediary betweerdgmaanders and suppliers of funds.
The planning horizon is a single period during Vehibanks’ rates, which are
determined prior to observing the demand for immeyli are held constant. A single

transaction in loans and deposits occurs.

In this approach, the bank is considered to beaiskse. The authors assume that
the bank maximises its expected utility of termimadalth. This assumption may be
justified on two grounds. First, risk aversion rs@al to justify the existence of interest
margin’. Second, it ensures a finite bank size, as welthasexistence of riskless
investments in money market. Without risk aversibere is no limit to the extent that

the bank may engage in arbitrage.

It is assumed that the bank’s portfolio consistdved assets and two liabilities:
loans outstanding,, the bank’s short term net cash or money marksttipa B *2,
deposits D, and shareholders’ fundg, The value of the bank at the beginning of the
period is defined as :

E, =L -D,+B, « D,+E,=L,+ B (1.35)

The bank equilibrium constraint, i.e. assets etjahilities, has to be satisfied.

With no transaction occurring, the terminal val@ievealth is:

E, =(1+1)1,+1,Z, +(1+r)B, (1.36)

' The model which is developed in what follows ispiéd from Ho and Saunders (1981).

7 «within the dealership framework the margin woalevays exist because of uncertain liquidity needs
of borrowers and depositors.[...] The dealer bankrgegto engage in arbitrage up to a point deternine
only by its degree of risk aversion. This, of ceyrgresumes that without risk aversion, interesigima
would not exist since arbitrage would eliminate thargin (baring transaction costs).” (Angbazo, 1997
p.58.

'8 The cash position can be viewed as the net paogifiche bank in the interbank market, and othertsh
term markets for temporary borrowings and loans.
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where {) lo, the difference between loans and depoits, Lo — Do, is the net credit

D

_0

. . . o L,
inventory, (i) r, is the expected rate of return on net credit itmgn r, =r, —=-r |

D

0 0

wherer andrp are the interest rates on loans and deposit3r (s the expected rate of
return on the net cash positionis the money market risk-free rate as shown betmal,

o . . . = =L - D
(iv) Z, is a random variable impacting on rate of retumisere Z, = ZLI—O— ZDI—O.
0

0

The distribution ofZ, is normal with Exp(Z, ) = 0 and is stationary with respect to the

parameters of the model.

The bank in this model is assumed to act as aygadsialer, it only has the power
to alter prices as a tool to manipulate demandt$goroduct. The bank is assumed to set
on the one hand its net of expense deposit ragteequal to its expectation of the
instantaneous money market risk-free rate of istefiee the periodr, minus a deposit
service feea. On the other hand the net of expense loan rates set equal to the
expected instantaneous rateplus a loan service felk, Thus :

r, =(r —a) (1.37)

r,=(r +b) (1.38)
wherea and b are fees charged by the bank in order to provieposit and loan
immediacy, and to bear interest rate risk.

Indeed, suppose a deposit arrives before a newdearand, the bank will have to
temporarily invest the funds in the money markethatshort term risk-free rate The
bank faces then reinvestment risk at the end ofifaesion period should the short term
rate fall. Similarly, if the demand for a new lo@n met by the bank without a
contemporaneous inflow of deposits, the bank wdwddle recourse to short term
borrowing in the money market at a rat® fund the loan, thereby facing interest rate
risk if the short term interest rate rises.
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Using the Taylor series expansion around the erpedevel of wealth
[i.e.Exp(E)= E], the end of period expected utility of wealttgisen by :
u*(E)
2

whereg,? is the variance of the interest rate on depositsl@ans.

ExpU (E; )~ U(E)+ [0212] (1.39)

The probabilities of a new deposit supply, and a new loan demank,, arriving

at the bank depend on the respective sizes ofvibefdesa andb. For example, by
increasingb, the loan rate rises and new loan demand is diaged. Transactions in
loans and in deposits have the same §z&he time (or rate) of arrival of loan demand
and deposit supply are generated by independerss®bi processes with interest
margin-dependent parameters :

A, =a-[xa

A, =a-pBx%b
a and are respectively the intercept and the slope ®fsgfymmetric deposit and loan
arrival functions of the bank. A symmetric and &nesupply of deposit and demand for

loan functions is assumed.

If a deposit of size&) is accepted during the period, and there are anws#ction
costs associated with providing immediacy, thenlthek’s credit inventory is — Q.
The short term money market positionBg+ Q + Qa, that is the initial cash position
and the deposit inflow and the fee charged for depy immediacy multiplied by the
size of deposit. The change in expected utilitwegi that a deposit transaction is

accepted, is :

U
ExpU (AE; |deposit)y U (E) Qat 5 [(Q3 +07 G+ 27 ) Q] (1.40)

19\, and\, may be interpreted as the rate of occurrencegtient (respectively a new deposit supply
and new loan demand). In other words, there am@ge Inumber of occasions on which the event can
occur, but only a small probability that the evantjuestion occurs (that is either a deposit sugplp
loan demand).
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When a new loan transaction is made, the bank@anitaory isly + Q, and its money

market position i8y —Q + Qb. The change in expected utility is :

ExpU (AE; |loan)=U (E) Qb+%(E)[( QY +02 G- 27 QJ] (1.41)

Since the probability of a deposit or loan transacts respectively given by, and
Ap , the objective is to select optimal feeeandb which maximise the expected utility of
the net change in the terminal wealth of the bakditional on a single transaction
occurring and assuming that the second order obsiefQa)®) and loan (Qb)?) fees

are negligible :

maxE xpJ (AE;) = A,ExpJ (AE, | deposit+ A,E xp)(AE,| loay (1.42)

1.2.3.2. The optimal bank margin

SubstitutingA, and A, by their value, we obtain the optimal spreadwvhich is

defined as the sum of the deposit service fee lamtbtan service feesz(a+ b) :

s= 2 1Y 2 (1.43)

If we define the coefficient of absolute risk averg’ by A= —%, then

s=2+1 p20 (1.44)

g 2

The first term,a/ £, measures the bank’s neutral spread. A largend a smallB
will result in a largea/ S and hence, in a large sprea)l (That is, if a bank faces

relatively inelastic demand and supply functionghia markets in which it operates, it

2 As defined by Arrow (1965) and Pratt (1964).
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may be able to exercise monopoly power by requiengreater spread than it could

obtain if banking markets were competitive (lax S ratio).

The ratioa/ S provides some measure of the producer’s surplusamopoly rent

in bank spreads or margins. The second term isstdider risk adjustment term and

depends on three factorsi) A, the bank management’s coefficient of absolutk ris
aversion; if) Q, the size of bank transactions; aiig) (o7, the instantaneous variance of

the interest rate on deposits and loans, i.e. Hr@&hility of interest rates. The bank
margins are an increasing functia®teris paribusof the degree of risk aversion, the
size of transactions, and the variance of intemases. Finally, the volume of

inventories,l, does not affect the spreadsee equation (1.44). The credit inventory
rather affects the adjustment of the sprefddlative to the risk-free rate :

d=b-a= —% Ao | (1.45)

If deposit inflows are higher than loan demandlsat the bank has to increase its
short-term market investments, the bank reactsdpysting its deposit fee, upwards
to discourage additional deposits (smaller depas#), and its loan fed, downwards
to encourage extra loans (smaller lending ratens€quently its fee spread, + b,
remains the sam& By adopting such a price behaviour, the bankyisg to match the

duration of its assets and liabilities.

In summary, the key determinants of the interestsrare as follows :

- variables which positively affect the interest maygi.e. the difference
between the loan rate and the deposit rate, akeaxisrsion, market power,
volatility of interest rates, and market size;

- variables, which determine the value of interasts (that is the value of the
lending rate and the value of the deposit rate) aoidthe value of bank
margins (that is the difference between the loam aad the deposit rate), are

the net credit inventory, risk aversion, and thernest rates volatility.

L A similar reasoning can be made when loan demmgdsiater than deposit supply.
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Moreover, the Ho and Saunders model has been fueitiended :

Allen (1988) considers the case of loan heteroggn&Vith interdependent
demands, the probability of a new loan arrivalffe@ed by the price spreads on
alternative loans. Therefore when the loan rateeases for a type of loans, on
the one hand the demand for this type of loansedses, and on the other hand
this increase of the lending rate causes a shifutzstitute loans. Allen shows
that the substitution effect between alternativ@nl@roducts reduces that pure
interest spread;

Angbazo (1997) has introduced, in the dealershpyagzh model, loan default
risk. The author finds that banks with more riskgrls and higher interest rate
risk exposure select higher loan and deposit eges higher bank rate spread is

required.

The insights gained from the analysis of the stoakling model is that the spread

between the bid and the ask is the price of imnediguidity and that a spread remains

as long as transaction uncertainty remains. Thel lel/the deposit and loan rates are

also function of the net credit inventory.

In this section we have highlighted the main deteamts of bank interest rates and

interest margins, that have been analysed eithahenMonti-Klein model and its

extensions or in the dealership approach. Thestkilootions are highly relevant to our
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purpose which consists in investigating the deteamis of bank price setting in the
loan and deposit markets.

To briefly summarise, models reviewed underlineeerminants of bank interest
margins, risk factors (default risk, interest ratgk, and bank risk aversion), market
structure variables (market power and size of dépmsn transactions) and cost
considerations (marginal cost, also named operatiogt of loans and deposits,
interbank market rate, and cost of deposit insweanc

However, the common point of all these models rgge hitherto — in addition to
the fact that they explicitly deal with bank prisetting — is that they do not take into
account two major points of our concern. Firstheyt only investigate traditional bank
products, i.e. loans and deposits. Secondly, sskrly considered as an exogenous
variable which hinders further investigations itite incentives of banks to grant loans
to more risky projects. Those two points, crosssglibation and the modelling of risk
in the lending market, will be addressed in thetn®yo sections, beginning with

asymmetric information.
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1.3. Asymmetric information in the loan market : banks’

incentives and price setting

As we have seen in the previous section, amongdhalldeterminants of bank
pricing we have highlighted, risk plays a key rd#owever, in the literature studied
before, risk has been introduced as a given fagtdranking activities. Banks have to
cope with it, but their own decisions do not affestlevel. With regard to the banking
literature, the approach to risk has been heaviffuénced by the asymmetric and
imperfect information paradigm. Introducing thetéatwill enable us to account more
accurately for risk, which is essential for our pase. Indeed if interest rate decisions
do not impact only on prices but also induce smagglifications in the level of risk, as
we intend to demonstrate in the forthcoming sectiban banks’ incentives are deeply

modified.

The question raised here is how asymmetric infaonaaffects bank incentives.
Under asymmetric information, prices no longeraetflall the information available to

the different market participarits

Because of asymmetric and imperfect informatiorgli& and Weiss (1981) argue
that the loan rate affects the riskiness of thekisalman portfolio in two ways. First,
raising the loan rate above some critical level déter the safest borrowers (adverse
selection effect). Second, a higher loan rate natéty borrowers to undertake riskier
projects (incentives effect or moral hazard effedtf)e authors show that rationing

credit supply in order to reduce adverse selegtidhen a possible optimal outcome.

22 |f the asymmetry of information arises on the dlgecharacteristics, that is hidden information, we
deal with adverse selection. This situation is egleint to an ex-ante contract asymmetry. Adverse
selection is a form of market failure, the prindipannot distinguish for example between high &ski

low risk individuals. If the asymmetry of informati arises on the agent’s behaviour, that is hidden
action, we speak about moral hazard. It is equntale an ex-post contract asymmetry. Moral hazard
appears when an insured party whose actions atesaned can affect the probability or magnitude of
payment associated with an event.
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In the neoclassical theory, a lack of availablalitris not a concern. According to
the standard paradigm, demand equals supply adhdibrium price, and the lending
rate should be set at the marginal cost of loarmwydver situations in which loan
demand exceeds loan supply at the prevailing isterate, which refer to credit
rationing, have been obsen?&dEquilibrium or pure credit rationiigoccurs whenever
some borrowers’ demand for credit is not fulfilleyen if this borrower is willing to
pay all the price and non-price elements of tha loantract. The latter is a concern that
matters deeply while trying to explain banks’ bebav, and must consequently be

taken into account in this chapter.

The issue is addressed in Wong (1997). He attertptéake into account
asymmetric information. Indeed credit risk was assd independent of the loan rate
charged by the bank. However incentive problems iai®duced indirectly in the
model through the probability of default. Wong amses that the cumulative distribution
function of credit risk shifts in the sense of ficsder stochastic dominance as the
lending rate changes. In other words, an increasthe lending rate increases the
likelihood that the higher values of credit riskllvae realised. Thus it gives rise to a
deterioration in borrowers’ credit worthiness. Tdnghor finds that other things being
equal, an introduction of incentive problems ambogowers lowers the optimal bank
interest margin. The presence of the incentive Iprob in the lending market penalises
any aggressive loan pricing behaviour of the basa consequence, the bank sets a
lower lending rate in order to partially protedeilf against the opportunistic behaviour
of borrowers. However asymmetric information is raplicitly introduced as is the

case in the next model.

% The first attempt to explain credit rationing isedto Hodgman (1960). He develops a default risk
argument to show that an intermediary’s supplyreflit becomes perfectly inelastic and even backward
bending at some interest rate, so that no increatiee loan rate could induce the lender to raisslic
supply. An interesting review of credit rationingncbe found in Devinney (1986).

4 There are a number of different types of credibring. We are going to list here several common
definitions (Jaffee and Stiglitz, 1990), the lastas retained here as the definition of credibrang : ()
interest rate (or price) rationing, that is a bareo may receive a loan of a smaller size than désit a
given loan rate ;i) divergent views rationing, that is some indivitbueannot borrow at the interest rate
they consider appropriate based on what they pardei be their probability of default fiij redlining,
that is given the risk classification, a lenderlwéfuse to grant credit to a borrower when thedén
cannot obtain its required return at any interes¢ r, {v) finally pure credit rationing, there may be
instances in which some individuals obtain loansilevapparently identical individuals, who are g

to borrow at precisely the same terms, do not.
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1.3.1. Asymmetric information, risk and lending rate

The seminal article of Stiglitz and Weiss (19819wh that it might not be optimal
to equate, at the equilibrium in the loan markeppdy and demand. Indeed the level of
interest rates impacts on the level of the projeskt due to asymmetric information

effects.

1.3.1.1. Asymmetric information and adverse selection

In their model, it is assumed that there is a ptidfof projects,0, distributed on
[0;1] according to a distribution functioR?>. The distribution cannot be altered by the
borrower. Project needs an investmdnind it yields a returr(8), with probability
(1 —90), and zero with probabilitd. All projects have the same expected return, ithat
(1 —8)P(B) = X for all B, in other words the authors assume that a greatae of6
corresponds to greater risk in the sense of measepring spread (Rothschild and
Stiglitz, 1970%°. Both borrowers and lenders are supposed riskaleut

The entrepreneur knows the probability that thegeatofails, 8, but banks only
know the statistical distribution & among the population of potential borrowers. In
addition,ex postthe bank will only learn whether or not the pobj&iled, but the risk
and the return of the project remain unknown todées. Moreover all firms are
assumed to bring the same amount of collateralchwvban therefore not be used as a
screening device. Thus the repayment oingaﬂTbrcannot be conditioned d& and
firms are only subject to limited liability. Beingnable to observ®, banks cannot
discriminate among firms. They offer the same stathddebt contract, in which all
firms have to repay the fixed amouRt (if they can). GivenP, an entrepreneur with

projectd only decides to apply for a loan of valui :

PO)= P,ie. (1-8)<x/P (1.46)

%5 The firm that undertakes the projécwill be noted firme.
%6 Cf. footnote 13.
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Raising the repayment obligatid_?n, i.e. the interest ratE, is twofold : on the one
hand it increases the profit the bank makes onimadlyidual loan granted to a given
firm 6. On the other hand it implies an increasd,in.e. a decrease in the probability
that the project succeeds, to satisfy the apptinationstraint (1.46), and therefore it
raises the overall riskiness of all applicants.s€e this most simply, in figure 1.1. we
assume two types of borrowers, those with low-psifile borrowing only at a lending

rate smaller than,, and the others with a high-risk profile borrowimg untilr.

Bank profit

Both

types

apply
Only high
risk apply

»
»

MLa M2

Source : Stiglitz and Weiss (1981)

Lending rat

Figure 1.1. Adverse selection

Let us suppose that the bank’s profit is the samme;aandr, ,. When the loan rate
is raised slightly above, ;, the mix of applicants change dramatically. Alwlaisk

applicants withdraw.
Therefore the distribution 0B plays an important role. For some of these

distributions, the banks’ expected return on loavid be single peaked, with a

maximum for a loan rate *. It results in a nonmonotonic profile (see figur).
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Expected return 4
of the bank Tt

T (rL) _____________

»
»

r r r_, lending rate
Figure 1.2.Expected return of a bank as a function of thae l@ge.

Stiglitz and Weiss also discussed the case wherebéhaviour of the borrower

changes once the loan is agreed to the borféwer

1.3.1.2. Asymmetric information and moral hazard

The moral hazard problem arises when the entreprermve received the desired
funds, but do not invest them in the initial prdjdmut in a more risky project. There is a
conflict of interest between the lender and therdwer. The borrower is only
concerned with returns on the investment when itme foes not go bankrupt. The
lender is concerned with the actions of the firmtihe extent that they affect the
probability of bankruptcy, and the returns the kmdan expect if the firm goes
bankrupt.

2" With regard to credit rationing due to moral hazahe reader can refer to Jaffee and Russel (1876)
which the firm’'s capacity to repay the loan canrbanipulated, and also to the model of Bester and
Hellwig (1987) in which the firm is free to chooses technology (and therefore the cash flow
distribution).
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The authors discuss an example similar to theviatig one. The entrepreneur, who
has raised an investmeinto invest in a project, has a portfolio of investrhprojects
available. Project yields a returnP(B), with probability (1 —8), and zero with
probability 6. In contrast with the approach above, the entreqarecan choose his level
of risk, 8.The choice of® is not observable to lenders : they just learn thérethe

project was successful or not. Consequently, thetract between lenders and the

entrepreneur specifies that the latter will paykbadixed amountP, in case the project

Is successful, and nothing otherwise.

The efficient project is the one that maximisesdhpected return (1 8)P(0). The

entrepreneur, however, does not have the incetdiveaximise the social surplus, but

rather its expected net return @(P(0) — I_D). In most cases, the project that will be
undertaken by the entrepreneur will not be thecieffit one. The entrepreneur will

choose a project that is too risky, i.e. one wli probability of success being small but

with a high pay-off in case of success. Thereferelérs are unwilling to raise since
this could lead to more risky projects selectedh®yentrepreneur and to lower profits
for lenders. It results in the same nonmonotonifiler as depicted previously (see
figure 1.2.).

The interest rate which an individual is inclinedpay may operate as an incentive
mechanism. As the interest rate and other terniseo€ontract change, the behaviour of
the borrower is likely to change. Raising the iestrrate increases the relative
attractiveness of riskier projects, for which tleéurn to the bank may be lower. Raising
the interest rate may lead borrowers to take astamch are contrary to the interests of
lenders, that is higher interest rates induce lgers to switch from safe to risky
projects. This switch occurs because the probglofitinterest being paid is lower for
projects that are more likely to fail. The costanf increase in the interest rate, for the

borrower, is less deterrent if the probability efallt is high.
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1.3.1.3. Synthesis on the effect of asymmetric information

To summarise, the interest rate which a borrowewilkng to pay may act as a
negative screening device (adverse selection)etiud® are willing to pay high interest
rates may, on average, be more risky. They aréngito borrow at high interest rates
because they perceive their probability of repayimg loan to be low. As the interest
rate rises, the average riskiness of those whoowomcreases, possibly lowering the
bank’s profits. In the mean time, raising the iastirate decreases the return on projects
which may be expected to succ&ednd thus discourage the best borrowers. Higher
interest rates induce firms to undertake projedth l@wer probabilities of success but

higher payoffs when successful (moral hazard).

One way to understand the Stiglitz and Weiss magléb consider that credit
rationing emanates from a lack of information fatgdbanks. Actually, the supply of
funds by banks does not equal the demand, othehaisks have to offer a level of the
lending rate that would imply an increase in théadk risk, which would lower their
profits. As banks are unable to appreciate exabiylevel of risk of each borrower,
they may prefer not to increase the lending ratarder to maximise their profits. Doing
so, they are not satisfying all the demand for itnetlich is made by borrowers, at the

present price (figure 1.3.).

% To be clear, the projects concerned are thosettantrepreneur may undertake.
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Volume of credit

T loan dmanc
equilibrium
excess demand

supply of loans

»
|

*

o Lending ate

Scurce : Freixas and Rochet, 1¢

Figure 1.3 Equilibriun with credit rationin

It can be seen, from the comparison between a ickhsequilibrium and an
asymmetric information one, that risk has an eff@ttthe price setting of loans by
banks. Thus it becomes a major determinant of émawour of banks which know that
their decisions are affecting the level of risk,ievhitself affects the real rate of return

and thus this optimal decisions.

On the one hand, the lack of information leads bankmodify their decisions with
regard to what they would have done if perfectifpimed. On the other hand, some

borrowers face credit rationing ever though willbogpay the full price of the loan.

Given such a situation, we may consider that ag@dugowers or lenders), or at
least some of them, would induce information transih order to decrease the
asymmetry. The latter can be produced either byirtfemed agent, in our case the

borrower, or by the non-informed agent, the bank.
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1.3.2. Asymmetric information and risk management

One way to alleviate the problem caused by asymenietiormation is to produce
more information. The production of information cde initiated either by the

borrowers as we will see in the next subsectioydhe lender, in the following one.

1.3.2.1. Lending rate and signalling

Leland and Pyle (1977) argue that lenders caniroktame information about the
quality of a project by observing the willingnesstbe insider, the entrepreneur, to
invest equity capital in the endeavour, in the @nes of imperfect information

concerning the value of the underlying project.

Leland and Pyle (1977) consider an investment ptajdich involves a capitd

and a future returrﬁ,u+ >~<) , Where i is the expected end-of-period value of the project

and X is a random variable with zero mean and variaaéeThe entrepreneur has
information that leads him to assign a specifiauealo 1. Borrowers typically know

their collateral, and moral rectitude better thanders do. Lenders would benefit from
knowing the true characteristics of borrowers. Buiral hazard hampers the direct
transfer of information between market participantee entrepreneur who wants to

undertake his investment project, plans to holchetion ¢ of the firm’s capital, raising

the reminder of the capital from lenders. The tatalket value of the projewt is equal

to:

V(g)=—[u(p)-] (1.47)

1+r
wherer is the risk free rate,1,1(¢) is the market’s perception of the true expectéarne

as a function ofp , and w is the market’s adjustment for the risk of thejgct

In addition to the possibility of investing in hisvn project, the entrepreneur can

invest in the market portfolio or in the risk frasset. The entrepreneur’s objective is
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then to maximise his expected utility of wealthiwiespect to the financial structure of
the project or firm (debt/capital), to his holdio§equity in the project or firm, and to

his holding of the market portfolio and the risldesset®.

The authors show that borrowers will invest in thgbject more than they would
do if they could transfer credibly and freely thdormation they hold. The cost of
signalling for borrowers is equivalent here to b-sptimal portfolio diversification.

If we assume that every borrower raises enouglopatgunds to invest in his own
project, then he has the ability to signal the ipaif his investment and therefore
increases the probability of being financed by akbd&his conclusion is not closely
related to our issue, but as borrowers’ signal ictgpan banks’ behaviour with regard to
risk, it must be underlined as a determinant oklxecisions. However we may say that
we are facing an indirect link between risk andkbehaviour (as the active agent here
is firstly the borrower : the one that copes diseetith reducing the asymmetry of
information). In the next subsection we will revieavmatter that is closer to our

concern, the direct reaction of banks to endogenisks

1.3.2.2. Lending rate and collateral as a sorting device

Bester (1985) assumes a similar environment aditdtapd Weiss with regard to
imperfect information about borrowers. However hpmses that banks will try to
reduce this information asymmetry by offering tarbwers a set of contracts, within

which a specific level of the lending rate is asst@d to a specific level of collatetal

% The authors extend their approach to financiatrimediation, justifying itsraison d'étré by the
existence of signalling interference. The lack wofoimation on the quality of financial assets (the
difficulty to credibly transfer the information) gaires some firms to specialise in the productién o
information. However once the entrepreneur’'s sighat been correctly interpreted, the produced
information, which has the same particularity ggualic good, is publicly available without cost.&h
firm therefore has difficulty obtaining the retuassociated with its value. They argue that capjuan
return to information is possible if the firm thgdathers the information becomes an intermediariglitg
assets which are of sufficient value.

% This idea has also been explored by Wette (1988an and Kanatas (1985), and Deshons and Freixas
(1987).
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We consider two projectd, and &, which require the same amount of investment
I. They vyield respectively an expected returnP¢éh) and P(&) with (respectively)
probability p(P (&) ) and p(P(&) ), and zero with probability (1p{P (&) )) and
(A -p(P(&))). Projecté, is supposed to be the more risky, that is :

P(,) > P(6,) (1.48)
and p(P(8)) > p( P(6,)). (1.49)

All projects have the same expected return, thptH66) )xP(6)=p(P(&))x P(&),
in other words the authors assume #atorresponds to greater risk thénin the sense
of mean preserving spreadEntrepreneurs have an initial wealth endowmewef .
They finance their project by borrowing the amount | —W. Given the loan sizk, a
credit contractr(, C) is specified by the interest rateand the collateraC charged by
the bank.

We denotatthe expected profit of the bank, amdhe expected profit of the firm :
n(r,,C)=C(1-p(P(1)))+(1+ 1) Lx p(P()) i=66 (1.50)

7 (r,.C) =-C(1- p(P(1)))+(P(i) - (1+ ) L) p( P(i)) (1.51)

Equations (1.50) and (1.51) can be interpretetierfallowing way :

- with a probability (1 p(P(i))), the project fails causing the firm bankruptoyd
the transfer of the collateral to the bank;

- with probability p(P(i)), the project is a success. The firm repaysaés] and
keeps the residual valueP({() — (1 +r) L).

The following conditions have to be satisfied te@m the contracts are separated :

7, (r6,,Co) 2 0, (05,.C5,) (1.52)

1, (r.6,,Cs,) 2 78, (1 4,.Cs)) (1.53)

31 See Rothschild and Stiglitz (1970).
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Therefore the contracts should have the followirgpprties :
C, 2C, (1.54)
(1.55)

Lo 2N g

In the framework of credit markets under imperfi@ébrmation, Bester shows that
no borrower will be denied credit if banks use tlodlateral requirements of their loan
contracts as a signalling mechanism. However theliGgbility of self selection
mechanisms has been established under assumptiods are stronger than those of
Stigltiz and Weiss. First, a signalling equilibrium the credit market requires a
monotonic relationship between the riskiness arefepences of different borrowers.
Second, low-risk entrepreneurs have been assuntes able to raise sufficient amount
of collateral to distinguish themselves from higbkrones. Perfect sorting in a credit
market equilibrium may be impossible if some logkrfirms face a binding constraint
on the amount of collateral they can provide. ¥ thecessary conditions for market
signalling are not fulfilled, thus only partial seming may be possible and adverse
selection could still arise. Deshons and Freix&S8T) show that even with separating
contracts, rationing can still occur. Rationingtionger for firms which have the safest

projects.

The major point of this section is that risk isey keature of banking. Indeed banks
have to consider not only a level of price but adevel of risk induced by the former,

as these two variables influence each other. Ierotords, risk is an endogenous
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element of financial intermediation activities. $hdeterminant deeply affects banks’
behaviour.

A major consequence is whatever influence banksisams on price setting will
affect the level of risk at equilibrium. That concenust clearly be taken into account
whilst investigating potential determinants of bgnkehaviour.

However it must be noted that all the elements @&rplg bank pricing, we have
stressed in the first two sections, are entirelateel to loan and deposit activities
themselves. Indeed banks’ decisions are analysedl tag financial intermediation
activities were the only ones, or as if they weissakciated from other activities banks
can engage in.

If banks are considered to be multi-product firm&g may wonder if loan and
deposit production may affect, or be affected bg ftroduction of services. For
example, banks may be willing to use a product desalling product®® or a “loss
leader”, in order to attract new clients and essab relationship that will enable them
to sell other products. Such a practice may atbaciks’ incentives with regard to price
setting and the level of risk. This issue will bedsed in the next section of this chapter.

%2 For instance, we mean that products are undeegbric
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1.4. The bank as a multi-product firm : cross-subsidis@ion in

the banking market

The aim of this section is to review the literathighlighting cross-subsidy effects
when several banking activities are considered kameously. Interest margin setting is
then not only dependent on the previously outlideterminants specific to loan and
deposit markets, but also on strategic interactibascan lead a bank to decrease prices

on some products in order to capture new clientstbar markets.

A firm is considered as a multi-product firm as isaa@s it sells more than one
product. Without more assumptions on the two prtxlsapplied, we find the standard
microeconomic result for profit maximisation, that marginal cost equals marginal
revenue. However in presence of interrelated deneambn-separable cost functions,
“cross-subsidisation” may appear (Koutsoyiannis799Mattei, 1989, Carlton and
Perloff, 1998).

The multi-product nature of banking firm may be Igged by the introduction of
other activities than intermediation one within thhamework. However, even if we
keep on focusing only on loan and deposit actjtiulti-production and cross-
subsidisation issues can be addressed. Indeeddbagbion approach defines banking
activities as the production of services to deposiand borrowers, deposits and loans
are then considered as two outputs of the banking (Lindley and Sealey, 1977,
Nguyen The Van, 1993). Thus the multi-product reatef banking activities is
recognised. In the first subsection, we underlime émergence of cross-subsidisation

between the two outputs that are deposits and loans
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1.4.1. Loans and deposits

In this subsection, we intend to underline crodssglisation while still dealing
with only traditional activities, i.e. deposits alo@ns.

This issue can be addressed if we introduce depsitregulation within a Monti-
Klein framework. If it can be shown that under anagement cost function which is
separable, a ceiling on deposit rates has no efi@dending rates, the lending rate is
affected if there is an interdependence betweengiispand loans (Freixas and Rochet,

1997). More precisely a ceiling on deposit ratel mwduce “cross-subsidisation”, that

Is a decrease in the lending rate,—dpfc— >0, C being the cost function of the bank. This

or or,

condition corresponds to the case in which loars @deposits are substitutes in the
sense that when the volume of loans increaseswhenr_ decreases, the marginal
profitability of collecting deposits decreases. Hwer this condition is the opposite to
the one needed to explain the existence of univebgmks (we need cost

. . 0°C :
complementarity, that |saa—a<o), and therefore the result obtained may appear
r'L rD

disappointing. We will study an issue close to timg in the next model.

Chiappori, Perez-Castrillo, and Verdier (1995) depea model of imperfect
competition among banks in a regulated environmBmeir aim is then to evaluate the
consequences of deposit rate regulation. In thigigeof a multi-product firm and of an
imperfect competition market, they emphasise thesrgence of subsidising sales
between deposit and credit interest rates : depagt ceiling subsidises the lending

rate.
e Spatiality, tied-up contracts and cross-subsidisabin
A spatial modela la Salop (1979) enables Chiappet al. (1995) to take into

account imperfect competition in the banking industThe authors consider an

economy where a continuum of customers are locatatbrmly (with density 1)
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around a unit circle. There anébanks (indexed by=1,...,n), located on the circleC

denotes the fixed cost of each installation.

Each customer on the circle has one unit of chstt,hust necessarily be deposited
in a bank, and which pays an interest naie They suppose that depositors have a
transportation costt per unit of length. In addition to collecting fus)ydeach bank can
also make loans to customers. The loan interestaiatvhich a bank lends its funds is
denotedr,, (3 is the unit transportation cost for loafisis not necessarily equal to the
transportation cost for deposits,; in other words, the respective price elastisitod
deposits and loans can differ. Depositors are btsoowers, with an inelastic credit
demandL. AssumelL<l. The money market rate, is fixed exogenously by the

monetary authorities.

The total utility of a typical consumer (that isptsitor-borrower) is therefore:
U=(1+r,)-at, —(1+r )L - A&, (1.56)

wheretp (respectivelyt,) is the distance from the bank in which the constsncash
has been deposited (respectively where the con&ifoan has been granted).

If n banks enter the market simultaneously, locatedsstmcally on the circle, and

compete in deposit rates and loan rates, the bquitn is symmetric.

A depositor located at distand:@D[O,l/n] of banki is indifferent between and

i+1 (ori — 1) if

at, —r} =a(£ —tDj—r[‘fl (1.57)
Similarly, a borrower located at distanng[O;l/n] of banki is indifferent

between andi+1 (ori — 1) if

Bt +riL = ﬁ(%—tLjH[*lL (1.58)
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We therefore obtain the following supply of depssi’, and demand for loanB',

functions :
i i+l il
s =tyZolo Mo (1.59)
n 2a
i i+l i1
pr=li-ZTh TN (1.60)
n 20
The profit of bank is thus :
i i+l i1 ‘ i i1
]f:(rli_—r) 1+2r|-r'-—r|-|_ +(r _rl:l)) _l+m e (161)
n 20 n 2

Since the model uses a circle, the following cotieeis are adopted )™ =rZ,

All banks offer the same interest rates :

a B
re=r-— and r°=r+-— 1.62
b - L oL (1.62)

The number of active banks in a free entry equiiris determined by a profit

equal to zero, which gives :
nt = /w (1.63)

Thus, it can be observed that loans and deposttsinglependently priced : if
deposit rates are regulated (that_d'ssmaller than the equilibrium deposit rate), thas h

no impact orr,_ in the short term. Under deposit rate regulatianks make more profit
on deposits, so that more banks enter the markbeifong term.

Up to now, the determinants of the margin still aéms rather close to the ones of

Monti-Klein to the extent that the rates are indejmnt, and determined by transport
costs, that is market power.
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However, another pattern appears if banks are atlotw sell tied-sales contracts,
still under deposit rate regulatinThis specific contract stipulates that agentdyapg
for a loan must simultaneously deposit their caalarices in the bank. Applications for
loans only (without simultaneous deposits) will &éher rejected, or charged with a
higher interest rate. The potential advantage ol sucontract is that it allows the bank,

by lowering interest rates, to attract not only newrowers, but new depositors as well.

Since the regulated deposit rate is smaller thanetquilibrium deposit rate, the
bank profit increases. The rent on deposits isigh that, whenever it is possible to
capture the deposits of new borrowers through sedds contracts, it is worthwhile to
attract new borrowers by increasing cross-subsiaieslowering credit rates. Because
of tied-sales, the transport cost incurred by badm@nts is the sum of their transport cost

of loans and deposit, thatas+ 3.

A depositor-borrower located at distantt@[o,l/n] of bank i is indifferent

between andi+1 (ori — 1) if :

(a+,8)t+FL‘L :(a+ﬁ)(%—tj+r~[+ll_ (1.64)

The profit of bank is given by :

7 :[(r—§)+(r] r )}(%JrerzE;L—:;;Lle{ (1.65)

In a symmetric equilibrium, the maximisation dfwith respect toFLi gives the

following new equilibrium loan rate :

FL=r+1(a+’3—(r -r_o)j (1.66)

L n

% The authors show that such contracts would nemmrge at equilibrium if banks were unregulated.
Under unregulated competition, the interest ratesged are the same either with or without tiegsal
contract. Indeed the existence of tied-sales contl@es not increase profit.
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The lending rate can be rewritten such as :

r :(r +§j——i(r —%) (1.67)

This value of the lending rate is smaller than t¢me found in an unregulated

environment.

Under deposit rate regulation, attracting depaosii®ihighly profitable to the banks.
Therefore, banks are willing to subsidise credibider to do so. Banks offer tied-sales
contracts with lower lending rates than in the gotated case. Therefore, under
regulation, tied-sales contracts lead to decreasirdit rates. Chiappoet al(1995)
also show that in the long run the number of baddaeases. Efficiency considerations
suggest that tied-sales contracts should not dediden, since the regulated economy

suffers from oversized networks

From Chiapporiet al. (1995), we can already say that cross-subsidisatiost be
considered in order to determine bank interest makgowever, our concern remains
the effect of other activities, such as currenbact management, consulting activities,
payment transactions ..., on the traditional ones,laans and deposits. This issue is
addressed in the next subsections.

1.4.2. Payment services and deposits

If the traditional activity of banks is grantingales and receiving deposits from the
public, the management of the means of paymeigdsto the supply of deposits The

neo-classical price theory, built on assumption®fitient markets and competition,

% Chiappori, Perez-Castrillo, and Verdier (1995)oakhow that monetary policy is only partially
effective in the presence of tied-sales contrakkswever it is out of our purpose here and it is
consequently not developed.

% However it does not mean that deposit-taking drmatgeable services are necessarily conjoined. Both
activities can be offered separately : a deposibaet can be opened without the sale of means of
payment, and inversely means of payment can beedffiey a financial intermediary that is not in der

of the customer’s account.
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states that the deposit interest rate should baldéquhe rate of return earned by the
bank from re-investing the deposited funds (Blat875, Fama, 1980, and Fischer,
1983). Similarly the users of payment services khdne charged according to the

marginal cost principle.

» Reasons for implicit interest payments

As stated by Tarkka (1995), an important issue Wwhiecame topical during the
period of deposit rate regulation was whether bamksimvented the prohibition of the
payment of interest on demand deposits, partlyntredy, by paying “implicit interest”.
The method most frequently used to pay implicieast is the provision of payment

services to depositors either free of charge priaes below cost.

Many economists believed that the cross subsidmddwdisappear following the
deregulation of deposit rates (Saving, 1979; Fisci®83). However after the
international wave of interest rate deregulatiothm 1980s, significant interest margins
were still existing. One explanation for the coon#d viability of “implicit interest”
relied on a tax-maximisation argument. In many dissystems, interest income is
taxable, but the benefit of free or under-pricedlag services is not taxed. This kind
of systems encourages banks to compete for depoghstax-free implicit interest
instead of taxable explicit interest (Walsh, 198Bhperfect competition has been
considered as an alternative or complementary eaptan. There are a number of
studies which have applied models of imperfect cetitipn to explain deposit pricing,
starting from Klein (1971). Those which have takka pricing of payments services
explicitly into account include the spatial comfieti model of Baxter, Cootner, and
Scott (1977), Mitchell’'s (1988) monopoly model @rgce charge determination and
Whitesell's (1992) monopoly model of both demandoaist pricing and service

charges.
The implicit interest literature studies the edwilim which emerges in the bank

deposit market if price competition for depositsapressed by regulation, cartel, or by

a tax system which discriminates against expligiernest payments or favours implicit
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interest. The problem appears in its simplest fafnone assumes that depositors
demand chargeable services. In the unregulatedl{gtorted) equilibrium, that demand
would give rise to a flow of service charges. I tHistorted equilibrium, explicit
interest could be replaced by remissions of sert@@ges, made conditional on deposit
balances. Then, if the underlying service charge flvas large enough, the interest rate

ceiling could in principle be completely ineffeaf.

The implicit interest issue, that we have just begplaining, has been conceived in

slightly different ways elsewhere in the literature

* Modelling implicit interest payments

The first approach might be called the “quantity-setting model”. Thad of
model does not consider the determination of sergltarges, but it only assumes that
there is a flow of free services which is delivetedlepositors in a quantity which is set
by the bank. In Startz (1983), deposit rate regutainduces the bank to offer implicit
interest in the form of free services rendered eame given proportion to deposit
balances. Formally, this way of conceiving the iicipinterest question is equivalent to
the general models of non-price competition by rmank firms (Stigler, 1968;
Schmalensee, 1976). The usual finding of such nsodethat the regulated good is
under-produced, and the “free” good, here paymemices, is over-produced, reducing

customer welfare compared with the unregulatedlibguim.

A second way of looking at the implicit interest issue has be¢ba use of what
might be called “the price-setting model”. The bandtecision is taken with respect to
the price of transaction services, and the depositakes an independent decision
concerning the use of transaction services. limpartant to notice that the ratio of

transaction services to deposit balances is betlmdontrol of the bank. The central

% The pioneering empirical study of Barro and Sammm(1972) outlined this issue. In an extremely
simplified form, this approach of “implicit intergss also suggested in Klein (1971).
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papers are Mitchell (1979, 1988) and Merris (1885)hey analyse the determination
of the service charge per cheque in a monopohatsita where the interest rate on
chequable deposits is regulated. The downward+slpgemands for bank services are
either specifiedad hoc (Mitchell, 1979) or derived from an extended Baixfiobin
money demand framework (Merris, 1985; Mitchell, 828

The results obtained by Mitchell (and discussedVigyris) suggest that the service
charge can, in principle, be either an increasindezreasing function of the regulated
deposit rate. Explicit and implicit interest mayush be either complements or
substitutes, in contrast with the perfectly competiequilibrium where an increase in
the deposit rate must reduce the amount of impltérest. Complementarity between
explicit and implicit interest may arise if theioabf transactions to deposit balances is
strongly negatively affected by the explicit rad& increase in the deposit rate will then
cause a decrease in the relative benefit of senncer-pricing, and the bank may find

it optimal to offset this by lowering the servideacge.

The multi-product approach to the pricing of cutraocounts constitutes thieird
approach to modelling implicit interest. It can be definad a simultaneous analysis of
the determination of both deposit rates and seref@rges, taking into account that
these services are neither produced nor useded faxoportions, but quantity can differ
per consumer (depositor) independently of eachroBeexter, Cootner and Scott (1977)
use the multi-product approach and try to explam ebserved pricing patterns in the
deposit markets (the market for current accounzamticular). The price system which
emerges in their model is the perfectly discrimmgttwo-part tariff. The interest rate
spread constitutes the “entry fee” component ofténif, the burden of which happens
to coincide with the customers’ willingness to gay bank services in excess of the
marginal costs of service. The service charge @amterpreted as the variable part of
the tariff, and it can be identified to the costsafrving the marginal (most mobile)

customers.

37 Shaffer (1984) presents a related analysis. Hiiesticases where depositor heterogeneity (withergsp
to the velocity of deposit balances) may give risean equilibrium where one depositor group is
effectively subsidizing the transactions of anotiperup.
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The multi-product approach reappeared in the libeeain the work of Whiteshell
(1988, 1992). Whiteshell considers the price sgtproblem of a bank which is in a
monopoly positionvis-a-visits depositors. The deposit rates and servicegelsaare
assumed to be parametric constants. The demarittigiles which determine the bank’s
optimal pricing policy relate to the competitiororin alternative means of payment,
either currency, cheques and credit cards. Whitegitesents a model in which
individuals have an exogenous size distributiopafments and use different means of
payment, depending on the size of the payment iasttpn. In the monopoly
equilibrium, the bank sets service charges belawis® costs. The reason is that, by
providing a cheap service, the bank is able t@aetttbalances which would otherwise be
kept in the form of currency. This is profitableedause the optimal deposit rate may be
below the rate the bank can earn from reinvestingls.

In all these models, interactions between diffetegmking markets exist. Cross-
subsidisation is considered as part of the explamabf the behaviour of banks
concerning their financial intermediation activitieHowever it must be stressed that
banks are considered to be somehow using senacsract deposits perhaps by under-
pricing services to circumvent regulation or tagaghe traditional deposit activity.

We may wonder if the opposite can happen, namebatfks might be willing to
under-price loans to attract clients for fee-baaetivities. This issue is addressed by

Cukierman (1978), while studying credit rationing.

1.4.3. Banking services and lending rate

The production of a variety of services by bankingtitutions has long been
studied. Adar, Agmon, and Orgler (1975), who stymintness in production in the
banking firm, cite previous bank cost studies utadem in the 1960s such as Horvitz
(1962), Greenbaum (1967), Benston (1965,1969) Batidand Murphy (1968). In these

approaches banks are multi-product firms which lemesides credit, a number of

66



Chapter 1 — Loan pricing and margin setting in Eragnd multi-product bank firms

other activities like checking accounts, savingsoaats, and possibly also brokerage

and foreign trade transactions, and any other bgrgervices which are not credit.

Payment services have been taken into account whetying the relationship
between payment services and deposit pricing, asamein subsection 3.2. However
Cukierman (1978) considers another effect of the sh services by banks to their
clients, that is the impact on the amount of credldcated to a client who is buying
other facilities offered by its bank.

Cukierman (1978) states that : “it is widely recagd that there is a positive
association between the propensity of a customeget@rate various businesses in the
bank and the amount of credit that he obtains fileenbank”. In other words, customers

with more business would obtain more credit, bédans, or both.

* Propensity to buy services and credit rationing

We consider a bank which sells two products ontyedit and a single banking
service, the demand for which, by any single cusiomepends on the amount of credit
the customer gets from the bank, what will be reférto demand dependencies. It is

supposed further that the bank operates in anmiggiic environment.

The bank faces a downward-sloping demand curvebdtr of its products which
may differ for each customer. Cukierman assumestiegprice of the service is fixed at
a level above its marginal costs, but it does matease to its competitive level because
of the non-competitive structure of the bankinguisttly. The price of credit, however,
is a decision variable of the individual bank andpehds, as in monopolistic
competition, on the demand facing it. It is alsewssed that the risk of default is equal
to zero for all customers considered by the bahle duthor focuses on the behaviour of
a single bank without trying to study the interant amongst banks within the industry.

The bank is supposed to maximise its expectedtpkdi then suspect that it may

be profitable for the bank to give more credit tsstomers who tend to respond by
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increasing their demand for the bank service andation those for whom this response

is low.

The bank decision variables are the lending ratetlh@ amount of credit granted to
each customer. The demand of custom@el,...n) for credit and for the banking

service is respectively :

L'(r), L, '<0 (1.68)

se(G f), Se'>0 (1.69)
wherer, is the lending rateC; the amount of credit that customiegets,L’ is the
demand for credif?’ the price of one unit of the banking service, S8the demand for
banking services of customerCondition (1.68) means that credit demand deeseas
when its price increases, and condition (1.69)eotl the positive effect that the
extension of more credit to customédras on his demand for the bank service.

Let CL and CSe be respectively the marginal costs of producingnl@and the

banking service. Definingf = f '=CSg, the bank profit maximisation problem can be

written as :
_max ﬂz;rLCi +f Sé(G)- CL; C (1.70)
subject to

C-L(r)<0,i=1..n.

The first two terms in the sum (equation 1.70) espnt the revenue from loans and
the profit from the banking service respectiveljheTlast term is the total cost of
“producing” the credit to the bank. The constraieflects the fact that the bank is
constrained by the demand of each customer in ltheation of credit. For a given
interest rate, the bank may choose to give theomest all the credit he wants or less,
but it cannot sell him more than the borrower desto buy at the interest rate.
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Applying the Kuhn-Tucker theorem, the following eesary conditions are

obtained :
r+fSe - CL-4=0 (1.71)
AlC-L(r)]=0 (1.72)
SC+YAL = (1.73)
i=1 i=1
A=20,C-L(r)<0 fori=1.n (1.74)

Ai measures the contribution that an increase id¢neand for credit by customier
at the equilibrium interest rate, makes to préfdr rationed customers, this contribution
is zero, and for fully satisfied borrowers it issfitve. Rearranging (1.71), we obtain :

A=r -CL+fSeg" (1.75)

The contribution\; is thus composed of the direct contribution thairecrease in

the credit granted to the borrowermakes to profit i - CL), and an indirect
contribution (f .SéCi ') through the increase in the demand for serviddsoaoweri,

due to the increase in the equilibrium credit hgranted.

Without such a demand dependency, that is the défoarservices is an increasing
function of the amount of credit granted, equatib/5) is :
A =r —-CL (1.76)

If for simplicity and without loss of generality vassume the demand functions for

credit of all customers are alike, the author atstahe following resulf§ :

- there will be some credit rationing at the optimewen when there is no risk of
default. Since all demand functions for credit afike, this discrimination
between customers is caused because of the diffeafre that a unit of credit

extended to different customers has, and becausteofdifferent marginal

% We do not develop here the results found by thacauwhen he considers the effect of monetary
policy, as it is out of our purpose.
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propensities of different customers to spend owicerwhen granted more

credit;

- given the same demand functions for credit andsme value of the marginal
costs for producing credit, a bank with demand ddpacie?’, which finds it
optimal to ration some of its customers, will setiaterest rate which is lower
than the rate set by a bank which does not face dependencié® Moreover,
the interest rate in the first case will be lowarn the cost of producing credit.
The intuitive explanation of a decrease of the ilegdate is that, in order to take
advantage of the demand dependency of a custioitiner bank has to entice him

to take more credit;

- for a particular customer, an infinitesimally smialtrease in his dependency of
the demand for banking services on the amounteafiche gets, decreases the
equilibrium interest rate, and increases the amaintredit he obtains, in

comparison to a position of no such dependencies.

To summarise, Cukierman (1978) shows that, everhowit default risk,
equilibrium rationing will develop if customers ledifferent propensities to buy
banking services when granted credit.

Even thought not theoretical, the contribution eti€ker and Puri (2002) manages
to underline another possible determinant of csagssidisation between services and
the lending rate. Using an empirical study, thegrixe the practice of “tying”, which
occurs when a bank provides a loan to an issueordler to secure underwriting
business. In practice, they identify this phenonmeoio‘tying” to the supply of loan to a
firm which need underwriting around the time of ablic securities offering. The
authors study the US market over the 1996-200log@efihrough the empirical study,

Drucker and Puri find that banks, which are tyiegding to underwriting, offer price

39 We remind the reader that the demand for bankéngices by a customer is a function of the amount
of credit that he gets. In other words, the demafrekrvices faced by the bank is dependent of |tz
grant.

“%f there is credit rationing theX) is equal to zero, and from equation (1.71) we have

rr=CL-f.Se"
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discount8™. It appears from this article that cross-substiisacan occur whenever
loans enable banks to offer other products. Theeetbis study confirms that activities
supplied by banks, which generate fees and comomissimay influence banks’

behaviour in their financial intermediation actigd.

From the forgoing, it is clear that, via incentie#ects, commission and fee-based
activities influence the degree of credit rationargl interest rate decisions (Cukierman,
1978, Drucker and Puri, 2002). It appears thatrfieence of service activities should
be explicitly taken into account when trying to &ip banks’ behaviour in supplying
and pricing traditional activities, i.e. loans addposits. The incentive effects must
supplement the previously discussed determinanta flill explanation of margin
determination is to be arrived at.

However the literature reviewed in this section,ilehunderlining incentives to
cross-subsidise, failed to address problems suchasasimetric information. Nothing
has been said about risk, the fact that it is iahieto banks’ choices, and consequently,
that fee-based activities can have effects not onlprices but also on the level of risk

in banking.

“l The kind of price discounts depends on the natfrébanks, commercial or investment ones.
Commercial banks offer discount loan yield.
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1.5.Conclusion

The aim of this survey was twofold. First, the praetting of banks on the loan and
deposit markets has been analysed. The objectigetavanderline the determinants of
these prices and the influence of risk on theitirsget Indeed risk is a key characteristic
of the banking activity. Second, we study the immacloan and deposit price setting of
the supply by banks of additional products, paliidy services. Our goal was then to
demonstrate that cross-subsidisation is a praeticeh is likely to be prevalent in

banking.

As seen in the general introduction, either in tH&A or in Europe, commission
and fee-based activities have been expanded gi@athanks since the eighties. Whilst
the share of net interest revenue has decreasedhéne of commission and fee revenue
has increased. In light of these facts, we aimgabint out with this survey that the link
between the lending activity and the supply of mew by banks needs to be
investigated. Indeed, the determinants of bankmgion the loan market may be further
explored, as the findings of Cukierman (1978) wuis to suspect cross-subsidisation
between the lending rate and the revenue earnedtfie sale of services. The role of
services, as a determinant of banking prices dugdss-subsidisation, appears in our
third section to be crucial when investigating dwslution of the banking market over
the last two decades. However the omission offriska models of cross-subsidisation
between loans and services could lead us to distesgane fundamental issues in the

relation “commission and fee-based activities amakis incentives”.

To be more specific, the sale of services can ingpime sharp modifications of
banks’ incentives, notably with regard to risk esy@. For instance, banks have to
undertake several actions in order to collect miation. Moreover, one must
acknowledge that this gathering of information @¢ costless. To determine the optimal
rate, banks have also to take into account the afostducing risk. Among others, the

sale of services could modify banks’ incentives.
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If we wonder whether the opportunity for banksrorease their profit from other
activities is facilitated by traditional ones (igelling services is easier when a client
relationship already exists on the loan or depwmsitket for example), and may affect
risk behaviour and pricing, this survey indicatésttthe causality stressed by the
current literature (competition leads to the deseeaf margins, and that induces the
development of services) may not be complete. Thequing review suggests that the
effect of the sale of services on traditional prddwshould be explicitly addressed in an
asymmetric information framework, in which the basila multi-product firm.

Before developing (chapter 3) and testing (chagyex model that aims to do this,
we must first, in the subsequent chapter, invetigarvice provision and its impact on
bank interest margins in order to assess empyicalkuch a link is consistent with

stylised facts.
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CHAPTER 2.

COMMISSION AND FEE INCOME AND

BANK INTEREST MARGINS:

A PRELIMINARY EMPIRICAL INVESTIGATION

FOR THE E.U.
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2.1. Introduction

As alleged in the previous chapter, our point isttaly how the development of the
sale of services can affect banks’ behaviour. Weehshown with regard to the
modelling of bank margins that little has been derplicitly to take into account the
rise of commission and fee-based activities. Howewue survey leads us to suspect that
cross subsidisation could be a determinant of Bamddsaviour, especially of margin
setting. Nevertheless, before further investigasngh theoretical issues, we first look
for some empirical support. To show that the sdlesayvices can be a significant
determinant of bank margins, we use the existilegdiure as a background. In addition
to the standard empirical determinants of bank marghe sale of services can be

considered as a significant variable.

We suspect that given the substantial changes lthaé been undertaken in
commercial banking in the last twenty years, oneg/ W@ strengthen bank margins
explanation could be the introduction of the sdlsayvices as an explanatory variable.
Indeed, we have observed both stronger competititine credit market and increasing
growth in the share of non-interest income of banégenué. The question raised is
how banks’ decisions are affected by the new enwient in which they compete. We
suspect that this new service activity could hageome a new determinant of banks’
behaviour, as seen implicitly in the first chapter.

Specifically, this chapter investigates empiricallgr a set of twelve European
countries over the period 1989-1999, the deternmténahbank interest margins. More
precisely our aim is to consider here the effecthefsale of services on bank margins

when taking the standard theoretical determinamtsaccourtt

! The literature cited next details either the etiolu of the European or US banking sectors, or the
implications of this evolution : Kaufman (1992), it et al. (1994), Boyd and Gertler (1994), Edwards
and Mishkin (1995), Lewis and Pescetto (1996), EC#09), Rogers and Sinkey (1999), De Young and
Roland (2001) and Dermine (2003).

2 We do not intend to undertake a study in the figldHanson and Rocha (1986), Baehal. (1997),
Demirguc-Kunt and Huizinga (1998)... In these studi® authors emphasise the macroeconomic
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To do so, we review in a second section the maipiral studies in order to
highlight the standard determinants used in banigms determination. Then in a third
section we present the data, the variables chose@mder to undertake our empirical
study, including standard determinants and serseeenue ; and finally, in a fourth
section, we expose and comment the results ofrapirigal study, and stress the direct

influence of the sale of services on bank margins

determinants of interest spreads such as taxatfien structure of the financial system and financial
regulations. Therefore bank margins are explainethcroeconomics and banking ratios indicators, and
are used as a mean to measure banks’ profitabilityontrast, we have a microeconomic approachef t
margin.

% The aim of the test is to analyse the effect of ghke of services on the determination of the loan
interest rate. One of the concern of our work & ¢ffect of deregulation that we are careful cdrfec
when undertaking our empirical work.
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2.2. Relevant empirical literature

In this section, we will review the empirical wottkased on the theoretical
modelling of the margin reviewed in the secondisacfl.2.) of the previous chapter.
We will focus our empirical review on two major apaches : on the one hand, the
dealership approach ; and on the other hand, thiergafirm theoretical approach.

Some relevant empirical work has been undertakeh végard to the Monti-
Klein's framework. Slovin and Sushka (1983) andrDiee (1984), for example, using
the separability theorem showed that the lending isaa function of a specific market
rate. Both articles search for the most appropretie that explains the loan rate, as well
as the time adjustment between the lending ratettamadnarket rate that appears to be
the most explanatory. In Slovin and Sushka (198®),commercial loan rate is primary
function of interest rates on open market secstited in Dermine (1984), the lending
rate is primary function of the 4 month-certificatéerest rate.

These contributions will not be reviewed here astthio approaches that will be
developed, which are either an extension of the tWKlein’s framework or an
alternative explanation, give a more thorough asalpf bank margins. Our objective

in this section is to point out the relevant detieants of net interest margins.

We will focus first on the dealership approach. Taviberent econometric methods
have been used to study margins within this frammew®he first set of empirical
studies that will be presented here follows a tvags process. In the first stage, the
effect of explanatory variables of bank marginst eaplicitly introduced into the
theoretical model (chapter 1, section 1.2.3., p.B6kxontrolled in order to obtain an
estimate of the “pure” margin. The second stagdyaesa the relationship between this
“pure” margin, measured by the constant of thet fiegression, and the variables
assumed by the theoretical model. Then the secehafsempirical studies uses a
single-stage approach, including in the explanatibthe margin both the variables of
the theoretical model and the additional variableat reflect other aspects not

incorporated into the modelling of the pure marngegulation or imperfection).
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Using the two-stage specific procedure, Ho and &arsn(1981) apply their model
to quarterly data for a set of 53 US commercialksgor the period 1976 to 1979.

The authors assume that the coefficient of risksaon, A (see table 2.1.), as well
as the size of transactior@, change relatively slowly over time, thereforeythi® not
include proxies for these variables. Market powdf) is implicitly measured by the
constant of the second regressign In addition, they take into account institutional
imperfections they have omitted in their theordtioeodel, that is implicit interest

payments, the opportunity cost of required reseavesdefault premiums on loans.

Table 2.1. Dealership and two-stage process, Handders (1981)

Theoretical margin Empirical specification
=9 W1 A NIM, =9, + oimplicit interes}, + J, opportunity cost
B 2 +J,default premiump+u,  i=1.N (banks} =1T. (time

(50)“ :yo +y1(a| )j +‘9it

s : interest margin of banksay/B : market power A : coefficient of absolute risk aversiow,’ : variance
of interest rate on deposits and loahBM : net interest margin

The bank interest margin is defined as the ratiint#rest income minus interest
expense to total earning assets. The implicit @siepayments variable is measured as
non-interest expense minus non-interest revenuieetivby total earning assets. This
variable should be regarded as an extra intergstrese, and is therefore expected to
affect positively the margin. The second imperfatticonsidered, is the bank’s
opportunity cost of holding required reserves anddfined as the ratio of non-interest
bearing reserve to total earning assets, timeawbeage treasury bill rate. The existence
of non-interest bearing reserve requirements ise®dhe economic cost of funds, and
is likely to increase the margin. As there is s@r@bability of borrowers defaulting on
loans, which is defined as the ratio of net loaargh offs to total earning assets, an
additional default premium may be added to the omtdoans and implies therefore
higher margifi. Finally volatility is measured as the variance ioferest rates on
treasury bonds of different maturities (3 month&,3.or 5 years). Volatility is expected

to positively affect bank margins.

* The greater the probability of loan charge-offsj,atherefore, potential loss of capital and irgeréhe
greater the default premium likely to be demanded.
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Table 2.2. Ho and Saunders (1981) results

Explanatory variables Expected effect Empiricaliles
Implicit interest + +
Opportunity cost + NS
Default premium + NS
Volatility (1 year bond interest rate) + +

NS : not significant

The results show that the margin is positively anghificantly related to the
volatility of the one year bond interest rate, éamdmplicit interest payments. The proxy

for market poweryp, has always a significant positive effect on thergm.

Still using the two-step procedure, and includingmdny variables reflecting
different market structures, the same issue has he¢her studied by Saunders and
Schumacher (2000). The study applies to a diffeseitof countries and to another
period. The authors analyse the impact of the stramf bank competition and interest
rate volatility on interest margins using data fransample of seven OECD countries’
banks, that is France, Germany, ltaly, Spain, Sansénd, the UK, and the US, over the
1988-1995 period.

Table 2.3. Dealership and two-stage process, Sasiadd Schumacher (2000)

Theoretical margin Empirical specification

=7 W1 AQD? NIM, =4, + dimplicit interes}, + o, opportunity cogt+ 5, capifat u,
B2

6
(50)“ = yO +y1(al )j +Z/7c +€it
c=1

N : dummy for countries

The authors suppose that actual bank margins ¢oofse pure spread, reflecting
bank market structure and interest risk, and vhesabwvhich take into account
imperfection and regulation in the banking markkgt is implicit interest payments,
opportunity cost of required reserves and capéglirements for credit risk exposure.
The implicit interest payments variable is measwagaon-interest expense minus other
operating income divided by total assets, andus thifferent from the previous study.

The second variable considered, is the bank’s appity cost of holding required
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reserves and is defined as non-interest earnirgjsagstotal assets. The effects of these
variables are those defined previously. The thartdr, that is bank capital defined as
equity to total assets, is held by banks to insuthemselves against expected and
unexpected credit risk. Holding equity capitaleatively costly compared to debt, thus
banks that have relatively high capital ratio carekpected to impose an extra premium
in the bank interest margin. In the second regoesssix dummy countrieg). are
introduced to reflect differential market structair&hort-rate volatility is calculated as
the annual standard deviation of weekly interegésraon 3-month securities in each
country, and the long-rate volatility on one yeacwgities (depending on the country,

these rates are from the money, the interbankeotré@asury bill markets)

Table 2.4. Saunders and Schumacher (2000) results

Explanatory variables Expected effect Empiricaliles
Implicit + +
Opportunity cost + +
Capital + +
Volatility + +

The three control variables, implicit interest payts, opportunity cost of reserves,
and bank capital asset ratios are generally saamfi and have the expected positive
sign. It should be noted that the first of theseed¢hvariables is highly significant.
Saunders and Schumacher find that interest-ratiee(ethe short-rate or the long-rate)
volatility has a significant impact on net bankeirgist margins, for the seven countries.
The effect of market structure on bank spreadsapp® vary across countries whilst
considering the dummy variables : segmented oricesd banking systems, in terms of
geographic restrictions on branching and univessali banking services, imply larger

market power of existing banks and therefore adrigpread is required.

It has to be noted that the two-stage procedureaBy specific to the dealership
approach, and give more emphasis to market poveevalatility. The Ho and Saunders

(1981) approach has also been studied using aesstage process.

® As stated in their article, the authors have grotsl in estimating risk aversiof, and transactions size,
Q, parameters. They therefore concentrate on tleetsfbf market structure and volatility on the sdlexl
“pure” margin.
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We first consider the study of Mc Shane and Sh&4®@85) in the context of
Australian banks. Their empirical study covers gegiod 1962 to 1981, with yearly
data, for 8 banks. As the authors do not have mmébion with regard to the interest
margin (interest income and interest expense aravailable), they need to estimate
the interest margin using different variables, where loans, deposits, shareholder
funds, funds lodged in statutory reserve and tothler assets. A very simplified

presentation of the regression is shown in talile 2.

Table 2.5. Dealership and single-stage processhileSand Sharpe(1985)

Theoretical margin Empirical specification
a1 ) a 1/,
S_E+E AQ, IM; =4, (Ejit + 515(0-| t—lAt -1) +52|Mit, PR

IM : interest margin

The authors define market powea () as deposits of a bankto all bank

deposits, that is the bank’s share of the depoarket. The degree of risk aversidy,

or bank’s coefficient of absolute risk aversionbi®adly approached by the ratio of
shareholders’ funds to total assets of the bankl Yolatility is defined by the standard
deviation of the monthly weighted average interast on deposits. The authors assume
that the average transaction sigg,is invariant. Finally, McShane and Sharpe suppose
that the interest margin will adjust with a lagthe desired level, as banks can allocate

only a small proportion of their earning assetthmshort run.

Table 2.6. McShane and Sharpe(1985) results

Explanatory variables Expected effect Empiricalles
Market power + +
Risk aversion + +
Volatility + +

On the whole, tests lead to underline the existesfca positive and significant
effect of market power, degree of absolute risksiea, and of interest rate uncertainty

measures on Australian bank margins.
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Angbazo (1997) undertakes an empirical study on 286 American cemial
banks for 1989-1993 using also a single-stage approThe empirical specification
focuses on the reported net interest margins, wisi@gssumed to be a function of the
desired spread, but also on bank specific factbne bank margin is defined as net

interest revenue on total earning assets.

Table 2.7. Dealership and single-stage processharm(1997)

Theoretical margin

s=2+ A(@r2L)e" (4207 (9+ 2 ¢~ Qa( e

Empirical specification
NIM, =9, + ddefault risk + 9, interest rate risk-5, liquiditysk, +J,capita) + J, implicit interest
+9,0pportunity cost + 9, management efficiepeyd,  regulafier,

o“(L) is a measure of pure default risR a measure of cash assets ; i) a measure of money market
interest risk.

The author explores the relationship between rtetast margins and risk factors
which banks face when providing immediacy. The eiogl specification retains
default risk and interest rate risk as risk factamsd liquidity risk, capital, implicit
interest payments, non-interest bearing reservesiagement quality, and branching
restrictions as bank-specific control variablesfdD# risk is measured as the ratio of
net charge-offs on average loans, and interestriskeexposure is the net position in
short term assets deflated by the book value @i &quity capital. Angbazo uses the
maturity-mismatch hypothesis which suggests thderast rate risk exposure is
negatively correlated to the average maturity sets The higher the relative level of
short term assets, the lower the sensitivity ta-bean interest rate changes. Instead of
taking a proxy of liquidity risk, the author chogse variable that can be interpreted as
the opposite of liquidity risk, that is the ratib lmuid assets to total liabilities. As the
ratio increases, liquidity risk decreases, and nigrgin should decrease. Capital is
measured as the ratio of equity on total assets.in&rease in equity capital may
increase the average cost of capital, and therdfiogher net interest margins is
required. As in Ho and Saunders (1981), impliciefast payments are defined as non-

interest expense minus non-interest revenue divijetbtal assets. The author expects

® Angbazo includes default risk in the Ho and Samtieeoretical model.
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higher margins when higher implicit payments, ay/tincrease the cost of funds. The
opportunity cost of holding reserves, measuredasimterest bearing assets on total
earning assets, increases the cost of funds andnpensated by higher margins as
well. The ratio of earning assets to total asset;cluded to estimate management
efficiency. Angbazo assumes that high quality manaent increases the share of
earning assets, and is reflected in higher interestgins. Finally, a dummy variable

captures the role of regulation, and takes theevaflione if a bank is headquartered in a
state with some barriers to branch expansion. Réigual limits the economies of scale,

thereby reducing interest margins.

Table 2.8. Angbazo (1997) results

Explanatory variables Expected effect Empiricales
Default risk + +

Interest rate risk + (proxy -) NS
Liquidity risk + (proxy -) +(-)
Capital ratio + +

Implicit interest + NS
Opportunity cost + +
Management efficiency + +

Branching regulation - -

NS : not significant

Results are consistent with the hypothesis thak Iraerest margins reflect default
risk premium (as risk increases, the margin in@gasvioreover, there is evidence that
margins are positively linked to liquidity risk, tapital ratio, to opportunity cost and to

management efficiency.

Following the process used by Angbazo (1997), DsdRO03) similarly studies the
banking system efficiency of Central and Easterropeian countries and Former Soviet
countries (11 countries) using a dealership appraand a data set of 283 banks,
covering the period 1993-1999.

83



Chapter 2 — Com and fee income and bank interegginsa: A preliminary empirical investigation

Table 2.9. Dealership and single-stage proces&kdarg2003)

Theoretical margin

s:%ﬁA[(wLn)aZ(L)+zqf(c)+z( G- Qo( cl]

Empirical specification
NIM, =3, + 3 default risk +3, interest rate rigk+ 5, liquiditysk, +35 capitg] +35 time trenc
+§.state dummy-5, foreign dummut

The net interest margin is defined as the rationtdérest income minus interest
expense to total assets. The explanatory variaietesned by the author which are
interest rate risk, liquidity risk, and capital icatare defined as in Angbazo (1997).
Default risk is measured as loan loss provisionkans. Drakos also takes into account
a linear trend that accounts for the observed mwat dynamics of net interest margins
due to the transition process. He expects the itiamsprocess, through higher
efficiency, to decrease margins. A first dummy &hle is included and is equal to one
if the bank is state owned. A second one equalsifoime bank is a foreign one. The
author assumes that the entry of foreign bankseasms competition, and thereby
decreases interest margins. Drakos wants to testaifgins are dependent of the

ownership status and if the entry of foreign batdisreases margins.

Table 2.10. Drakos (2003) results*

Explanatory variables Expected effect Empiricalles
Default risk + +

Interest rate risk + (proxy -) +()
Liquidity risk + (proxy -) +()
Capital + +

Trend - -

Dummy state owned ? -

Dummy foreign bank - -

* Results are less significant when the author ickars a set of data including only the Central and
Eastern European countries, and another one imguatly the former soviet union countries.

All variables appear to be usually significant,iwhe expected sign. The result on
the linear trend shows a downward trend reflecting certain extent the effectiveness

of the reform. Given the results on dummy variabies cleared that ownership status
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matters. State owned banks set lower interest mauttian private banks. The results

also show that foreign banks set lower interesgmar

The previous studies investigate the empiricalrdatents of the margin, using the
dealership approach as a theoretical background.fifét two studies emphasise the
role of market power and volatility, whereas in thst studies reviewed, risk is taken
into account in more thorough way. This issue wags af primary importance in Wong
(1997).

Finally, we review Goyeaat al.(1999), that apply an extension of the Monti-Klein
approach (Wong, 1997) to the context of Central Bagtern European countries. The
test is carried out for nine countries and covieesperiod 1992-1996.

Table 2.11. Banking firm theoretic approach, Goyetai. (1999)

Theoretical margin

_rE+((2-y)r -r)L+(r -r,)D
- Total Assets

NIM.

Empirical specification

NIM, =3, +35,default risk + 5, maturity risk+ s, capitalr 5, opportunity costs,  adroost +u,

r : risk-free rate r_ : lending rate rp : deposit rate y : non performing loang : equity ;L : loans ;
D : deposits

They are able to specify two groups of factors thfiience the net interest margin,
which is measured as net interest income on taseéta. The first group contains the
variables which explain the desired spread undeemainty, this set of variables
reflects the mark-up required by banks to offseirtbxposure to interest rate risk and
credit risk. Default risk is measured by the ratidoan loss reserves to gross loans. As
the authors could not measure interest rate rigky tise a proxy which also accounts
for liquidity risk. When this maturity risk proxyyhich is defined as the ratio of loans to
bank’s customer and short term funding, increaBgger margins are required. The
second group is assumed to capture the effectsuadkeptial regulation, the effects of
active portfolio reshuffling, and operating costie capital ratio is measured by the
ratio of equity to total loans. The variable, whishsupposed to capture substitution
effects between marketable assets and loans, igtieest rate on 3-month treasury

bills. Finally, administrative costs are measuredte sum of personnel expenses and
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non-interest expenses deflated by total assetsco&ts increase, higher margins are

required by banks.

Table 2.12. Goyeaet al. (1999) results

Explanatory variables Expected effect Empiricalles
Default risk + +
Maturity risk + +

Capital + NS
Opportunity cost ? +
Administrative costs + NS

NS : not significant

The authors find that the three determinants wisigmificantly affect the bank
margin, are credit risk, maturity risk, and arlgeaopportunities related to changes in

risk-free market interest rates.

The aim of this section was to determine whichatales have been identified in the
empirical literature as significantly affecting thetting of bank interest margins. In the
next section, we undertake an empirical study okbaterest margins in the context of
Europe, based on Wong (1997), who stresses thefaisk in a micro-model of bank
margins. As this survey shows, the study based ongNs econometrically closed to
the one of Angbazo (1997) and Drakos (2003). Thenéwork allows us to obtain a

general explanation of bank margins.

In the study that is next undertaken, a first $ebplanatory variables includes risk
factors, that is default risk, interest rate risid diquidity risk. A second set of bank
specific variables consists in a measure of firereverage, administrative costs, and
opportunity cost. We consider as well commissiod Bae-based activities in the light

of the changes that happened the last two decéudsed banks have increased the
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share of the cost of services they charged totsliglacolin and Pasquier, 1995), and we
wonder if it may impact on bank margins. We thugetato account net commission
and fee revenue as an explanatory variable, assotia@e retained implicit interest (see
for instance the empirical studies of Angbazo, 199G and Saunders, 1981, Saunders
and Schumacher, 2000,...). The aim of this study oishighlight the potential
explanatory power of services, whilst dealing watlyeneral empirical specification of

bank margin determination.
We therefore retain the following general form :

NIMi; = f (interest rate risk, liquidity risk, credit risk,dministrative costs,

opportunity cost, equity capital, net commissiod &€ income).
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2.3. Commission and fee income as a determinant of bank

margins: A European study.

Now that we have determined the standard empidetrminants of bank interest
margins, we assess, in this section, the effecbaimission and fee revenue. In other
words, we intend to determinate a possible effectthe sale of services on
intermediation activities. We study a set of tweliropean countries belonging to the

European Union, over the period 1989-1999.

2.3.1. The data

The data for this study have been obtained fromhABCA’s Bankscope database
which provides series from individual bank balasbeets and income statements. Our
study covers yearly data for the period 1989-1988re precisely, the sample includes
commercial banks onfy i.e. institutions relying more heavily on loandadeposit
activities in order to focus on intermediation, alhigenerates interest margins. One of
the main advantage of Bankscope is its attempttdaadsrdise financial statements

across countries, so as to enable reasonable avossry comparisch

The empirical study is carried out for each of tiaelve European countries
selected, all belonging to the European Union. itmaber of banks in the sample for
each country is as follows before excluding outlief the database : Belgium (58),
Denmark (51), France (315), Germany (247), Gre@@, (Ireland (27), Italy (154),
Luxembourg (127), the Netherlands (63), Portuga),(&pain (116) and the U.K. (211).

" IBCA-Fitch definition of commercial bank&$The country specific specialisations are avddafor the

15 EU countries as well as for Switzerland and dapar banks of the EU and the EFTA countries, the
Official Journal of the EU provides a classificatiof the listed banks according to their specititisa
These categories vary from one country to anotimegshey are based on the declarations made to the
European Commission by the relevant professiorgdrmisation of the member states. For Swiss banks,
the classification is provided by the Commissiodétéle des Banques. For Japanese banks, it isedippl
by the Federation of Bankers’ Associations of Ja@amginkyo).”

8 If Enrmannet al. (2002) argue that the Bankscope database suftersg composition bias compared to
the databases collected by the respective natioeairal banks, Fitch-IBCA has proceeded to the
construction of a consistent database for reaser@abks-country comparison.
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We have eliminated banks which, over the sampl®gehad less than four years
of balance sheet observations, in order to comrolhe consistency of bank reporting.
Then, in order to minimize the effects of measunmtnegrors, we have excluded all the
outliers by eliminating observations that did nateha ratio of total loans over total
assets higher than 10% and smaller than 95%, asdnadiions when the equity
variable was negatiVeTo have a global overview of our database, apgehgrovides
summary statistics on key characteristics.

The number of banks after using the procedure elisV° : Belgium (27),
Denmark (42) , France (170), Germany (139), Grd&gelreland (11), Italy (116),
Luxembourg (42), the Netherlands (34), Portuga),(Sfain (39) and the U.K. (55).

2.3.2. The evolution of bank margins and service revenue

As we have seen in the general introduction, incee of Europe, the share of net
interest revenue in the profit function of banksdcreasing, whilst the share of
commission and fee revenue is increasing (ECB, 2000

We present below these two main variables, budinfrour database, defined
respectively as the ratios of net interest reveane, commission and fee revenue, on

total operating income, for each country studied.
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® Such a procedure has been used by Cavallo ancklg2001).
% The number of observations per year and per cpismvailable appendix B, table 2.16.
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As in the literature, we observe for all countrigmidied, except Greete a

decrease of banks’ interest revenue and an incrdasenmission and fee revenue over

the period, the effect being more significant teeand half of the nineties.

2.3.3. Definition of variables

As explained in section 2.2., our empirical studybased on Wong (1997). This

approach uses determinants similar to the deafeegpproach if we compare our work

to the one of Angbazo (1997). Therefore the expianaof the margin we obtain also

encompasses the determinants of the margin undérimthe dealership approach.

1 When we consider the ratio used in our study,ssisection 3.4.and appendix C, we find the usual
result of a decrease in net interest margins andciease in service revenue.
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Net Interest Margin

An explicit measure of the net interest margin dobé the difference between
interest received from loans to gross loans anerest payable on deposits to total
deposits. However such an information is scarcefjlable. Therefore, our proxy is an
implicit measure of the net interest margin oftesedi in the empirical literature and
defined as the ratio of net interest revenue (@semcome — interest expense) to total
asset¥. Given that we have retained only commercial baake given our restrictions,

this ratio is not very different to the ratio oftmeterest revenue to total earning assets.

Administrative costs (admin costs)

The variable reflecting changes in administratiests is defined as the sum of
personnel expenses and non-interest expensesedefatotal assets.

The theoretical model suggests that the adminisgtratosts of loans should be
separated from the administrative costs of issdiegosits. Unfortunately the data set
does not allow for such a distinction. According tioe literature, the rise of
administrative costs leads to higher margins, aedthwas expect the coefficient to be
positive. However if we consider that these expgnseable banks to reduce the
asymmetry of information, thereby reducing risk, nvay expect either an increase or a

decrease in the lending rate whether default ria& under-estimated or not.

Interest rate risk (transformation risk)

Interest rate risk arises because given their ntatand their rate definition, assets
and liabilities will be affected differently by miaat interest rate variation. Therefore a
measure of interest rate risk should capture themiyagap. Consistent with Flannery
and James (1984) and Angbazo (1997), the standeasured exposure is the net

position in short term assets (12 months or lesfatkd by the value of equity capital.

12 see appendix C for summary statistics and graphsebinterest margin and commission and fee
revenue variables such as defined in our empisicaly.
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Unfortunately, such a variable cannot be calculdtech the data available for our
countries. In fact the variables that can be catewdl can only implicitly capture effects
related to bank balance sheet structures, andtthsformation risk, without explicitly
distinguishing interest rate risk from liquidityski. The latter is the risk of not having
sufficient cash or borrowing capacity to meet dépwghdrawals or new loan demand,
thereby forcing banks to borrow emergency fundexaessive cost. The ratio of loans
to the bank’s customer short term funding is used groxy of transformation risk.
Thus, an increase in the amount of loans impligsgher transformation risk, and a

greater premium is required on bank interest margin

Bank capital or leverage (capital)

The capital ratio is measured by the ratio of ggcstpital to total loans.

Since equity is a more expensive funding source thebt, an increase in equity
capital may increase the average cost of capitaréfore, higher net interest margins
could be required ex-ante. However Wong (1997) shihat if we suppose that interest
rate risk is not severe, an increase in equitytahpicreases the bank’s profit. The bank
becomes less risk averse and is thus willing tatgnaore risky loans by lowering the

lending rate, and thereby the margin.

Credit risk (default risk)

Default risk is normally measured as the ratio oh mperforming loans to gross
loans. However such an information is availableydal three of the twelve countries.
Therefore we have considered two other measuréseagredit risk exposure, which is
approximated either by the ratio of loan loss mmns to gross loans or by loan loss
reserves to gross lodrs

The idea is that banks, whose loans are more ngiyrequire a higher net interest

margin to compensate for higher risk of default.

3 The database does not provide as much informatiothe ratio loan loss reserves to gross loans than
for the ratio loan loss provisions to gross loafts €xample we do not have the reserves ratio for
Germany). Therefore we present only the resultshfeloan loss provisions ratio.
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Opportunity cost (3-month Tr. Bill)

The opportunity cost, which is supposed to capsutsstitution effects, is measured
by the interest rate of the interbank market. Tdteet will be approximated by the 3-
month interbank rate. Series are supplied by DegaS8t International, except for
Portugal, which was collected from the OECD statgstfMain Economic Indicators).

According to Wong (1997), one would expect the afjthe coefficient to depend

on the bank’s net position in the interbank market.

Revenue from services (com and fees)

The revenue from the sale of services is measusedea commission and fee
revenue (i.e. commission and fee income less cosiomsand fee expense) deflated by
the total of assets.

We attempt here to show that the sale of serveasdieterminant of the net interest
margins. As we suspect “cross-subsidisation” taugcwe expect a negative impact of

this variable on bank margins.

Time effect

We introduce a time effect that should accounttf@ competitive pressure that
was increasing in banking sector over the period. cAmpetition increased in the
lending and deposit markets, we expect the banlgimamariable to decrease. In the
mean time, the increase of commission and fee tevéias been observed. Therefore
either a trend or dummies have been included, wheneelevant’, to capture this
effect. As competition increases, the net intemeatgin decreases and we therefore
expect a negative coefficient in front of the tremadlummies variable.

% To take into account the time effect, we firstlimte a trend in the regression. If the trend vaeiad
not significant, then we replace it by time dummi&sich a procedure enables us to eliminate any
possible time effect.
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We summarise in table 2.13. our explanatory vaemlas well as their expected

impact on bank interest margins :

Table 2.13. Explanatory variables and expected&ffen net interest margins

Explanatory variables Expected effect Explanat@msables Expected effect
Administrative costs +or - Opportunity cost +or -
Transformation risk + Com and Fees -
Capital +or - Time effect -
Default risk +

Now that we have defined the variables includeaun empirical work, we can

proceed to our empirical estimation.

2.3.4. Methodology and the equation estimated

Given the structure of our database, the quessiavhether to pool or not the data.
In order to answer this question we need to unklertize tests for poolability, which are
explained in appendix D. However in the procesesb for poolability, we were unable
to compute two of the three tests, that i$ &hd H?> (cf. appendix DY. Therefore we
present in appendix D the results for the lasttig&twhich tests for :

TestH’:ai=a Oid[LN] against#a OiO[LN]

Results (in table 2.19, appendix D) show that tiieothesis K is rejected at the
1% level for the twelve countries. Therefore welwse panel regression estimations

for our sample.

The methodology of panel regression may be explla@isefollows : a panel data set
contains repeated observations over the same umate, banks which numbers|;(
j=1...12) differ from one country to another, collett@/er a number of periods, in our

case T=11 years. However individuals are not oleskower the entire sample period,

15 As we use the software Eviews, the Fischer testpdolability are not provided, and we need thenef
to compute them.
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which implies missing observations. We thereforeeh#o deal with the so-called

“unbalanced” or “incomplete” panels.

The benefit of panel data is to control for indivadl heterogeneity. Let us consider
the following example :

Y. =a, + B% +& wherei represents the bank, anthe year.

The individual effect is captured through the canst;, while the coefficients of
explanatory variable$}, are supposed to be the same for all individuehen we can
use the next two methods to estimate the regressitimer the fixed effects model
which estimates different constants for each csession (we obtairl\; a;), or the
random effects model which assumes that the tgnis the sum of a common constant
a and a time-invariant cross-section specific randanmebleu; that is uncorrelated with
the residuat;;. The fixed effects are computed by Least SquartssDummy Variables
(LSDV), and the random effects by Generalised L&agsiares (GLS).

To test the fixed effects versus random effectsessjon, we employ the Hausman
specification test (appendix E). When the constaetficient is missing in table 2.14.
below, it means that the fixed effects estimatiaa heen chosen.

We also perform tests for heteroskedasticity andcaurelation. A White test is
used for homoskedasticity. The null hypothesis ofnbskedasticity for Belgium,
Ireland and the U.K. (see appendix F) is not regcTherefore whenever relevant we
take into account cross section weights (the estitheoefficients values are then given
by the standard GLS estimator). We also considerbekedasticity which is due to
variances within a cross-section.

A Durbin-Watson test for panel data has been pexddrand shows autocorrelation
of order one for all countries (see appendix G). cborect for autocorrelation we
include a lagged dependent variable. However tlesgmce of a lagged dependent
variable as an exogenous variable in the regressimplies bias in the observed
coefficients. For LSDV estimations, the coefficerdf the exogenous variables are
over-estimated if positive and under-estimatecedative. The coefficient of the lagged
variable is under-estimated if positive. For GLSinaations, the coefficients of the

exogenous variables are under-estimated if posinge over-estimated if negative, and
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the coefficient of the lagged dependent variableover-estimated (Baltagi, 2001,
Sevestre, 2002).

The ensuing analysis interpret the regression tesd being descriptive : rather
than focusing specifically on the magnitude of tteefficients, the signs of the
coefficients are receiving emphasis.

The estimated equation is :

NIM, =a; + 8, Admin Cos}, + 5, Transformation Rigkt 5, Caglf + 8, Default Risk
+[, Opportunity Cost+ 3, Com and Feesf,  Treng, NINH &

The letter ¥’ represents the index for banks, and the lettethe index for years.
In the light of our previous discussion, the expdcsigns args,>0, 5>0, 55>0'°,
£:>0, B may be positive or negative, we expgeto be negatives<0, 5>0.

2.3.5. Estimation results

5 We remind the reader that when the effect of faansation risk is not severe on the net interest
margin, the capitalisation variable has a negathgact on the bank interest margins.
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Effects of standard determinants

Table 2.14 presents our estimation results. Ifgbedness of fit coefficients (R
are reasonably high, between 0.67 and 0.98, tkplaeation in a panel data regression
is rather difficult (Sevestre, 2002). Thereforeatmlyse the results we should prefer to

concentrate on the significance of regression meffts {-statistics).

The time effect (see appendix H for coefficientdhad time effect variable) is not
significant for Belgium, France, Luxembourg, Poelgnd the U.K.. On the contrary,
we have a negative and significant trend for Geyndbreece and Spain. Dummy
variables show a negative and significant effedhatend of the period considered for
Denmark, Ireland and the Netherlands. However, éf do observe negative dummy
coefficients for the beginning of the period falyt dummy coefficients are positive for

the end of the peridd

For all countries, the bank interest margin regdsitively to the administrative
costs variable, coefficients are significant at 8¢ level, except for Luxembourg and
the Netherlands. The theoretical effect is thusregcted, and therefore we meet the
previously found result in the literature that antrease in the administrative costs

implies a higher bank interest margin.

The transformation risk variable, which has bedained as a proxy of interest rate
risk, has the expected positive sign in all thentnes but the coefficient is not
significant at the 10% level for two of them, Inethand the Netherlands.

We also observe that when the effect of transfaonaisk is not severe on the net
interest margin we indeed find as shown in Won@®7)3hat the capitalisation variable
has a negative impact on bank interest marginkarcase of Portugal. The coefficient

of the capital ratio is negative and significant.

" Given the structure of the net interest marginiakde (appendix C), we did not expect dummy
coefficients to be positive. We then wonder if #shbeen caused by an increased of banks monopoly
power following consolidation in the Italian bangimarket.
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For Greece, Italy, Luxembourg, Spain and the Utle, variable which is a proxy
for the capital requirement has a positive sigrih\ai significant effect. The coefficient
is still positive but not significant for Belgiunkrance and Ireland. Thus, a higher
capital ratio is compensated for these countriea higher net interest margin. In other
words banks increase their capital in order to faagher risk or more stringent

regulation, and they require higher margins.

The default risk proxy is positive and significdat Denmark, France, Germany,
Italy, Luxembourg, the Netherlands and Portugalr Belgium the coefficient is
positive but not significant. However for Greecéaly, Spain and the U.K., the
coefficient is negative but not significant. Regieas were also estimated using the
ratio of loan loss reserves to gross loans, availamly for a limited number of
countries. Whenever the comparison was possiltleereincome statement (loan loss

provisions) or balance sheet (loan loss resermés)mation led to the same results.

The opportunity cost variable is significant forvee of the twelve countries.
However the sign of the coefficient is either pesitor negative, and therefore the

effect on bank interest margins is ambiguous.

Effects of the commission and fee variable

We now consider our variable of interest, thathe het commission and fee
revenue variable. This variable has a negative @inpa net interest margins in all
countries but Luxembourg and Spain. In other worelsylts show for most countries a
negative impact of the sale of services on thergiof net interest margins. The study
therefore strengthens the intuition of “cross-gglli

From the presence of a time effect in each regrassvhich should capture
competition effect, we can conclude that the inegedationship observed between the
ratio net fee and commission revenue to total assadl net interest margins is not due
to a positive trend in the former variable, andegative one in the latter.

Therefore, the result we found can legitimate theaiof “cross-subsidisation”, and
its effect on the determination of bank marginsleled the empirical study undertaken
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enables us to state that the decrease of bankesttenargins is not only due to

deregulation and disintermediation, but that pathe margin decrease can come from
the rise of the sale of services. Actually the itefaund gives us a strong incentive to
investigate such a relation between the lendingaatl the sale of services.
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2.4. Conclusion

The aim of this chapter was to carry out an emgiranalysis of the behaviour of
banks in terms of pricing strategy. Banking aciegthave dramatically changed over
the last two decades : the share of non-interestme of bank revenue has become a
substantial part of banks’ profit. We therefore wered how determinants of bank

interest margins have been affected in Europeantrdes.

Specifically, we conducted Generalised Least Sguame Least Squares with
Dummy Variables estimations on pooled samplesi@ivte European countries over
the period 1989-1999. Both the theoretical and eogdiliteratures on optimal bank
interest margins emphasise risk factors. Amongwagous measures introduced in
empirical studies, we selected default risk anddi@mation risk as risk factors
determinants. We also considered a set of exogenamables, namely opportunity
cost, capital ratio and administrative costs vadesbOur results show a positive and
significant impact of default risk, administratieests and transformation risk on bank
margins, in most European countries. On the whible,results found here confirm

those previously obtained in the literature conicgyiother countries.

To take into account the changing structure of banofits, we included a
commission and fee variable in our empirical estioma The results show that an
increase in service provision reduces interest mergrhis finding invites us to
determine the relationship between this two vaesbin the field of the cross-
subsidisation literature we exposed earlier. Aoleerve an empirical effect on the net
interest margin, a theoretical investigation maghhght the existence of a possible

cross-selling.
De Young and Roland (2001), Drucker and Puri (20@3) well as American

regulators (Dingbell, 2002) have already raised ismue of credit provision to

borrowers at reduced lending rates, compensatdudghycommission and fee business.
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The cross-subsidisation literature in the bankiragk®t may also give some indications.
Several authors, as Barro and Santomero (1972¢h®lit(1979) and Whitesell (1992),
have shown that deposit interest rate regulati@ve mplied “implicit interest” in the
form of services rendered at prices below costdi8sussed in chapter 1, an alternative
consideration of the commissions and fees and mgnidite relationship is addressed by
Cukierman (1978), who showed that borrowers who karging more services than
others from a same bank are less prone to cradhnag. With reference to our study,
this implies that we should consider the effectstloé sale of services on the

determination of the lending rate.

All this literature suggests that the rise of naditional activities can alter banks’
behaviour, and that consequently regulators shialie it into account. Nevertheless, a
key issue that remains to be fully investigatethesinfluence of commissions and fees
on bank pricing and risk strategy in an asymmeifiermation environment. The model

constructed in the next chapter is devoted toigisise.
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Appendix A. Summary statistics

Table 2.15. Descriptive Statistics

Mean 2:‘/?;?;2 Minimum  Maximum
Belgium
Total Assets $15.83B $43.71B $52M $ 342B
Deposit/ TA 89.27 4.87 0.53 95
Loans/ TA 35.84 18.38 10.03 85.67
Denmark
Total Assets $3.88B $13.56B $34.3 M $BL5
Deposit/ TA 83.05 3.72 59.70 91.06
Loans / TA 56.43 12.96 10.39 82.04
France
Total Assets $9.98B $43.64B $552M $702B
Deposit/ TA 78.01 15.77 10.04 95
Loans/ TA 54.87 23.88 10.01 95
Germany
Total Assets $6.45B $27.99B $10.8M $289B
Deposit/ TA 77.60 18.12 10.25 95
Loans/ TA 50.39 22.71 10.09 95
Greece
Total Assets $6.42B $10.97B $88 M $46.55B
Deposit/ TA 85.40 6.50 58.23 95.58
Loans/ TA 40.67 11.97 11.54 71.91
Ireland
Total Assets $7.84B $13.49B $117 M $ 6855
Deposit/ TA 82.87 17.53 12.59 95
Loans/ TA 55.10 19.83 12.71 85.51

(continued on next page)
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Table 2.15. (continued

Standard

Mean deviation Minimum Maximum

Italy

Total Assets $11.48B $30.21B $359M $ B30

Deposit/ TA 76.64 8.91 16.23 95

Loans/ TA 47.12 10.67 10.60 95
Luxembourg

Total Assets $4.518B $6.68B $47.9M $37.28B

Deposit/ TA 87.25 9.82 11.81 95

Loans / TA 30.05 17.46 10.00 94.79
Netherlands

Total Assets $18.22B $61.33B $259M $ B04

Deposit/ TA 80.44 16.15 13.59 95

Loans/ TA 52.15 22.77 10.90 95
Portugal

Total Assets $6.48B $10.02B $53.4 M $H.6

Deposit/ TA 79.96 13.81 15.72 95

Loans / TA 45.90 15.05 11.22 83.78
Spain

Total Assets $10.44B $29.77B $16.4 M $B37

Deposit/ TA 81.91 13.43 11.85 95

Loans / TA 51.25 20.11 10.09 95
UK

Total Assets $5.53B $12.96 B $8.3M $164B

Deposit/ TA 77.29 14.71 10.24 95

Loans/ TA 50.53 27.62 10.04 95

Source : Fitch IBCA (1997, 2001) / own calculations

All figures are in percentages unless stated otiserw
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Appendix B. Number of observations

Table 2.16. Number of observations per year ana@eantry

1989 1990 1991 1992 1993 1994 1995 1996 1997 1998999 1
Belgium 23 22 26 26 35 43 45 44 43 34 31
Denmark 14 16 18 33 36 43 48 49 49 49 47
France 121 133 141 237 265 276 274 264 242 225 178
Germany 57 67 90 111 160 186 195 202 199 181 142
Greece 6 6 8 5 7 11 11 13 19 17 14
Ireland 2 2 2 6 9 12 14 15 17 16 13
Italy 70 77 78 69 104 113 119 129 126 120 110
Luxembourg 35 63 71 75 97 104 104 107 107 102 98
Netherlands 27 28 29 35 41 49 54 55 48 44 37
Portugal 6 13 16 32 33 34 39 41 41 38 32
Spain 62 73 83 57 61 63 74 93 97 92 83
UK 13 17 25 104 130 135 148 161 149 141 119

Source : Fitch IBCA (1997, 2001) / own calculations
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total assets. Table 2.17. below shows the statigted :

Appendix C. Net interest margins and commission and feerevenue

The net interest margin is defined as interestmegeminus interest expense on

Table 2.17. Net Interest Margifis

1989 1990 1991 1992 1993 1994 1995 1996 1997 1998999
Belgium mean 1.909 1.710 1647 1.781 1924 1.8209811. 1.969 1.726 2.136 2.409
stddev 1.781 1.172 1.166 1.166 1.823 1.575 1.820775 1.533 2.200 2.724
Denmark mean  4.446 4.608 4.270 4.963 5.189 5.1439054. 4594 4.356 4.237 4.209
std dev  1.279 1.524 1.541 1.640 1574 4466 2.027915 1.821 1.804 1.818
France mean 3.061 2950 3.155 3.608 3.341 3.059922.93.041 2.953 2935 2.637
stddev 1.796 2474 1865 2379 3.014 2.080 1977300 2.585 2.604 2.194
Germany mean 3.914 3646 3.948 2636 2510 2.7315992. 2.681 2.316 2.365 2.162
stddev 8.086 6.461 6.952 1.993 1.885 2.187 2.156650 2271 2334 1.775
Greece mean 4998 5.903 4.049 NA 3.410 2504 2.676831 2.976 2.664 2.423
stddev 1.119 1.804 2.169 1.937 1557 1.720 1.284059 0.886 0.880
Ireland mean NA NA NA 3.653 3.077 2261 2596 2.13A.767 1.860 1.676
std dev 1.511 1.523 1.444  2.086 1.491 1.240 811.2 1.399
Italy mean 3.474 3513 3517 3.789 3864 3.761 &.143.688 3.160 3.029 2.698
std dev  0.993 1.071 1.101 1.150 1.217 1.187 1.224073 1.201 0.889 0.939
Luxembourg  mean 0.335 0.306 0561 0.729 0.952 0.8®851 0.822 0.817 1.016 0.940
stddev 1536 1.126 1.185 1.185 0.619 0.458 0.42B435 0.264 2.030 1.109
Netherlands mean 1463 1383 1588 1.396 1.683 61.54.526 1.394 1.344 1588 1.639
stddev 1.215 1.273 1299 0.751 1.889 0.883 0.781687 0.605 0.795 0.869
Portugal mean NA 4274 4467 3.533 3145 2.832 2.23.057 1986 1.928 2.006
std dev 1.962 1.698 1.119 1.053 1.745 1.141 1.108268 1.117 1.396
Spain mean 4.084 4177 4171 4841 3.970 3.460 63.9B.471 3.092 2.887 2.629
stddev 1.902 2.389 2585 4.836 2355 1.780 2.7Z0431 1.998 2.064 1.744
UK mean 2453 2741 5560 2.868 3.015 2.803 2.8648642 2.897 3.262 2.815
stddev 1.641 1.881 3.058 2.867 3.614 3.285 3.2974563 3.450 4.763 2.920

Source : Fitch IBCA (1997, 2001) / own calculations

8 The sample is issued from the Bankscope databéme. precisely data from 1989 to 1991 comes from
another support than the data from 1992 to 199@réfbre, the value obtained for the first threeryea
might be quite different from the ones that aréofwing. The case is the same for the next table.
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The variable is defined as net commission anddgernue on total assets. Statistics

are displayed in table 2.18. :

Table 2.18. Commission and fee revenue as a pageof total assets

1989 1990 1991 1992 1993 1994 1995 1996 1997 1998999
Belgium mean 0.923 0.813 0.837 0.340 0.251 0.38238M. 0.294 0.380 0.748 0.959
stddev 0.460 0540 0.764 0.473 0.487 0599 0.73¥598 0.593 1.313 1.972
Denmark mean NA 0.369 0.403 0.567 0.698 0.889 0.75R055 1.241 1.566 1.504
std dev NA 0.242 0.235 0.272 0.314 0.544 0.370 28.5 2.396 3.827 2.861
France mean 1.066 0.938 0.828 1.392 1.608 1.792821.41.610 1.850 1.955 2.424
stddev 3.124 2.594 2.489 5315 4.225 4583 3.1RB573 4.256 4.707 7.441
Germany mean 3.540 3.816 2.708 1.068 1.812 1.2011981. 1.193 1.243 1.685 1.685
stddev 8.434 8299 10.178 1.896 1.986 2.314 2.580583 2.910 4.404 3.332
Greece mean NA NA 1.458 NA 1523 1554 1523 1446423 1.362 2.388
std dev 1.252 0.954 0.747 0.800 0.816 0.809 43.5 1.698
Ireland mean NA NA NA NA 0.577 0529 0586 0.820 68 0.461 0.426
std dev 0.735 0.617 0.577 0.881 0.803 0.6244870.
Italy mean 0.606 0.684 0.704 0.822 0.691 0.760 3.731.514 1.141 1.277 1.483
stddev 0.314 0.336 0.360 0.375 0.388 0.507 0.498102 2995 1.154 1.081
Luxembourg  mean NA NA NA 0.331 0.540 0.663 0.672 640. 0.801 1.194 1.072
std dev 0.649 0.995 1.408 1.460 1.039 1.243 153.9 2.080
Netherlands mean 0.709 0.615 0.615 0.694 0.717 20.78.770 0.769 0.788 1.113 1.685
stddev 0.873 0.712 0.609 0.862 0.929 1.259 1.417450 1.469 2.286 3.769
Portugal mean NA 0.493 0.682 0.447 0.449 0.505 9D.400.425 0.597 0.686 0.960
std dev 0.515 0.501 0.307 0.242 0.322 0.423 0.31525 0.476 1.093
Spain mean NA 0.784 0.981 0.812 0.767 0.810 0.7766350 0.761 0.956 1.091
std dev 0.668 1.123 0.714 0.675 0.692 1.232 0.545743 1.021 1.229
UK mean 0.938 1.334 2202 1.126 1.204 1.373 1.685443 1.373 1.187 1.237
stddev 0.614 2.005 6.814 1507 1.779 2.304 3.53R951 2.705 2.702 1.459

Source : Fitch IBCA (1997, 2001) / own calculations
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We observe two distinct sets of countries. In ir& et consisting in Belgium and

the U.K., the two ratios, net interest margin andhmission and fee revenue on total

assets, have a similar pattern.

Belgium

2,50 —o— Net
2,00 M Int

1,00 -
050 '\._—\ /./' —m— Net

-y o W Com
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The two countries are characterised roughly byralai progression of both series,

apart in 1992 in Belgium. As we will see later dhe time effect variable is not

significant for these two countries.

The second set of countries includes all the ottmuntries. This group is

characterised by the convergence of both series,ishwe observe a decrease of the

interest margin of banks and an increase of the satvice revenue on total assets.
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Portugal

Spain

4,00 - 9/\\‘\ —e— Net 5,00 - —e— Net Int
Int |
3,00 \ 4,00 H_'/\\/‘\
3,00
2,00 9 —o— "\’
—8— Net 2,00 —m— Net
Com

1001 l/'\._.——k._./l""/- Com 1,00 1 Sy o w g ogn—

The pattern of the “Net Com” ratio seems rathempac beginning of the nineties

for some countries (especially Germany), it mayéeainly explained by our database,

as we do not find such a shape in ECB (2000a).

We can also observe for Denmark and Italy thatdierease of bank margins and

the increase of service revenue took place atrtleéthe nineties .
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Appendix D. Testsfor poolability

Let us consider the following example :

Y, =a; + B% +& wherei=1...Nrepresents the bank, atwl...Tthe year.

Testing for poolability implies to undertake thexnhehree Fischer tests briefly

presented in the next figure (figure 2.1.) :

TestH':o;=0o; B =B i O[LN]

l .

Test HY : B =B Ti O[L,N] Y, =a+B'%, +&,
Ho rejected wjected
y, =0, +8'%, +¢€, Test H*: o =a 0i O[N]
H rejecy/ \fnot rejected
Ve =@ tB'%, T, Y =a+B'x, tg,

(panel data)

Figure2.1. Poolability tests

We were able to compute only the tesf.HResults are presented in the table 2.19.
below. When the Fischer calculated is above theevalf the Fischer distribution, it
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means that k¥ is rejected, and then panel data regressionsraferged to regressions
where banks are not identified.

Table 2.19. Fischer test results for poolability

Country Fischer test Fischer table Result
(1 % level)

Belgium 6.563 1.95 Panel Data
Denmark 7.944 1.76 Panel Data
France 4.560 1.53 Panel Data
Germany 12.42 1.53 Panel Data
Greece 4.509 2.82 Panel Data
Ireland 9.294 2.63 Panel Data
Italy 7.111 1.53 Panel Data

Luxembourg 10.98 1.76 Panel Data
Netherlands 4.937 1.86 Panel Data
Portugal 4.535 1.86 Panel Data
Spain 7.511 1.86 Panel Data
U.K. 20.17 1.76 Panel Data
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Appendix E. Specification : Hausman test

Table 2.20. Hausman test results

Country Hausman test P-value Result

Belgium 152 0.000 Fixed effects
Denmark 15.77 0.04 Fixed effects
France 0.01 0.98 Random effects
Germany 4.77 0.573 Random effects
Greece 0.001 0.99 Random effects*
Ireland 5.296 0.506 Random effects*
Italy 4.30 0.636 Random effects
Luxembourg 0.02 0.99 Random effects
Netherlands 4.179 0.652 Random effects
Portugal 0.654 0.99 Random effects
Spain 13.21 0.04 Fixed effects
U.K. 8.82 0.184 Random effects

* Given the number of data available and the nunabeoefficients to estimate, it
was not possible to compute the random effect ssgya. Therefore, we have chosen to

present the fixed effects regression.
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Appendix F. Diagnostic test against heter oskedasticity

Table 2.21. White test results

Country Whitetest Nb of expla.  Chi-2table Result

var. *
Belgium 4,58 6 12,6 homoskedasticity
Denmark 306 12 21 heteroskedasticity
France 1307 7 14,1 heteroskedasticity
Germany 866 7 14,1 heteroskedasticity
Greece 54,66 7 141 heteroskedasticity
Ireland 15,61 13 22,4 homoskedasticity
Italy 857 14 23,7 heteroskedasticity
Luxembourg 263 7 14,1 heteroskedasticity
Netherlands 264 14 23,7 heteroskedasticity
Portugal 244 7 141 heteroskedasticity
Spain 377 7 14,1 heteroskedasticity
U.K. 6,88 6 12,6 homoskedasticity

* Number of explanatory variables
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Appendix G. Diagnostic test against correlation

Table 2.22. Durbin Watson test results

Country DW test DW table Result
(lower bound)*

Belgium 0,89 1,839 + correlation
Denmark 1,10 1,839 + correlation
France 1,52 1,9076 + correlation
Germany 1,41 1,9076 + correlation
Greece 1,45 1,839 + correlation
Ireland 1,45 1,839 + correlation
Italy 0,94 1,8862 + correlation
Luxembourg 1,22 1,839 + correlation
Netherlands 0,80 1,839 + correlation
Portugal 1,03 1,839 + correlation
Spain 0,88 1,839 + correlation
U.K. 1,20 1,839 + correlation

* If the Durbin Watson found is smaller than thevéy bound of the inconclusive

region, positive autocorrelation has been detected.

“ + correlation ” : positive correlation.
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Appendix H. Time effect coefficients

Only significant time effect variables are presented here. A tisrgignificant for
Germany, Greece and Spain :

Table 2.23. Time effect results  to be continued

coefficient t-statistics
Germany - 0.001 -2.653
Greece -0.001 -2.120
Spain -0.001 -2.740

In Denmark, Ireland, the Netherlands and Spain,tine effect is measured by

dummies, only thaignificant one are displayed :

Table 2.23. Time effect results  cofitinued

Denmark Ireland
coefficient t-stats coefficient t-stats
1991 -0.002 -3.145 1990 -0.006 -2.083
1993 0.001 2.944 1991 -0.006 -2.710
1994 0.004 10.47 1992 -0.006 -2.833
1995 0.002 5.401 1994 -0.006 -1.902
1997 -0.001 -4.088 1997 -0.002 -3.659
1999 -0.001 -2.117 1999 0.001 2.468
Italy Netherlands
coefficient t-stats coefficient t-stats
1993 0.002 2.146 1991 0.004 3.606
1994 0.001 3.298 1992 0.002 2.046
1995 0.004 4.873 1995 -0.002 -2.298
1998 0.002 2.054 1996 -0.003 -3.465
1997 -0.004 -3.616
1999 -0.003 -2.867
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CHAPTER 3.

SERVICE PROVISION, LOAN PRICING AND BANK RISK

A THEORETICAL MODEL
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3.1. Introduction

The previous chapter prompts us to further invastéighe link between lending rate
and commission and fee-based activities. Therdfe@aim of this chapter is to analyse
this link, which may provide further explanatioregarding the determinants of bank
interest margins. Our view is that recent years hwaye seen the development of a new
strategy : when competing for market share on tia Imarket, banks anticipate the
potential sale of services in future periods. Tiaetig point of the model developed in
this chapter is the hypothesis that services caisab@ only to borrowers. Then, as
banks’ decisions, with regard to loans, can yiatlanly real interest revenue but also
some ‘“linked” commission and fee revenue, we migigpect banks to modify their
behaviour. Specifically, we focus on banks/borr@aacentives to control the riskiness
of projects funded by banks and more generallyrtimplications on banks’ risk.
Indeed, other things being equal, banks may hawerfencentives to screen potential
borrowers to assess their riskiness. While dealhiitg the introduction of commission
and fee-based activities, studying banks’ behawibanges appears essential. Given the
evolution observed in banks’ income structure, tuestions naturally arise : how has
the role of banks been modified and how has the&k-oastomer relationship been

affected ?

The modification of banks’ incentives lies in thactf that different types of
activities can interact one with another, and aftee decisions that would have been
taken otherwise. In fact, such modifications caiy de investigated if dealing with
multi-product banking firm.

Multi-production and cross-selling have been stddie the banking literature,
starting with the literature on “implicit interestOne of the difficulties concerning the
multi-product provision of banking services is thihe pricing of services has been
subject to government interference/regulation.d@mple Klein (1971), and Barro and
Santomero (1972), as noted in chapter 1, haveestutle demand for deposits and have
pointed out that when the government imposes andast rate ceiling on current and
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saving accounts, banks pay an implicit interes¢ tay setting charges for services
below the competitive price.

Joint production in banking can also be achieveouth the production of deposits
and credits. Chiappoet al. (1995) underline the emergence of subsidisies dxtw
regulated deposit rates and lending interest rafé®y also argue that without a deposit
interest rate ceiling, the credit rate increaseghé literature, the relationships between
service provision and deposit interest rates, atdiden deposit and credit rates, have
been widely considered, in contrast to the relstgn between service provision and
lending rates.

Regulation that limits deposit interest rates impliower service charges and/or
lower credit interest rates than the ones that gikam the absence of regulation.
Nevertheless, if cross-subsidisation is stresged,ane remains induced by regulation
at first step. Moreover, it is the link depositerat current account services that is
affected by possible cross-subsidisation. Howewer aconsequence of deregulation,
banks have increased the share of the cost ofcgeprovision they charge to clients
(Jacolin and Pasquier, 1995, and De Young and BpD01). From implicit interest
rate payments, banks have tended to switch toakment of explicit interest rates and

the billing of services providéd

Not so much attention has been given to servicek landing rates. The joint
production of banking services and credit has béweoretically addressed by
Cukierman (1978). He shows that customers who Havédighest marginal propensity
to buy banking services, when granted credit, moll be credit rationed. Indeed as the
borrowers’ demand for services is an increasingtfan of the amount of loans they
receive, banks will choose to grant credit to thad® have a high propensity to buy
services. Cukierman also shows a decrease in tiaénte rate when such a demand for
services is taken into account. However, in hiskywap attention has been paid to loan
default under asymmetric information between leadand borrowers. As the

modification of incentives brought by possible &@sibsidisation may imply sharp

! Under regulated deposit rates, banks will decré¢fasie lending rate if they can sell tied-up contsa
which stipulate that agents applying for a loan thaiswltaneously deposit their cash balances in the
bank.

2 Another issue could be the effect in terms ofoidficy. When banks charge the real price for sesvic
they provide to their clients, they eliminate crgsibsidisation between clients.
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changes with regard to risk exposure, this issu# & major importance, and will be

addressed in this chapter.

To answer the questions we raised, we build a metele the existence of banks
is justified by their capacity to reduce asymmetnformation. More precisely, their
role consists in screening the applicants for lo&Me consider service provision as a
bank activity : more specifically we assume thavises are bought from banks because
of an already existing bank-firm relationship. Tiesulting relationships allow banks to
“cross-sell” services and other products to thdients. To our knowledge, the
introduction of risk in “cross-subsidisation” modgehas not been addressed in the

theoretical literature.

To investigate the potential effects of servicassection 3.2., we first present the
framework of our model, based on a principal-agegnicture with adverse selection.
The key feature of the model developed in thisiseds the introduction of services in
the profit function of banks, and the conditionaldf the sale of services upon the
success of the project undertaken by borrowermglir Firms are assumed to have a
choice between undertaking either a low risk orgh hisk project, and banks have the
opportunity to screen firms, but at a cost. If tinen succeeds it is then assumed to be a
potential client for the bank (consuming bank sas). If the firm fails, then the bank
cannot sell services. Such a framework enablesouangalyse not only the bank’s
decisions with regard to lending rate setting, &lab the behaviour of the bank and of

the borrower towards risk.

Then, in section 3.3., we analyse the bank’s ingestwith regard to its decision of
screening and the borrower’s incentives concertiiegchoice of the level of risk of his
project. Two possible equilibriums emerge. In eatthem, the probability of screening
and the probability of choosing the low risk prajame calculated.

In section 3.4., we determine the lending rate umiifferent market assumptions
for the banking industry (monopoly or competitiemdiing market). The analysis of the
model enable us to draw specific implications @ ititroduction of services with regard
to loan pricing and risk.
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The aim of this model is then to facilitate the lggs of how commission and fee
revenue influences(i) the behaviour of entrepreneurs when choosing dmtvprojects
of different levels of risk ;i() the level of loan interest rate and thus theegostrategy
that banks adopt ; andiif finally banks’ incentives when choosing their déof

screening.
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3.2. Adverse selection and multi-product bank

The model developed builds on the article of Coaitd Heitfield (1999). The issue
they were concerned with, related to moral hazatd/éen depositors and banks, on the
one hand, and between banks and the deposit itgugarnthorities, on the other hand.
We have transposed their setting (i.e. principahagtructure with adverse selection) to
the bank-firm relationship, allowing us to takeoirgtccount service provision by banks
in addition to intermediation activity.

In our model we focus on the relationship betwemme“borrower — one bank”

Consider the following sequence of events. At tifired, the firm chooses the
project it wants to undertake and therefore thie itisakes, and then applies for a loan.
The bank decides whether or not to engage in sicrgeAt time T=1, the borrower
earns a return on his project, if it has been sgfaéand if it has been funded. While
lending to the firm, the bank develops a bankingtienship with its client that may
potentially enable the bank to sell services aetife2. Our aim is to understand how
selling services can alter the firm’s behaviour @aoa¢ project risk and the bank’s

screening incentives.

3.2.1. Agents
3.2.1.1. Firm
e Project

The firm is managed by an entrepreneur who may rigice two kinds of project :

a low risk project which yields a gross retlinnith a probabilityy, Pr feturn =1) =y,

% We abstract from issues related to portfolio diifemation, which is a common assumption in the
literature on asymmetric information problems imkéending (see for example, Boyd, Chang and Smith,
(1998)).
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or zero with a probability (33, and a high risk project which yields either agg return

h with probability & or zero with probability (1 -6), Pr feturn =h) = &

The relationship between the distribution of theume of projects is governed by
the following assumptions :
- | <h, the return of the low risk project is lower thidu@ return of the high risk
project,
-y >0, the probability that the low risk project is sassful is higher than the one

of the high risk project.

e Funding

To finance its project, the (non-bank) firm needse anonetary unit, which is
borrowed entirely from its bafiR The firm will repay its loan at time T=1 and is
assumed to be risk neutral.

The firm is subject to limited liability. We assunthat the value of the
entrepreneur’s equity is normalised to zero. Ireazasfirm failure, the value of the loan
is equal to the value of the remaining assets, hware kept by the bank.

3.2.1.2. Bank

Let r; denote the gross risk-free interest rate in tleney, and the interest rate
paid on current accounts. This cost of funds atgwasents the opportunity cost for a
bank.

The bank is assumed to be neutral towards risk.

* The firm cannot be financed by equity contractc®irse, if such a possibility was considered, then
conflict of interest between the firm and the bambuld be lessened, but a new form of agency cost
would arise between the entrepreneur and the nésidevequity holders.

® Another comparable situation could be the openirg credit line by the bank. Then if the bank desi

to screen and if it detects a high risk projectait close the credit line or require a refundhé dption of
borrowing has been exercised in the meanwhile.
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The banR operates under limited liability : if it fails, does not have to entirely
reimbursed depositors. However deposits are gusedriy a deposit insurance system,
hence depositors do not monitor banks. The prich@fdeposit insurance is fixed and
normalised to zero. Because of the existence @pasit insurance scheme with a fixed
rate premium, the bank may choose to take on tathmak, and in this case we would
say that it adopts a strong moral hazard attitodetds the deposit insurance fund. We

suppose that prudential regulation is in placendt this risk.

The following condition is necessary to guarantes both projects have a positive
probability of being undertaken and that the bank kend funds to an entrepreneur
who wishes to undertake one of them :

Assumption 1
o<y(l-r)<6(n-r,)

wherer; stands for the risk-free interest rate.

This assumption implies firstly, that from the fiqpoint of view, the high risk and
low risk projects have a higher return than thk-fiee asset, and secondly that the firm

has an incentive to choose the high risk project.

3.2.2. Adverse selection

Given the risk neutrality of both agents, the Ieditliability of the bank and
assumption 1, on the one hand the firm will alwhgse the incentive to choose the
high risk project ; and on the other hand, the baokld not prefer the firm to choose
the low risk project

We assume a social cost to the bank’s failure,veadtudy in this subsection the

modifications of the bank’s incentives.

® In the economy, we will consider that there is baek or an infinity depending on the structureef
lending market.

" In such a situation, the bank knows that the pdiathat the firm chooses the low risk projestaqual

to zero. Thus the lending rate will be set giveis ihformation and depending on the lending market
structure. Given its limited liability, the banklinmot look for the firm to undertake the low ripkoject.
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3.2.2.1. Origin of the conflict of interest

Given the existence of a deposit insurance schéineee is a social cost to the

bankruptcy of the bank.

Let us callC the cost of the bank’s failure. We assume thatidierisk project is

socially valuable :
AN -(1-y)C >6h-(1-6)C
- p>6n-(y-6)C
The term Y - )C is the additional cost due to bank failure whea tigh risk
project is chosen instead of the low risk one.

Therefore there is a conflict of interest betweka optimal social choice of the

project and the one made by the firm which is fuhlg the bank.

3.2.2.2. The bank’s incentives

In order to prompt the bank to valuate the low niskject, the banking sector is
regulated (prudential regulation), and therefone, hank needs to hold an amolurf
shareholder capital in proportion of total assets.

Formally letk stand for the ratio of capital to total assetdahk needs to collect
only an amount (1 k) of deposits to lend one monetary unit to a fjrthe bank can

lend fund only to one firm.

Therefore given the regulation of the banking indysa possible conflict of
interest between the bank and the firm can arisedd if the firm has an incentive to
always undertake the high risk project, the banly mfer the firm to undertake the

low risk project or not, depending on the value¢haf lending rate.

8 We ignore any deposit reserve requirement.
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One way for the bank to induce the firm to chodeelow risk project is to screen a
loan it may agree upon, but it has a present digeolucost equal te

Ex-ante the bank cannot observe which project aseh, but it can screen at time
T=0, i.e. before granting a loan, at cegthe project return is realised at time T=1). If
the firm has chosen to undertake the high riskgatojscreening will enable the bank to
detect it, and thus it will not lend funds to thvert.

If the bank observes that the high risk project Isn chosen, it will not offer the
firm a loan to undertake the low risk project. Tleason is a credibility constraint : if
the bank lends funds for the low risk project attetecting that the firm had planned to
undertake a high risk project, then the strategthefentrepreneur would be to always
consider the high risk project first, and thensafreened, to move on to the low risk
on€. Alternatively one could assume that the initiabice of a project is irreversible.
To encourage the firm to choose the low risk pripje bank must exclude it in case it
chooses the high risk project, but again, this stage that the bank can only observe by

screenind.

Assumption 2

s<(y-6)kr, <6h

(y — 8).k.r; represents the ex-ante additional cost for thek banen the firm’s
project fails, and the borrower (the firm) has umaeen the high risk project instead of
the low risk oné&".

Given thats is the cost of screening, the first inequalitytibé assumption is a
necessary condition for screening to occur with s@uositive probability. It states that
the cost of screening a loan is smaller than thpeebed loss in capital to a bank that
lends to an entrepreneur who undertakes the hgghpioject. Assumption 2 ensures
that the bank has an actual incentive to screefirtheat costs.

® Screening and sanctions would then be necessasstoe that the firm chooses the low risk project.
19 To satisfy the condition that the bank will findniore profitable to implement screening, the ieser
rate that the bank charges for loans to the firnshould be not to high. We will see later thasthi
condition is satisfied when screening is a profaaiption for the bank.

' When the low risk project fails, the cost for thenk is equal to (k.r. When the high risk project
fails, the cost for the bank is then equal toB(k+;. Asy < 0, (1-8) is higher than (1), the ex-ante
additional cost for the bank, when the high ristijget is chosen, is thus equal to fE(1-y)]K.r;.
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However the second inequality means than the eggexdditional loss in capital is
smaller than the expected return of the high riskeat. In other words, depending on
the value of the lending rate, the bank may findfitable that the firm undertakes the
high risk project even if the probability that thpsoject fails is higher than the one of
the low risk project.

3.2.3. Sale of services

In this model, the bank is considered to be a sistienterprise which sells loans
and services (the latter is defined as generatngnaussions and fees).

The bank has the possibility to sell servicessdidrrower. Services offered might
be consulting activities, payment transactions,usges transactions, guarantees,
current account management, credit card businesenfrepreneur (a firm), which has
a need for services, can address his demand &retitf providerS. However he has an
incentive to address it to the bank lending to hinwe assume that the firm suffers
disutility from a multiplicity of suppliers. The slitility, that the agent suffers from, can
be explained by transport cost and/or switching’éds. The price set for services, in
such an environment, is the cost of producing sesviplus the agent’s disutility. In
other words, the price set for services is aboeenttarginal cost. In the case of this
model, when the bank grants one unit of loan tcoadwer, it can sell at most one
service to this potential client. The sale of se#si in T=2, is conditional upon the
success of the entrepreneur’s project, in T=1. éddm the case of an unsuccessful

project, the borrower fails and he is unable to lseyvices in future periods. The

12 As it will become clear below, the bank may notdalways the incentive to screen especiallydhit
capture all the return of the high risk projecft ection 3.4.).

13 We take the demand for services by the firm asitgch We do not aim, in this model, to make it
endogenous.

1 With regard to the issue of transport cost, seehBb(1992), Grimaud and Rochet (1994), and Saidane
(1997). One could assume, for example, a spatialpetition model to formalise the service activity
(transport cost can be also associated to diffeatext products, from one seller to another). Howéhe
purpose of our model is not to model the priceesfiiees. Modelling the demand of services as erpthi
before will not make the demand endogenous, wisictor our aim.

15 with regard to the issue of switching cost, weereb Klemperer (1995) for a general explanation of
the phenomenon, and to Kiet al. (2003) for the case of banking.

129



Chapter 3 — Service provision, loan pricing andikdsk : A theoretical model

expected discounted level of both commission arel ifcome, earned from this

activity, is denoted b

f represents the gross expected discounted levadomission and fee revenue for
the bank, and is defined as follows :
f=c+t (3.1)
where c is the expected discounted level of cost of producservices, and the
expected present level of the transport cost arsWdching cost. Thusis a measure of
the disutility that the agent suffers when changingvider of services. In other words,
the bank will be able to make a profit on its seeviactivity, which equals to per

borrower.

The cost of services for the firmh, does not appear in its profit function as we
assume it is part of the cost of its productionvégt In other words, the fact that the
firm buys services does not affect the gross retdinits project. When buying services
from the bank, we suppose that the entrepreneberetises services for a better
management of the firm and/or has changed the geowaf services (that is the firm is

purchasing, from the bank, services it previouslydght from another seller).
To summarise, we have the following sequence afitsve
« At T=0, the firm chooses its project risk {low riskigh risk} and then applies
for a loan from the bank. The bank decides or aaicteen the demand for loan.
If it does so, and discovers that the firm considehigh risk project, it decides

not to grant the loan.

« At T=1, if the firm has been successful whilst apopd for a loan, then the
project return is realised.

« At T=2, the bank chargeisfor services, if the project, and thus the loaas h

been successful.
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The bank sets the lending rate, depending on tlelitcrmarket structure
assumption, before the game takes place. When apobnon the lending market, the
bank is price-maker, and in the competitive case liank is price-taker. Both the
entrepreneur and/or the bank can accept or rehusecttedit rate. If they agree on the
rate, the bank has two possibilities); i screens the loan, and if the high risk project

has been chosen, it decides not to grant the loafi) it does not screen the loan.

The common practice is to solve this game by baokwaluction (see appendix A
for a game tree). We first determine the probaédithat the firm chooses the low risk
project and that the bank screens for a given lef/¢the lending rate. Then, given the
probabilities that the firm chooses the low riskjpct and the bank screens the loan,
interest rates are determined as agents’ behaig@nticipated.
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3.3. Partial equilibrium : Service fees and incentivesto screen

In this section, commission and fee income, as a&lhe lending rate are taken as
givert®. We aim to determine the equilibrium, in which tsenk screens the loan with a
probability ps and the firm chooses the low risk project withrabability p,. To do so,
we need first to characterise agents’ strategy.

3.3.1. The bank and firm’s profits

We first present the bank and firm’s profits in @rdo determine the behaviour of
both agents.
Let us envisage the bank and firm earnings, res@gtin the pay-off matrix :

Bank
screeninggs) not screening (1 gs)
Firm : low risk y(r—rf +t) y(r—rf +t)
project () [—(1— y)kr, —s] [—(1—1/) k-rf}
Lr(1=1)] (=)
Firm : high risk [-s] [6(r-r, +t)-(1-6)kr, ]
project (1 -p) 0] (-]

| andh being respectively the return of the low and higlik projects,y and@ the
probabilities that, respectively, the low and higgk projects succeed; the cost of

screening, antlithe profit on service revenue.

'8 We do not consider in this section the effectshef sale of services on the lending rate. This kel
done in the next section.
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p refers to the probability of the firm choasthe low risk project, whereas
(1 —p)) will refer to the probability of it choosing thegh risk one.

ps refers to the probability that the bank sceedtre demand for loans whereas
(1 —ps) will refer to the probability of not screening.

We can then rewrite the bank and firm profits dejaegp on their respective

behaviour (screening or not, low or high risk pobje

Bank profit:

- when the bank screens the loan, its expectedt grat) is :
nf=p|[y(r—rf+f—c)—(l—y)k.rf—s]—(l— n)s (3.2)

Simplifying and substitutingf & ¢) byt, cf. equation 3.1., and we thus have :

= ply(r—rf +t)— p (1-y)kr —s (3.3)
Note that if the bank discovers that the firm hadartaken a high risk project when
screening, lending does not take place.

- when the bank does not screen the loan, its ¢éegecofit (77..) is :

= pl[y(r—rf +f —c)—(l—y)k.rf]+(1— pl)[ﬁ(r—rf +f —c)—(l—H)krfJ
(3.4)

We can substitutd ¢ c)byt, cf. equation 3.1., and we then obtain :

= p,[y(r—rf +t)—(1—y)k.rf]+(1— pl)[é?(r 1, +t)=(1-6)k rf} (3.5)

Firm profit :
- when the low risk investment is chosen, the etquefirm’s profit (77 ) is :
7= py(1-r)+(L-p)y(i-r)=y( -r) (3.6)

- when the high risk project is chosen, the expkfiten’s profit (77 ) is :

m = p,x0+(1- p,)d(h-r)=(1- p)d(h-1) (3.7)
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If we analyse the bank and firm’s behaviours, weeobe that when the firm
chooses the low risk project, the bank’s profiliways higher when it has decided not
to screen (because of the cost of screening). Tdrerave first concentrate on the case
where the firm chooses the high risk project. Gitlea firm’s potential choices, the

bank has two possibilities : screening or not sureg

We now have to determine the equilibrium, thahies @ptimal strategies of the bank

and the firm, depending on the value of parameters.

The bank is indifferent to screening or not scregti :

_ ply(r—rf +t)—p|( 1y)kr.—s= (3.8)
py(r-r +t)+(2-p)o(r-r, +t)=(1-p ) (-O)kr, -p (Fy)kr
- Grf_a"'(l_e)krf_ﬁ:gr
- (1-9), s
= TEr e kr, (1) (3.9)

Let us refer tor as the interest rate limit. Given equation (3v#),are now able to
determine the different equilibriums comparing teding rate with the interest rate
limit.

- o>y

When the loan interest rate is greater than theutabd value, that is for high
values of interest rates, the return from a sudekfsan is so high that the best bank
strategy consists in not screening the project 0. The optimal strategy is therefore

for the firm to choose the high risk projgxt 0. We have a pure equilibridm

" We say that an equilibrium is pure when each pldyas a dominant strategy. In other words, the
strategy of each player does not depend on the atfents’ strategy.
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- r=r

When the loan interest rate is equal to the caledlaalue, the bank does not have
a dominant strategy with regard to its choice oéening or not (indeed the profit is the
same under both strategies). In such a situatiom,fitm does not have, neither, a
dominant strategy when choosing for the low or trigh project. The probabilities that
the bank screens and the firm chooses the lowprigject are determined under a mixed
strategy equilibriurtf.

- or<r

When the loan interest rate is lower than the dated value, then the bank decides
to always screen angs = 1. If the bank always screens, then the firml ailvays
choose the low risk project, apd=1. However, ifp, = 1, it is no longer optimal for the
bank to screen, as it is costly. And if the banksinot screen, thgnis no longer equal
to one. In fact, in such a situation, there is qgoilérium.

We next characterise the two equilibriums foundt tre the pure and mixed

equilibriums.

3.3.2. Screening and project risk at equilibrium

In this subsection, we identify and characterigedhptimal strategy of both agents,

depending on their respective behaviour.

'8 We say that an equilibrium is mixed, when thetstrg of one player depends on the strategy of the
other player, andice-versa
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3.3.2.1. Pure equilibrium with no screening
When r >? , the bank has a pure strategy, that is no scrgeaird thereforgs = 0.

The firm profit is{l — r) if it has chosen the low risk project, @(h — 1) if the high
risk one is selected. Therefore the firm will alwashoose to undertake the high risk

project (given assumptions éhy; h, ). And thusp, equals zero.

When the bank does not screen, we have just se¢m th 0. Therefore we can
rewrite the interest rate limit for which the baskindifferent between screening or not
(equation 3.9) as :

1-6 S

r=r, -t ok 2 (3.10)

In the figure (3.1.), we represent the lending fatewhich the bank is indifferent
between screening or not, depending on the valuth@fprobability that the firm

chooses the low risk project :

13

=

> 9]

Figure 3.1. Interest rate limit and probability that the fichooses the low risk project
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For a value of the loan rate higher thfanthe bank and the firm have a dominant
strategy (pure equilibrium). The bank will preferriot screen the loan even if the firm

chooses the high risk project.

For a value of the loan rate lower thanthe bank is indifferent between screening
or not for positive value of the probability th&ietfirm chooses the low risk project.

This situation refers to the mixed strategy eqiiliim that will be study below.

It has to be underlined that this critical intenede is lower than the critical interest

that would prevail if the bank was not selling seeg, which would be in that case
?:rf+7k.rf —2. The region in which the pure equilibrium takesagd is

broadened, and thus the bank takes higher ridkeitoian market when it sell services.

For a value of the credit rate higher thfanthere is a pure strategy : the bank does

not screen the loan and the firm chooses the sggtproject.

3.3.2.2. Mixed strategy equilibrium

At the mixed strategy equilibrium, the behavioufstlte bank and the firm are

analysed for values of the credit rate ranging f(orrt) °to r .

In this interval, the probability that the bankesens the loan is no longer equal to

zero. We now have to determine the strategy ofitiregiven thatps is positive.

1% The credit rate has to be higher than ¢ t), and not (it is a necessary but not a sufficient condition)
The reason is the anticipation of the sale of sewiby the bank, sale of services conditional on an
already existing bank-firm relationship. We remthé reader that has to be higher tham (in a model
without services) otherwise it would be more padfie for banks to hold the risk-free asset rathant
granting a loan.
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This equilibrium is defined under mixed strategy.
The firm is indifferent between undertaking thevldsk project or the high risk

project when :
o=

y(l-r)=(1-p,)8(h-r) (3.11)
The choice of the firm will depend on the bank’sh&a@our with regard to
screening.

Figure 3.2. shows the best reaction functions ohement.

A . .
P best reaction function -

/ firm
1
best reaction function -

/ bank

pr*

mixed strategy equilibriu

Jow 1 >
pure equilibriurr

Figure 3.2. Agents’ best reaction functions and equilibriums

v

From (3.11) we get the probability of screenipg, and from (3.8) we get the
probability of choosing the low risk investmept;.

We obtain therefore at the equilibrium :

(3.12)

P =1 (1-8)kr, =8(r -1, +t) (313)
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To rule out the possibility that it is never prafite to undertake the low risk

investment, that is to consider the case |, we suppose :

Assumption 3

<|

=

The expected grossturn of the low risk investment is high enough for tinm

to repay the loan. This condition is sufficient bot necessary.

Proposition 1 The equilibriums we obtain are defined as follows

- for an interest rate r, such that < r < h, there exists a pure strategy equilibrium
which corresponds to high values of the lending.rdihe probability of screening loans

and the probability of choosing the low risk invesht are both equal to zero;

- for an interest rate r, such that;(+t) < r < r, there exists a mixed strategy
equilibrium (p*, pi*). The probability of choosing the low risk invesnt is inversely
related to the lending rate r, and is an inverseclion of the service commissions and

fees®.

We next summarise the effects of the sale of sesvity the bank on agents’

behaviour.

% The derivative of the probability of choosing tosv risk project with respect to the lending rase i

op -s6
equal to :i . The probability of choosing the low risk projeist a

o [(1—9) k.r —9(r -, +t)]2
decreasing function of the lending rate. For a milevel of the lending rate, the derivative gpfwith

p -s6
respect to service revenue is equal tep—‘ = —. The probability of choosing

ot [(1-6)kr -o(r-r, +t)]
the low risk project is a decreasing function of ttost of services (we consider services here ttenm
firm point of view).
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3.3.3. Consequences of the introduction of services : first
results

We summarise here our first findings concerninglithé between the two types of
possible equilibriums (pure or mixed). We stressriodifications of these regions and

agents’ incentives brought about by the introducbbservices.

A first consequence of the introduction of servidssthe modification of

equilibriums’ region. We can notice that the ingtreate limitr , (equation 3.10), is a

decreasing function of the price of services, whindans that the higher the profit the

bank can make on servicdsthe lower the value of the interest rate linmit, In other

words, the sale of services affects the bank imeesmbf screening.

r, the
interest
rate limit

Pure equilibriumps=0,p, =0

Mixed strategy
equilibrium, pg*, pi*

No equilibrium

v

Figure 3.3. Market power on services and screening chu

As shown in figure 3.3., an increase in the valtie makes the bank less likely to
screen. Therefore, incentives to screen are higlhen r is higtt’, and whent is
smalf?, which is the new effect that we highlight in thiedel. The intuition is clear :

the possibility to sell services to a successfutdwer increases the opportunity cost for

. . 0 G/(h-1
21| et us deriveps with respect to r = = _or(h-1)

o [e(h-n)]

22 As t increases, the region in which the pure dayitiim takes place expands.

. Psis an increasing function of
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the bank not to lend to the entrepreneur. It ceeateincentive to reduce screening in

order to increase funding.

With regard to the bank’s behaviour, the introductiof commission and fee
revenue in our model, for a given level of the iegt rate, changes the regions where a

type of equilibrium exists.

A second and direct effect, is the influence ofghke of services by the bank on the
firm’s behaviour (for a given level of the lendirage).

To complete our analysis, it might be useful to pame the probability that the
bank screens the firm and the probability that fire chooses the low risk project,
when the bank sells services, to their value inctse of the bank does not sell services.
Given (3.12), (3.13) and=0, probabilities that the bank screens and that fihm

chooses the low risk investment are fer<r < r 23:

. [ —r
Ps :1_;/((h—r))

p=1- >
(1-6)kur, —0(r -, )

Firstly, we observe that the value of the probapiinat the bank screens the loan
application, in case it does not sell servicesths same as when it sells services.
However, we have to remind that we do not take axtoount in this subsection the
effect of service provision on the interest rateeleWe only compare agents’ behaviour
for a given level of interest rate. Thus, theraasspecific direct effect of commissions

and fees here.

Secondly, we notice that when considering servidevity, the behaviour of the
firm changes with regard to project choice. The pholity of choosing the low risk

projectp, is a decreasing function of service fees for @&gilevel of the credit rate. In

2 1-6 s
2% If the bank does not sell services, the interiesit is equal to :f =r, +7k.rf +E. This value is

A

_ = 1-6 s
higher than the one we found=r -t +

kr, ——.
e
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other words, the firm has more incentives to chdbeehigh risk project when the bank

sells services.

Thirdly, we also find a common standard effect whig : the probability that the
firm chooses the low risk project decreases adeth@ing rate increases. Nevertheless
we highlight a service specific effect, that is thee of services by banks to firms
influences the attitude of borrowers towards rigr:the same level of the interest rate,
banks now finance more high risk projects than wiety were just selling loans. The
bank’s desire to supply services increases theinisks balance sheet. This service
specific effect is all the more important as theutllity that the entrepreneur suffers
from changing providers is important, ifeincreasing. This disutility gives the bank

some market power.
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3.4. Equilibrium Analysis: Interest rate settings

With regard to the banking literature, competitiom the credit market is
considered as imperféét One way to circumvent this aspect is for us tositer the
two extreme cases, that is a monopoly lending nianke a competitive lending market.
Our aim here is to analyse the lending rafeand its determinants, depending on the
market structure of the economy.

In section 3.3., we have underlined that two ebuiims can occur. The objective
of this section is to determine the value of thalleg rate under both equilibriums, as
we assume that exogenous constraints will enforaeobthe bank to choose the low

risk equilibrium (i.e. the mixed strategy equililom).

3.4.1. Monopoly lending market

The entrepreneur has no choice other than borrofvimg one specific barik
Therefore the bank chooses the loan interest ratehwmaximises its profit subject to
participation of the firm. The firm’s profit will lvays be positive or null, given

assumptions 1 through 3 of the model.

24 The credit market is often considered as monaiiwiis oligopolistic in USA and Europe (Lewis and
Pescetto, 1996, ECB, 2000b).

ZIt should be noticed that the bank has a monopotyep only on the lending market. With regard to the
service market, its market power remains the tramsgnd/or switching cost(s) for buyers. Servican

be offered by other agents such as other finamtiatmediaries, other firms or they might be proatlic
by the firm itself.
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3.4.1.1. The case of the pure strategy equilibrium

As seen previously, is higher than? and the probability of screening equals

zero and the probability of choosing the low ris&jpctp, equals zero.

The bank profit can be written as follows :
= =6’(r -r, +t)—(1—6?)krf

n

Profit is an increasing linear function of the lemglrater. Therefore the interest
rate that will maximise the bank profit under tivenfs participation is the one that will

seize all the firm’s profit.

Proposition 2 A first equilibrium is no screening from the bamidaonly the high
risk investment undertaken by the firm. The bapkdit is then maximum foa =h.

Incentives to screen and the lending rate at egpiilm are not affected by the sale of

service&’.

In such an equilibrium, the bank will capture &k tfirm’s profit. The interest rate,
charged here, is the same as when no servicedskadlthe bank’s profit is higher. This
increase in profit depends on the level of comnaissiand fees earned from services,

and on the probability that the high risk projastseeds.

The only effect of the sale of services is to widée region where the pure

equilibrium exists f with services <r without services) as it has been shown in

section 3.3.

% The value of the lending rate, as well as the eadfi the probability of screenings£0) and the
probability of choosing the low risk investmept£0) are not affected by the sale of services.
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3.4.1.2. The case of the mixed strategy equilibrium

At equilibrium, r is ranging from1; - t) to ? and the probabilities that screening
takes place and that the firm chooses the lowpislect are respectively :
. | -
P - A1)
g(h-r)

s
(1-6)kur, —H(r -r, +t)

p =1-

Given the definition of a mixed strategy, for thes¢ues ofps* andp*, the bank is
indifferent between screening and not screenirgg, iththe level of profit is the same in
both cases. Therefore we choose the simplest wayitirig profit in order to determine
the level of the lending rate :

7 =py(r-r +t)-p (1-y)kr s

In order to assure a positive bank profit we magefollowing assumption :

Assumption 4
2
-6k, ~Vs| SN
4
Justification. See appendix B.

Proposition 3 The value of the lending rate which maximises #rkis profit is :

M =1 —t +%k.rf _3} /s.k.rf (1—%)

Proof. See appendix C.
The lending rate is determined by a new variablachvis the commissions and
fees charged by the bank while selling servicesreMarecisely, the credit rate is a

decreasing function of the sale of services, that decreasing function of the net profit
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that the bank makes on services. As the disublityhanging the supplier of services,

increases, the bank can set up a lower interesbrathe loan market.

At this equilibrium, when implementing the new walof the interest rate found
inside the probabilities of choosing the low rigiojpct and screening found in section
3.3., we find that the probability that the firmodses the low risk project remains
identical to the situation where the bank sellsydoans ; but the probability that the
bank screens the firm’s project decrea5ebhis distortion in the bank’s incentives to
screen increases, that is the bank has less iaesrtt screen, as the agent’s transport

cost and/or switching cost raise.

Thus, the lending rate is less than the one chawgesh the bank does not sell
services, and the difference comes from the existesf services. Because of the
revenue the bank gets from its service activitycaih charge a lower interest rate on

loans. Therefore, we can say that services sulesidescredit activity of the bank.

To summarise, in the case of a monopoly lendingketathe sale of services does
impact on the credit rate charged in the mixedtesgia equilibrium. Therefore taking
into account the new probabilities determined e phevious section, and the new value
of the interest rate, we can say, still in the cafsthe mixed strategy equilibrium, that
on the one hand, the sale of services cross-ssbdide lending rate. On the other hand,
this sale of services does also affect the banicCeritives, leading it to take on more

risk as it decreases its probability of screenoamsk it agrees to grant.

We are now going to study what happens in the cttiyge lending market

structure.

2"\Whent increases, the lending rate decreases. And wedemrein footnote 21 that the probability that
the bank screens is an increasing function @hus whert increasesps decreases.
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3.4.2. Competitive lending market

In this case, the firm can choose from whom it bws, hence the economy-wide
credit rate is determined by maximising the firnmpsofit subject to the bank’s
participation. The bank will participate in thenfits project if and only if its expected

profit is non-negative.

3.4.2.1. The case of the pure strategy equilibrium

At this equilibrium, r is higher thamc, and the probability of screening equals
zero and the probability of choosing the low ris&jpctp, equals zero as well.

We know that the firm’s profit is a decreasing &ndunction of the lending rate.
Under perfect competition, a bank is forced int@rdasing its lending rate until its
profit equals zero.

A bank’s profit is as follows 7® =8(r -r, +t)-(1-8)kr, = 0.

Proposition 4 The interest rate accepted by the firm is such thatbank profit is

.= 1-
equal to zero, thatis:rc =r, -t +76?k.rf :

Proof. See appendix D.

At the pure strategy equilibrium, the lending riata decreasing function of the sale
of services, and more precisely, a decreasing ifumadbf the agent’s disutility of
changing provider of services. As the agent’'s partscost and/or switching codt,

increase, a bank can set up a lower interest rateenloan market.
The probability of choosing the low risk projectdathe probability that a bank

screens the loan it agrees to grant are both équedro, and therefore they have not

been modified by the new value of the lending rate.
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Thus the loan interest rate is lower than whenhktek sells only credit. When
considering acceptance of the credit rate, the fakes into account that the bank has
different sources of reventfe However there is no change in either the banfirors
behaviour, which seems logical as they already hé#we riskiest behaviour.
Nevertheless one must keep in mind that this r$keehaviour is more widespread

when the sale of services is taken into account.

3.4.2.2. The case of the mixed strategy equilibrium

At equilibrium, r is ranging from1; - t) to ? and the probability of screening and

the probability of choosing the low risk projeceatetermined by the couples(, pi*).

The bank profit is 77° = p,*y(r—rf +t)— p (1-y)kr, —=s=0.

As previously, the interest rate will be set in @rdio ensure the bank’s
participation, i.esf = 0.

Proposition 5 Under a competitive lending market, the mixed styggtlending rate

[[¥(1-6)+6(1-y) ks, ~(y-6)s]

2y0
J[Lr-0)+0(1-) ks ~(y-0)s] - 40k [(y-6) (- 0)( 1) ks ]
2)0

ro=r,—t+

Proof. See appendix E.

% We remind the reader that the cost of services doeaffect the gross return of the firm’s proj&die

entrepreneur uses services for a better manageafemis firm, and/or has changed the supplier of
services.
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Again we find that the lending rate is a decreasimgtion of the sale of services,
and more precisely, of the disutility the agentfensf when he changes to another
supplier of services. It is also clear that asdbent’s transport cost and/or switching
cost, t, increase, the bank can set up a lower interéstam the credit market. Once
again, when using this level of the interest ratedetermine the probabilities of
choosing the low risk project and screening, weiobthe result that the probability the
firm chooses the low risk project remains identtoathe situation where the bank sells
only loans, but the probability of screening desesa So, in comparison with the case
without services, the equilibrium lending rate asver, the level of risk taken by the

bank is higher, but the risk of firms’ projectstive economy remains the same.

We observe, as under the monopoly lending market #we mixed strategy
equilibrium, a lower interest rate than when theddr activity is the only source of
revenue for the bank. As the market power of theklba service provision increases,
through higher transport cost and/or switching cths¢ decrease of the lending rate is
significant. The bank profit is still equal to zetwowever the structure of the bank’s
revenue has changed. The share of interest revéiase decreased relative to
commissions and fees. Finally, as in the monopadecwe observe a change in the risk
incentives of the bank : in decreasing its prolighdf screening, the bank is willing to

take on more risk.

3.4.3. Effects of commission and fee revenue

We can summarise and generalise the results ok#uson, that is the impact of
commissions and fees on the lending rate, anddhdéhe behaviour of banks and firms,
using the following table 3.7 :

29 We compare the results found in this model taital situation where banks do not sell services.
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Table 3.1. Impact of service revenue on the lendag and agents’ behaviour

Monopoly lending market Competitive lending market
o Mixed strategy o Mixed strategy
Pure equilibrium o Pure equilibrium o
equilibrium equilibrium
Lending rate D 0 D O
Probability of
) [ 0 0 0

screening
Probability of
choosing the

) [ [ 0 [
low risk
investment

In the case of the pure equilibrium, the region in which it applies has been
widened by the introduction of the sale of services

Only in the case of a competitive lending marke¢sithe lending rate decrease
compared to the case in which banks do not sellicgsy. However, under either a
monopoly or a competitive structure of the loan kearthe probability that banks
screen remains equal to our initial situation wheaeks do not sell services.

Given the level of the lending rate found, we abtdiat the behaviour of banks is

not altered by the introduction of the sale of &ags.

In the case of the mixed strategy equilibrium, the region in which it applies has
been reduced by the introduction of the sale ofises.

Under both lending market structures, the loanra@sterate decreases. In both
situations, services “subsidise” loans.

Moreover we underline a modification of banks’ inttees. Their probability of
screening loans they agree upon is a decreasingtidanof commission and fee

revenue. In other words, the sale of services aagas them to take on more risk.
In both types of equilibrium, the probability tHaims choose the low risk project

are not altered by the introduction of servicesum model. However one must keep in

mind that the lending rate, which depends on thelibgum and the market structure,
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can change compared to the initial case witho sakervices. We can conclude that,
despite the modifications of the lending rate dvagrobability that banks screen loans,
the intrinsic level of risk has not changed eitfarthe low or high risk project. The

level of risk banks face has increased, not becatiaa increase in risk of projects, but

because of a decrease in screening.

Thus we may extrapolate our results to the casanobligopolistic competition.
Both under the pure and the mixed strategy equuliby we find that the lending rate is
a decreasing function of commission and fee revemuether words a decreasing
function of the sale of services. We therefore sstra cross-subsidisation between

service fees and lending rates (commissions argdsigesidise a lower lending rate).

In the case of the pure equilibrium, there is nange neither in the bank nor the
firm behaviours. They already exhibit the riskiagtitude. We can easily imagine that
this equilibrium is hampered by the existing regjola The fact remains however that
this pure equilibrium area is widened by the séleeovices.

Given the probability of choosing the low risk proj and the probability of
screening that we have found, and the new valudsedending rate, we can highlight a
change in banks’ incentives, in the mixed strateguilibrium. Indeed, under both
extreme market structures, the probability thatkisascreen loans is lower than the
probability that prevails without sale of servic8®. we can say that banks take on more

risk, as they increase their probability of finargriskier projects.

Therefore in our model the sale of services by bamdther by entering new
markets or by charging for services which were toeéore, does not only affect the
pricing of loans, as we could suspect, but also imdtie behaviour of banks with
regard to risk, as their incentives to screen desge
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3.5. Conclusion

The main objective of this theoretical investigatiovas to capture the effect of
banks’ service provision on the behaviour of baakg firms when considering lending
relationships. More precisely, we consider implmwas for interest rates, firms’ project
risk and banks’ screening (and therefore credk) nghen banks provide and charge for

services.

Two extreme market structures have been considesednonopoly and a
competitive lending market. In both structuresreéhare two local maxima depending
on the bank’s strategy. A first equilibrium is cheterised by no screening, and only the
high risk project is undertaken. We showed thatréggon where the pure equilibrium

takes place is extended.

In the second equilibrium, i.e. on the mixed sgatequilibrium, screening takes
place and both type of projects can be undertaRene it is assumed that agents suffer
disutility from buying services available at théianks from another firm, banks have
the opportunity to sell services above their maaboost, and the price can be raised as
agents’ transport cost and/or switching cost inegea

Under both market structures, the interest rategetaby banks for a loan is a
decreasing function of the sale of services. Atldaium, the lending rate is lower than
the rate that prevails without the sale of servi@sch a result can be explained by the
desire of banks to attract new clients using che&@ns in order to cross-sell them
services.

A second effect of the sale of services is a chamdmmnks’ behaviour. Following
the decrease of the lending rate, the probabitit banks screen loans is lower than
when banks do not sell services. As the price ofises increases, the incentive to
screen decreases. As a consequence, banks’ balaeets bear higher credit risk, and
ceteris paribushigher risk of default. Because similar results abtained under both

market structures, we can extrapolate our finditmshe case of an oligopolistic
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environment, which depicts the general environnremthich banks operate in the USA
and in Europe (Lewis and Pescetto, 1996, Pliho81&CB, 2000b, Belaiscét al,
2001).

One of the issues of our work was whether the shigervices enables banks to
subsidise their credit activity. Cross-subsidisatimncerning deposit interest rates and
services has long been investigated in the litegatBBut our model shows, as
Cukierman (1978) suggested, that the billing pcastifor services may also imply some

kind of “cross-subsidisation” on the loan market.

In addition to the cross-subsidisation highlightetween the sale of services and
loan rates, we are able to show a new effect wisicthe impact of the sale of services
on the risk exposure of banks. Indeed, higher tmesk is a direct consequence of a
modification of banks’ behaviour. Even if the lewadl firms’ project risk is still the
same in the economy, the probability that bankeestioans decreases. The implicit
idea behind this result is that banks competdyimt the loan market because they will
be able to sell services only to the firms theyehéant funds to. They may thus be
willing to accept more “high risk” projects thanethwould if they were only selling
loans. Hence, the credit risk borne on banks’ lt@agheets is greater when they sell
services. This may be of concern to regulatory aitibs, since the share of
commission and fee revenue suggests that servingétyatiave become another major
field for banks.
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Appendix A. Gametree

1% stage
Monopoly Lending  or Competitive Lending
The bank is E The bank is
price-maker. ! price-taker.
Lending rate: I, Or [I¢
The firm refuses. The firm agrees on
2" stage

low risk project high risk project

(1)

not screening screening
(1'ps) Ps

not screening
1'ps)

screening
Ps

Firm expected earning

(I-r) xy (-r) x y The bank does (h-r) x 8
+0x (1) +0x (1) not lend funds +0x (1-6)
to the firm.

Total bank expected earning’(and 2° period)

(r-ri+t)xy (r-r+t)xy (r-ri+1t)x0
-k x (1+) -k % (1) - k.ry x (1-0)

-s
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Appendix B. Justification assumption 4.

For a value of in the interval [(; - t), ?], we check when the bank’s profit is

positive :
= p,y(r—rf +t)—s

We first simplifyp, :

S

(1-6)k.r, —H(r t+£kr 1
o g

J(1-6)skr, -s

(1-8)sk.r,

B =1-
(1-8)skr, -, +t)

p|:

Then, the bank’s profit is equal to :

ﬂBzy{ (1-6)skr ‘SJ(rf _H@_%Wﬁf “j's

(1-6)skr,

=

I

H (J(le)ejxr_s}(l o)k, ‘W)]

[1 G)kr, +s-2/(1-6 Skl;}
:‘é[,/(l—e)k.rf —JE,T—

colv
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Appendix C. Proof proposition 3. Monopoly lending : Value of the
lending rate at the mixed strategy equilibrium.

We look for the interest rate which maximigée bank’s profit in the interval
(ri-t)<r< ? :
= p,y(r—rf +t)—pI (1-y)kr, -s

o N
7:o - p|y+(r—rf +t)ypI -n (1—y)k-rf =0
-0s

- |1- > (— t—l_—yk.] =0
(1-6)kr, -6(r-r, +t)]y+r AR [(1-6)kr, =6(r-r, +t) g

(1-y)

= O (r=ry+t) =20(1-0)kr (1 v+t )+[(1-0)r, I -5 (F )k, +65° =k, = ¢

=0 [(1-0)ks ] - @ [(+o)kr ] -sks £

Given assumption 2, we have :

260(1-6)kr, + 20 /sk.rf(l—ej
Y rr O [rf —t ,f}

nL=r,—t+ >

20(1-6)kr, - 8, [skr, (1—0j

y 2
r,=r;—t+ Y r, U [rf —t,r}
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Appendix D. Proof proposition 4. Competitive lending : Value of
thecredit rate at the pure equilibrium.

We need to find the interest rate that equals #mk’s profit to zero:
=0
H(r -r, +t)—(1—6?)krf =0
We obtain :

r=r, -t +—1_96k.rf
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Appendix E. Proof proposition 5. Competitive lending : Value of
thecredit rate at the mixed strategy equilibrium.

We look for the interest rate which satisfies tlamWis participation in the interval

(rf-t)<r<?:
=0
= py(r=r +t)=p (1-y)ks —=s=0
- |1- S [y(r—rf+t)—(1—y)krf}—szo

(1-6)kr, =6(r -1, +t)
- —yﬁ(r -r, +t)2+[[y(1—6?)+6?(1—y):|k r, —(y—H)sJ(r -r, +t)
+ki[-(y-0)s-(x6)( £y)kr |= 0

o —y0(r-r, +t) +[[y(1-6)+6(1-y) Jkr, ~(y-6)s](r -1, +t) -k, [(y-6)s+(1:-6)( Fy)kr, ] = (
« yB(r-r +t) -[[y(1-6)+8(1-y)Tkr, ~(y-8)s](r -r, +t)+kr, [(y-8)s +(1-6)(F-y)kr, |= €

A:[[y(l—ns?)+9(1—y)]k.rf —(;/—9)5]2—4;/9k.rf [(y=6)s+(E6)(Ey) ks ]=

We obtain :
[[r(2-6)+6(1-y) ks, ~(y-8)s]
2y
.\ \/[[V(l—é’)+6’(1—y)]k.rf —(y—H)s]Z— a0k [(y-6) s+(+6)( £y) ks ]
2y

Xl:
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= [[v(1-6)+6(1-y) ks ~(y-6)s]

2)0
) \/[[y(1—9)+6(1—y)]k.rf —(y—H)s]z— 4oKkr [(y—e) st(E0)( Ey) k.l;}
2y0
rn=r,-t+x, rlm[rf -t r,:}
r,=r; —t+x, rzm[rf -t r,:}
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4.1. Introduction

Two major results have been highlighted in the jonev chapter, in which the link
between the lending rate, incentives to screersandce revenue have been studied.

First, our theoretical model underlined that bange loans as loss leaders, which
means that they have incentives to decrease tteiimon lending in order to capture
clients. Their aim is to sell services to those méents the following period. Banks are
willing to decrease their lending rate as they expe make a profit got from their sale
of services.

Second, if the sale of services by banks is ardieh it means that banks expect
their overall revenue (interest revenue and coniomsand fee revenue) to increase as
well. In order to establish a relationship withedlis, by granting a loan, banks are
willing to decrease their screening activity (thragecting fewer loan applications), and
thereby they increase the probability of fundingkyi projects. In other words, the
theoretical model showed that the sale of senattess banks’ behaviour with regard to

their incentives to screen.

Our aim in this chapter is to test empirically tiesults obtained in the theoretical
model (chapter 3). The objective is to analyse g¢ktent to which services can be
considered as a determinant of the price competitiowhich banks are engaged in
Europe, and to draw implications regarding thesk tiaking.

In a second section, we assess whether bankslgateatease their lending rate, as
they aim to sell more services to their clientgha future. For this purpose, we study
the twelve European countries previously considarexhapter 2, over the period 1989-
1999. Specifically we focus on the price determisaf loans. In this sense this study
differs from the one in chapter 2 as, on the ormedhave test the finding on the lending
rate obtained in our theoretical model. On the oh@ad, we assess the determinants of
the pricing of loans, independently of the pricimigdeposits assuming that banks are
price taker, that is quantity setter on depositdika our estimation in chapter 2 which
focused on the determinants of margins rather libem rates.
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Our aim, in a third section, is to determine if k&nave less incentives to screen
borrowers when they expect to sell more servicésshwconsequently implies that they
take on more risk. Data are not sufficiently detito measure banks’ incentives to
screen, and we are therefore not able to testpibafs link between the opportunity to
sell services and the frequency of screening. Nieglass, our theoretical model
(chapter 3) showed that, when banks have lesstiveeto screen, they take on more
risk. Hence we can assess the modification of Bankentives towards screening, due
to the sale of services, by testing the link betweeedit risk and service revenue.
Moreover, the relation between risk and sale ofises is much more important in

terms of banks’ behaviour and of policy implicagon
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4.2. Commission and feeincome and lending rate

One of the main focuses of our theoretical modethes link between the loan
interest rates and the expected income from thee (faservices. Banks may subsidise
the lending rate they offer in order to increaseirtisale of services. Our estimation
differs from the one performed in chapter 2 as wecentrate on the impact of the sale
of services on lending rates, rather than on thegim® Moreover, the empirical
specification of our test is derived from our modeVeloped in chapter 3.

Cross-subsidisation takes place in the two lendimagket structures analysed in
chapter 3 : monopoly or competitive. Thus, the dibje of the empirical work
undertaken here is to observe if data sustainrdisislt : does the sale of services have a

negative impact on the level of the loan interast ?

4.2.1. The data

One of the hypothesis of our theoretical modelioetl that banks which develop a
credit relationship in the first period, will hatiee opportunity to sell services to their
new borrowers in the second period. Therefore tisfgaour previous requirement of a
“long term” bank-customer relationship, only commak banks are considered.

The data used in this chapter, as well as theigistrs imposed on data, are the
same as those described in chapter 2 (section28B). The source of data for this
study is balance sheet and income-statement infmmaerived from Fitch-IBCA’s
Bankscope Database and interest rate series thet d@m DataStream International
and OECD statistics (Main Economic Indicators). Qata are yearly data and cover the
period 1989-1999. We selected the 3 month TreaBiltyrate for each country. We

study the same twelve European banking systemsasapter 2.
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4.2.2. Definition of variables

Dependent variable: lending rate

In our theoretical model, we showed that underagerconditions banks can
decrease their lending rate in order to attract obents who may buy services. We
therefore study first the determinants of the lagdiate. The proxy used to measure the
lending rate is the ratio of interest revenue taltearning assets. Therefore our measure
of the lending rate is an ex-post rate. A more eteumeasure of the lending rate would
have been the ratio of interest received from laares gross loans. However such an
information is rarely available.

Appendix A (table 4.4.) provides summary statistoacerning the ratio of interest
revenue to total earning assets. In Europe, arwk ghre beginning of the period under
study, this ratio has decreased from 11.6 percerdi9b0 to 7 percent on average in
1999.

Explanatory variables

Revenue from services (Com and Fees)

The revenue from the sale of services is measwdtiearatio of net commission
and fee revenue to total assets. In our theoreticatlel, a desired increase in
commission and fee revenue implies a decreaseeirtuhrent lending rate. Indeed by
decreasing their lending rate, banks intend toweaptlients to whom they can sell
services later on. Therefore we take into accoamémue from services at tintel,

which should negatively impact on the lending ettémet.
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Capital

By regulation, the bank is due to hold “own fundSapital is measured by the ratio
of equity to total assets.

The effect of capital in our theoretical model mkaguous (see appendix B for the
derivative). If we consider first that banks areanmixed strategy equilibrium, the
derivative of the lending rate with respect to talpis first negative for relatively low
values of the capital ratio, and then positive. ldeer if we consider that an increase in
the capital ratio will alter banks’ incentives, yheay choose the high risk equilibrium,

which implies therefore a higher lending fate
Cost of screening (personnel expenses)

In the model, the bank faces screening cost inptbeess of granting loans. We
measure this cost by the ratio of personnel exgetts®otal assets. A more appropriate
proxy would have been the ratio of personnel exgens the number of employees, but
such an information was not sufficiently availafde our sample.

In our theoretical model, an increase in the césicoeening negatively affects the
lending rate. This effect stems from the risk betavof the firm regarding its project.
When the cost of screening increases, firms auatieip lower probability of screening
and therefore their incentives to choose the @k project decreases. One way to
circumvent this behaviour is for the bank to deseethe lending rate. In doing so,
banks may prompt firms to choose the low risk pbj&/e may also consider that an
increase in the screening cost will induce banksidwe on to the high risk equilibrium
implying a higher lending rate.

The effect of an increase in the cost of screemn@mbiguous depending on
whether the rise of the screening cost leads thifh Som the mixed to the pure

equilibrium or not.

! We should notice that we analyse the behaviouratmnk may adopt following a change in one of the
variables. However our estimations will give us ggted behaviours.
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Opportunity cost (3-month Tr. Bill)

The opportunity cost measures the interest thatkkdamould have received
investing in the risk-free asset instead of loahise variable used is the 3-month
treasury bill rate except for Portugal, where wektas variable the 3-month interbank
rate.

The sign of the expected coefficient associatetieécopportunity cost derived from
our model is unknown (see appendix B for the déxex The analysis of an increase
in the risk-free rate is the same as for capitag sign is ambiguous. However when
looking at the derivative of both variables, it apps that if the sign of the derivative of
the lending rate with respect to the risk-free nat@egative the same sign should be
observed for the derivative of the lending ratehwispect of capital. And inversely, if
the derivative of the lending rate with respectapital is positive, the derivative of the

lending rate with respect to the risk-free rateustidoe as well positive.

4.2.3. Estimation results

As in chapter 2, the question is whether to poeldhta or not. While undertaking
the poolability tests, we were unable to computaeesof the Fischer testsf(chapter 2,
appendix D, p.113, for a description of the différaypothesis to test). We present in
appendix C (table 4.5.) the results for the onemgee able to compute, and that show
that the panel regressions have to be used.

We tested then for the presence of fixed effecBDV estimators, versus random
effects, GLS estimators (appendix D, table 4.6) Tésults show that the fixed effect
estimation procedure is relevant for Belgium, Derkpn&reece and lItaly.

We also tested for heteroskedasticity and autolatioa. The results for the White
test (appendix E.1, table 4.7) show homoskedastortFrance, Portugal, Spain and the
U.K., and therefore cross section weights werertakéo account whenever relevant

(GLS estimators). We also corrected for heterosisrity within cross-sections.
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The Durbin Watson test for autocorrelation (appeidR, table 4.8) shows positive
autocorrelation for all countries except Ireland €orrect for autocorrelation we
included a lagged dependent variable. However|raady mentioned in chapter 2, the
presence of a lagged dependent variable as an mxagevariable in the regressions
implies bias to the observed coefficients. Howeaweour analysis we will emphasise

the signs of the coefficients.
The estimated equation is :
Lending ratg =a; + B, Com and Fegs+ 3, Capital3,  Persbiixpensgs

+ 3, Opportunity Cost+ B, Lending Rate, +¢&;

The letter ¥’ represents the index for banks, and the lettethe index for years.

The expected signs are as followsi<0, >0, 5, £ andf, : ambiguous.

Our results are shown in table 4.1. :
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We first analyse the effect of our variable net oussion and fee revenue. The
variable has a negative and significant impactheniénding rate, as expected, for seven
of the twelve countries (Belgium, Denmark, FranGermany, Ireland, Italy and the
U.K.). We only observe a positive and significampact for two countries (Greece and
the Netherlands).

Thus our results cannot reject our hypothesis timgurope, some banks may
adopt as a strategy to subsidise the loans they grarder to capture clients to whom
they may sell services. We can notice that in tber flargest countries, France,
Germany, ltaly, and the U.K., results show that edrmanks have decided to adopt the
strategy described in our theoretical model.

However we should keep in mind that, during thisqek the banking systems have
been deregulated. To confirm that deregulation a$ the cause of the negative
relationship found between the lending rate andices, we have considered a year by
year analysis (given the definition of the variable need at least three years to
undertake one regression). Results are relativahgistent over the period, we should
notice that we found weaker significance at thedi@df the period. Results for the
sub-period 1997-1999 are displayed in appendialbi€t4.9).

Therefore, the decrease in the lending rate obdammethe lending market can be
explained not only as a consequence of the deragulprocess, but as a mean for
banks to compete for clients.

The impact of the capital ratio on the lending riatsignificant for only four of the
twelve countries (Greece, Ireland, Italy and théhdands). The coefficient is positive
and significant for Greece and the Netherlands,n@nease in the capital ratio is

compensated in these countries by a higher lenditeg

The coefficient for the opportunity cost variabke positive and significant for
eleven of the twelve countries. In other words,Ksaimcrease their lending rate as the
risk-free rate increases. When the risk-free natesiases, the opportunity cost for banks
to lend funds increases, leading them to increlasie interest rate on loans. The risk-
free rate has a negative significant impact onléneling rate in only one country the
Netherlands. Therefore we would have expected itpe of the coefficient for the
capital ratio to be negative, which is not the dasee.
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The coefficient of the proxy for the screening cisspositive and significant in
seven of the twelve countries. It is negative aigdicant only for the Danish banks.
Therefore the results we obtain are the oppositbaifexpected (unless if we consider
that most of banks moved on to the high risk eguiim). One can argue that the proxy
used is more relevant for the quantity of screetinag the cost of screening. We could
perhaps have used the ratio of personnel expendearts, however this ratio is biased
if credit activity does not represent a substarsire in the bank’s balance sheet.

We have highlighted in this section that our engairistudy does not reject one of
the main results of our theoretical model. Therefoe offer an alternative explanation
of the competition observed in the banking industtyanks compete in the lending
market for clients, and to do so they subsidisér tleading rate. They decrease their
lending rate as they expect to sell borrowers ofkevices, which generate commission
and fee revenue.

In the next section, we test our second result,ighide link between credit risk and

service revenue.
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4.3. Commission and feeincome and risk

In this section, we aim to study the link betweerdd risk and the expected
income from the sale of services, underlined in theoretical model. Indeed we
showed that under certain conditions (chapter &ime 3.3., p.132) the incentives of
banks to screen before granting a loan are altezeduse they expect to sell fee earning
services to potential clients. Therefore the secalnjdctive of the work undertaken in

this chapter is to analyse the impact of the sh&ervices on the risk taken by banks.

4.3.1. Definition of variables

Dependent variable: credit risk

Our theoretical model shows that the decrease mkdbaincentives to screen
implies higher credit risktaken by the banks. Thus our dependent variabbelgh
reflecta change in the credit risk of banks. Different balanceethgroxies can be used :
loan loss reserves, non performing loans (thesevawiables are balance sheet data) or
loan loss provisions (income statement dat@jven the lack of sufficient data for loan
loss reserves and non performing loans, we havalynased the ratio of loan loss
provisions to gross loans. However we will preseet results we obtained with the

ratio of non performing loans to gross loans, whgchvailable only for three countries,

2 The functional form of credit risk in our theorzti model is the ex-ante probability than the beso
defaults :(1-8)(1- p,)(1- p,) +(1-y) p,. In order to find the derivatives with respecbta different

variables (commission and fee revenue, capitatéesting cost and risk-free rate), we can use theegoty

that these variables influence the level of rislotiyh the lending rate, which itself impacts on the

probability of screeningps, and the probability of choosing the low risk @t p,. We can therefore just

_ . 0p, _0p, or op, _Op or : _ _—

use the following properties;— = —.— and — = —.—, to determine the sign of each derivative.
ox or O0x ox Or oOx

The derivatives ops andp, with respect to the lending rate are both positwéh regard to the influence
of the different variables on the lending rate, @gpendix B.

¥ We could have also used market variables, howivequires banks to be listed on the financial
market. As a consequence, we would not have bdert@abndertake an estimation for each country.
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Denmark, France, and ltaly, as it is a common nreasaquently used for default risk
in the literature (for example, Acharggal. 2002).

Our dependent variable is suppose to measure @eharthe behaviour of banks.
Therefore the dependent variable, that we uséeiglifference in the ratio of loan loss
provisions to gross loans between yeand yeart-1 in order to “better” captura
change in the risk taken by banks.

As for the ratio of loan loss provisions to grosars, we calculate for the ratio of

non performing loans to gross loans the variatietwken year and yeat-1.

Appendix G (table 4.10.) provides some descripstatistics for the dependent
variables given our estimation sample. As a peegntof gross loans, loan loss
provisions are on average, over all countries dhgears, equal to 1.3 percent. Loan
loss provisions average 1.5 to 1.9 percent of damsss between 1992 and 1994, whilst
banking systems experienced a severe crisis inpeu@b. the collapse of real estate
prices).

Non performing loans represent 7.5 percent of gfoaas on average over the
sample period. It has to be noticed that, in Franoa performing loans are on average
equal to 14 percent of gross loans over the peAsdor loans loss provisions, the level
of non performing loans is higher in 1993 and 168dhpared to the other years.

Explanatory variables

Theoretical variables

Revenue from services (Com and Fees)

Our theoretical model demonstrates that the désiracrease the sale of services
alters current banks’ screening incentives. Theemae from the sale of services is
measured as the ratio of net commission and feentevto total assets. To capture a
change in banks’ strategy with regard to the exgukstle of services, we thus consider
the variable in difference between yéand yeat+ 1.
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If banks expect to receive more revenue from thale of services, then they are
likely to be willing to screen less, because byngrey more loans, they attract more
clients to whom they can sell services. If bankeea less, they will have a lower
probability of detecting risky loans, and they nfagd projects they would otherwise
have rejected. We therefore expect a positive itngiagur commission and fee variable

on credit risk.

Capital

Capital is measured by the ratio of equity to takdets.

In the model, the effect of the capital requiremamtdefault risk is ambiguous. As
in the previous section, if we consider first tHanks are in a mixed strategy
equilibrium, the derivative of the lending rate lwiespect to credit risk is first negative
and then positive. However if we consider thatrarease in the capital ratio will alter
banks’ incentives, they may choose the high risklggium, which implies therefore a

higher credit risk.

Cost of screening (personnel expenses)

As in section 4.2., we measure the cost of scrgebin the ratio of personnel
expenses to total assets. However we know that eexd rto be cautious when
interpreting the coefficient for this variable basa this ratio may not be the more
appropriate proxy.

In our model, an increase in the cost of screemdgces the banks to screen their
loans applicants less frequently (this result hafdge consider that banks are induced
to move from the low risk equilibrium to the higisk equilibrium). Therefore an

increase in the cost of screening should implygada default risk.

Opportunity cost

The risk-free rate is measured, as in section By2the 3-month Treasury Bill rate

except for Portugal where we took the 3-month ek rate.
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The effect of the risk-free rate on default riskaisbiguous. In our theoretical
model, the derivative is first negative and thesifpe. However, if the impact on risk
of an increase in the opportunity cost is negatihen the impact of an increase in the
capital ratio on risk should also be negative. Ainthe impact on risk of the capital
ratio is positive, the effect on risk of the oppmity cost should also be positive. But
we should also consider that an increase in thefree rate will prompt banks to move

on to the high risk equilibrium, implying there higy credit risk.

Control variables

Our proxy of the credit risk is not very accurat&erefore we introduced control
variables as our aim is to explain changes in tnesk of banks owing to their own

strategy and not to macroeconomic or industry $igesfiock$.
GDP growth rate

The ability of borrowers to repay bank debt is Iyk reflect the macroeconomic
environment (Cavallo and Majnoni, 2001, Pain, 20@3pusehold and firms’ cash
flows/health will vary with the economic cycle atigerefore so will their ability to
repay their debt. Therefore lower GDP growth isoasged with a higher provisions

charge ratio.
Mean of the ratio of loan loss provisions to gross loans (Mean of provisions)

Our objective by including this variable in the megsion, is to take into account the
macroeconomic shocks that have affected the band@atpr. We therefore take the
mean of the ratio of loan loss provisions to grosms, of the largest barfksn each

country.

* Such control variables were not introduced in ghevious section, as our proxy of the lending iate
more precise than the one retained in this section.

® We retained as the largest banks, those which elomging to the first decile in terms of totasets in
1998. We have decided to keep only these bankshes react more rapidly to a change in the
environment than the smaller ones.
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This variable may be highly correlated to the poesi one, that is to the GDP
growth rate (see appendix H). Therefore exceptHance, Germany, Greece and
Luxembourg, we orthogonalise this variable. We esgrthis variable on the GDP
growth rat8, and we use the series of residuals as explanaaigbles.

When the ratio of non performing loans to gross1$os used as a proxy of credit
risk, we introduce instead the mean of the ratioai performing loans to gross loans
(mean of NPL). As for the ratio of loan loss provisions to grdeans, this variable is
first regressed on the GDP growth rate for Frame Waly and then the series of
residuals will be used as explanatory variablefs dppendix | for the correlation

coefficients).

Bank size (log TA)

Portfolio diversification can help to limit the ol scale of bank provisions (Pain,
2003). A less diversified loan portfolio is likelyg be associated with higher credit risk
and therefore higher loan loss provisions. The naatlogarithm of total assets is

introduced in the regression to capture diverdikicaeffects.

4.3.2. Estimation results

Results for poolability (appendix J, table 4.1h9w that the data had to be pooled.
Therefore we undertook panel estimations.

Then the Hausman specification test (appendix Kletd.13.) indicates that the
fixed effects procedure is relevant for Denmarlarfee, Ireland, Italy, Luxembourg, the
Netherlands and the U.K.

The White test (appendix L.1, table 4.14.) is utaml@an to detect

heteroskedasticity. Results indicate homoskedastmi Belgium, Ireland and the U.K..

® In other words, we assume that the mean of the ofifoan loss provisions to gross loans is exmdi
by the GDP growth rate, and not the other way round
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Cross section weights are thus taken into accohenever relevant. We also corrected
for heteroskedasticity within cross-sections.
Finally, the Durbin Watson test for autocorrelatibmes not detect autocorrelation

in any of the countries (appendix L.2, table 4.15.)

The estimated equation’is
A(Creditrisk, =a, + 5, A( Com and Feps +f3, Capjtal, Persariixpenses

+[, 3-month Tr. Bil|, + 8, Mean of provisions aesidual series 5, GDP growth r:
+[; log TA+¢,

The letter ¥’ represents the index for banks, and the lettethe index for years.

The expected values afg>0, 5:>0, £, and S, either negative or positivgs>0,
<0, 3:<0.

Table 4.2. and table 4.3. display the results.

" In order to test our model, we need to capturbange in the bank behaviour with regard to risk. Fo
this purpose, we have also used an alternativefgmtion, to the one we present here. More prégise
we relied on a structure derived from the marketlehdSharpe, 1963). We regressed then the ratio of
loan loss provisions to gross loans on its yeargamand on the country GDP growth rate (the ones
defined in this section). The aim of such a redogsss to dissociate the risk due to macroeconomics
shocks, and the risk due to the bank strategy, wisicaptured by the residual of the regression.

Then the dependent variable is defined as therdiffie in the residual. The explanatory variablestlae
ones defined in subsection 4.3.1. (except the yeadan of loan loss provisions to gross loans aed t
GDP growth rate).

This specification gives relatively the same rethdin the one we expose. We have decided to pridsent
“simplest” specification.

177



Chapter 4 — Non-interest income, lending rate arditrisk : An empirical analysis for the E.U.

(luensjal usym) SUYMYEISEIOURIIBAOD PISIASI 8U) UO Paseq dle pue|sLms JIISepaysoIalay ale sayewnss uoissaibal ||v
"S|OA9] %0T PHR ‘0T aUl Te aouedliubls Ajoanoadsal aredipul (Jpue (x) ‘(xx4)e8sB ‘sonsnels-1 ay) ale sasayjualed ul sainbi4,

(ebed 1xou Uo penunuUod)

(€s0°T) wx(@VV' L) 2x(€29°8)  wa(L9V'G)  w(STT2T)  w(2¥S72) (s6€°T) puEal|
oY 95°0 #0000 0zT0- 9100 620 v0€0- €V0°0 ¥92°0
(652°0) (981°1-) (519°0-) «(928'T-) (668°0) (L1€°07) (TT7°0) (L2°T) 500019
6¢ 80°0 20000 680 0T0'0- v62°0- 90T'0 600°0- 82€'0 9500
(GeT'T-) (v6.°0-) (520'T) (2190)  «(€70€) x(0882)  (100°0) ®¥80)  (uewies
019 €2°0 200°0- vr10- 1860 1860 6870 9,00 1000 2200
wx(P29T)  xx(882°2)  x(82°0T-)  #m(IS¥T)  x(6887T-)  x(6856-)  xa(0Z°0V) souely
TT0T $6°0 ¥00°0- 9000 200°0- S€0°0 6,00 980°0- TEV'0
«(0r8T)  w(2og8)  (¥E9°0) «(380'2)  x(SvTe) (0e9'1) wx(LETT) sewuaq
ove Sv°0 2000 1950 1000 600 ¥82°0- 700 €181
(€55°0) (¥82°0°) (evT'T) (T617°0) (£9T°TY) (T6¥'T) (605°0) (99°0-) wnibjeg
L2t A 1000 0v0°0- 6100 9v0'0 0Tv'0- 10 9210 v10°0-
suon A 1 B0 arel ymolb  suoisinoud . e sasuadx3 rendes (T+) soa4 JURISUOD
-eAlasqO  paisnipy ddas jJo ues\ 11 yuow-g  |auuosiad pue wo) Vv
Am.cmo._ SS0I9) / SUOISINOI4 SSOT UeOT):¥|qeuen Juspuadaq "666T-686TS/A@0 SO YlUM S)NSal UOBWISS [dued "2’ 9|gel

178



Chapter 4 — Non-interest income, lending rate arditrisk : An empirical analysis for the E.U.

wx(129°9)  wxx(02G°27)  +4x(29°0T-)  +x(€0°8T)  wux(POV'S)  xux(TOLZ)  (L28°0) ST
182 70 ¥00'0 090°0- ¥00°0- vST'0 8IT'0 ST0°0 ¥00°0
(PPe'T)  =a(879°2)  wa(9€TE)  (1€5°0) (t22°0) (958'0)  xm(l5G%)  (SOT'T-) ureds
16¢C 110 T000'0 SL0°0- 0100 8000 €100 8000 82’0 000 .
(27°0) (08€'0-) (se1°0) (s65°0-) (6€5°0) (6200)  x(150°€) (€20°07) feBnuog
98T 0T'0 T000'0 8v0'0- SLT0- 0v0'0- €0T'0 £00°0 LEET T00'0-
wx(628'6)  wxx(6LT°€)  wmlLL572)  wx(2VT6)  +(8TE'S)  44(60077)  4xx(29ED) SpuepsYIaN
L6T 96'0 ¥00'0 ST00- 1250 v€0°0 TS¥°0 0200 02z°0
««(997'G)  (9GT'T) =x(80L'9)  «xx(92EV-)  xxx(9G2°€)  (8VC°0) (€£9'0°) Binoquaxn
81¢ 4% 1100 1100 £00°0 v20°0- evL’0 1100 LS00
wn(ZSV' L) xex(869'6-)  xxx(v8'82)  wwx(cE0)  (VOT'T) (0s2°0) (121°0) Apen
029 560 2000 980°0- 1100 L20°0 820°0 2000 £00°0
suon 2o v1 601 arel ymoub  suoisinoud . g sasuadx3 rendes (T+) sea4 JURISUOS
-enlesqO  paisnipy dao JO UesN 11 uow-§£  |]suuoslad pue wo) VvV

(penunuog)

(sueoT SS0I9) / SUOISINOI SSOT UeoT)ajgelten Juapuadad "666T-686TS/AG@O SO YUM S)NSal UONBWINSS [aued "Z'v a|gel

179



Chapter 4 — Non-interest income, lending rate arditrisk : An empirical analysis for the E.U.

We first analyse the impact of the variable of mtierest, that is the variation of the
commission and fee revenue. We can observe thasmedincrease in the sale of
services implies higher default risk in four cousdr: France, the Netherlands, Portugal
and Spain. Only in Denmark, does the desired dademices imply lower credit risk.
In the other countries the effect is not significan

The results found concerning the link between tradk and sale of services is
improved if we consider the countries for which then performing loans data are
available. Indeed, as shown in table 4.3., in tidise a desired increase in the sale of
services implies a higher credit risk in all coiggr even in Denmark for which the data
is available. Therefore if we consider the restdtsnd with regard to risk but also with
regard to pricing, we can say that in these thmeties, France, Denmark, and Italy,
some banks have decided to adopt the strategybwidise their lending rate whilst
intending to sell services afterwards to their rmsrowers, implying thus higher credit
risk.

Therefore the results found with the loan loss j@ions ratio (table 4.2.) and with
the non performing loans ratio (table 4.3.) justiyr interrogation about the effect of
the sale of services on banks’ behaviour. One efrtfain results of our theoretical
model cannot be rejected empirically : a stratdgyray at further increasing the sale of
services implies a higher risk borne by banks eir flhan portfolio.

The capital ratio impact on default risk is negatand significant for France and
Germany, and its effect on credit risk is positied significant for Ireland, the
Netherlands and the U.K.. For the other seven cmsntthe effect of the variable on

risk is not significant.

An increase in the risk-free rate implies higheedir risk in four of the twelve
countries (France, Italy, the Netherlands and tte.)JJand implies a lower credit risk
in other four countries (Denmark, Greece, Irelaard) Luxembourg). The effect of this
variable is therefore ambiguous. In Ireland, welfinat an increase in the capital ratio
implies higher credit risk whilst an increase ie tiisk-free rate implies a lower credit

risk, which is in contrast with the findings fromratheoretical model.
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The proxy for screening cost has the expectedfggni positive effect on risk in
four countries, Germany, Luxembourg, the Nethedaaad the U.K.. However in four
countries the proxy has a negative and significapact. As we have seen in section
4.2., we should be very careful about our empiniealillts concerning this variable as it

may not well measure the cost of screening.

We then consider the control variables.

Only in France does the coefficient for the barde siariable have the negative and
significant expected sign. This result can be prted as a lack of diversification in
our sample. According to the “too-big-too-fail” amgent, we may also argue that
largest banks have an incentive to take on moie tostake advantage of higher
expected returns.

In Denmark, Ireland, Italy, the Netherlands, Spaimd the U.K., the GDP growth
rate variable has a negative and significant impactredit risk. The GDP growth rate
has a positive and significant impact on credk msFrance, however we should notice
that when we use a more appropriate measure otiltlefsk, that is the ratio of non
performing loans to gross loans (table 4.3.) wd fime expected negative sign.

With regard to the final control variable, thattihe mean of the ratio of loan loss
provisions to gross loans, the coefficient of tlaiable is positive and significant for
five of the twelve countries. The sign is negatwmeFrance and the U.K., but once more
if we consider the non performing loans ratio (veerdnthis information for France, but
not for the U.K.) an increase in the mean of th®raf non performing loans to gross

loans implies the expected increase in credit risk.
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4.4. Conclusion

Our objective, in this chapter, was to carry outeampirical test of our theoretical
model focusing on its major implications. We haherefore conducted an analysis
which studies on the one hand the link betweeridae rate and service revenue, and

on the other hand the link between credit risk se@ice revenue.

In section 4.2., we tested our hypothesis thatd@ar used as a “calling product” in
order to capture clients so that services can lseteoearn commissions and fees. Our
pooled estimations, on a set of twelve Europeamict@s all belonging to the European
Union and over the period 1989-1999, do not regeetresult that banks decrease their
lending rate as they expect to increase their semgvenue. This result, in line with the
one of Drucker and Puri (2002)therefore supports our theoretical result of sros
selling. Loans may be used as a mean to compelesadeaders for clients in the

banking industry.

Then, in section 4.3., our purpose was to assedmm@ge in the strategy of banks
with regard to the risk they take. The results fbuvith the ratio of non performing
loans to gross loans (that we have for a limitechiner of countries) support the results
found with the other credit risk proxy, that is tfaio of loan loss provisions to gross
loans. Therefore our findings corroborate our thgoal result that when seeking to sell
services to potential borrowers, banks have lessnitives to screen the loans they may
grant, which implies an increase in default riskisTresult may be compared to some of
the current literature which aims to empiricallysess the effect of a change in the
income statement structure of banks (Kwan, 1998, Yioeng and Roland, 2001,
Acharya et al., 2002, Stiroh, 2002a). Indeed in these studiesis ishown that

commission and fee-based activities increase thadilty of banks’ revenue and banks’

® These authors are mentioned in chapter 1. Theyrieaify study the possibility of tying contractshen
commercial or investment banks supply underwritingjvity. Using qualitative econometrics, the augho
aimed to underline cross-subsidisation betweeruttderwriting and lending activities. They also show
that commercial banks decrease their lending reteder to get underwriting.
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earnings. In other words, service activity doesimgutly lower risk for banks. Therefore
our theoretical and empirical findings supports bedief that diversificatiohis not

necessarily beneficial in terms of risk reductinrthe banking industry.

° The question on the benefit of bank diversificatims been raised for some time. Saunders and Walte
(1994), for example, review eighteen studies thatngne whether non bank activities reduce bank
holding company risk, and conclude that nine ansm@sr six answer no, and three provide mixed result
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Appendix A. Descriptive Statistics

Table 4.4. Mean and standard deviation of inten@stnue on total earning assets

1989 1990 1991 1992 1993 1994 1995 1996 1997 199899 1

Belgium Mean 0.097 0.097 0.097 0.096 0.079 0.074 720.00.068 0.065 0.084 0.094
Stddev. 0.013 0.015 0.011 0.020 0.027 0.022 0.00018 0.020 0.091 0.163

Denmark Mean 0.098 0.124 0.112 0.100 0.097 0.0930880. 0.083 0.084 0.079 0.064
Stddev. 0.027 0.033 0.029 0.022 0.020 0.016 80.00.018 0.061 0.062 0.048

France Mean 0.108 0.113 0.113 0.113 0.107 0.090 920.00.086 0.089 0.082 0.073
Stddev. 0.044 0.044 0.039 0.040 0.048 0.051 0.008056 0.089 0.056 0.057

Germany Mean 0.067 0.07v3 0.077 0.093 0.087 0.0790750. 0.067 0.065 0.067 0.056
Stddev. 0.024 0.030 0.035 0.029 0.024 0.028 7.0Pp.031 0.028 0.029 0.021

Greece Mean NA NA NA 0.129 0.150 0.149 0.129 0.12W106 0.109 0.090
Std dev. NA NA NA 0.026 0.030 0.033 0.030 0.026.016 0.021 0.021

Ireland Mean NA NA NA 0.120 0.096 0.074 0.077 0.076.066 0.069 0.057
Std dev. NA NA NA 0.021 0.040 0.023 0.019 0.015.010 0.011 0.007

Italy Mean 0.101 0.104 0.103 0.112 0.109 0.097 9.1®.097 0.081 0.067 0.051
Stddev. 0.018 0.017 0.016 0.018 0.014 0.014 0.002013 0.008 0.009 0.009

Luxembourg  Mean 0.089 0.100 0.095 0.094 0.076 0.060.069 0.061 0.061 0.061 0.059
Stddev. 0.020 0.029 0.025 0.027 0.020 0.021 80.00.019 0.023 0.027 0.041

Netherlands Mean NA NA NA 0.081 0.070 0.064 0.066.060 0.068 0.086 0.091
Std dev. NA NA NA 0.018 0.020 0.018 0.021 0.0285.021  0.047 0.073

Portugal Mean 0.130 0.199 0.168 0.152 0.134 0.11209%0 0.093 0.082 0.074 0.063
Stddev. 0.028 0.099 0.046 0.028 0.024 0.031 40.0Pp.028 0.023 0.013 0.021

Spain Mean 0.115 0.134 0.137 0.129 0.123 0.097 20.10.094 0.077 0.065 0.054
Stddev. 0.018 0.022 0.024 0.022 0.024 0.011 0.00%13 0.029 0.028 0.024

U.K. Mean 0.111 0.102 0.129 0.108 0.091 0.083 0.0®4091 0.090 0.111 0.083
Stddev. 0.018 0.012 0.046 0.042 0.054 0.051 0.08057 0.049 0.092 0.041

Average 0.102 0.116 0.114 0.121 0.101 0.090 0.08083 0.078 0.080 0.070
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Appendix B. Capital and risk-free rate derivatives of the lending
rate

In our theoretical model, the lending rate takas fdifferent values depending on
the market structure and the equilibrium (pure oteth strategy).
We do not present here the derivative of the lapdiate with respect to

commissions and fees, and screening cost as theybaious.
* Monopoly lending mar ket
Pure equilibrium

r=nh

The lending rate is independent of the capitabratid of the risk-free rate.

Mixed strategy equilibrium

r=r, —t+%k.rf —E} skur; (1—%)

The derivatives of the lending rate with respeatdmmission and fee revenue on

the one hand, and with respect to screening costeather hand are both negative.

The derivative with respect to capital is :

-1/2
ﬂzgrf ~L[,-¢ sr | k™2
ok o ' 20"

For low values ok the derivative is negative, and then positive.

The derivative with respect to the risk-free rate is

-1/2
LIPS | PR r,
or, o 20 y

For very low value of; the derivative is negative, and then positive.
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« Competitive lending market

Pure equilibrium

re=t, —t+%k.rf

The derivative of the lending rate with respectdonmissions and fees is negative.
In this equilibrium, the bank does not screen, dfee the cost of screening does not
appear as a determinant of the lending rate.

The derivative with respect to capital is :
or _1-6

ok 6 '
The derivative is positive.

The derivative with respect to the risk-free rate i

ﬂ :1+gk
or, 7

The derivative is positive.

Mixed strategy equilibrium

_, _J[Jr[[y(1—67)+6(1—y)]krf ~(y-8)s]

f 2}6
) \/[[y(1—6)+0(1—y)]krf—(y—H)s]2—4y9krf [(y-6)s+(10)( y)kr, ]
2y9

r

C

An increase in commission and fee revenue or ieestng cost implies both a
decrease of the lending rate.
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The derivative with respect to capital is :

o _y(1-6)+6(1-y) i

ok 26 ‘

1 2[[y(1—6’)+6?(1—y)]krf —(y—e)s] ro (y(1-6)+6(1y))- 40r, [(y—H)s+ £ ty)( ]:H)krf]

EZ ly(a-0)+6(-n)]ks, ~(v-0)s] - 401, [(v-8)s+(1-6) (k]

For low values ok the derivative is negative, and then positive.

The derivative with respect to the risk-free rate i
ar _ y(1-6)+6(1-y)

™ 1+ 20 k
1 Z[I:y(1—67)+6?(1—y):|krf —(y—H)s]k(y(1—€)+9(1—y))— 40k[ (y-6)s+ 4 ry)( £0)kr, |
2y9 \/[[y(l—€)+9(1—y)]krf —(y—é?)s]z—llyé?krf I:(y—é?)s+(1—9)(1—y)knf:|

For very low value of; the derivative is negative, and then positive.

In the next table, we summarise the impact on émelihg rate of the different
variables (we do not take into account here thairtincrease could change the

incentives of banks with regard to low risk andhhiggk equilibrium).

Monopoly lending mar ket Competitive lending mar ket

pure equilibrium  mixed equilibrium  pure equilibrium mixed equilibrium

t 0 O O
S O H
k Oor0d 0 Oor0
rs Oord O Oord

Whenever the cell is blank means that the varidbks not influence the setting of
the lending rate.
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Appendix C. Testsfor poolability

We were able to compute only the testy’ H(y,, =a+B8x,+&, #
Y. =a; + BX  +§& ). We present here the results faf Hvhich tests for :

TestH’:oi=a OiO[LN] againstiza OiO[LN]

Table 4.5. Fischer test results for poolability
Fischer table

Country Fischer test (1 % level) Result
Belgium 11.06 1.95 Panel Data
Denmark 3.229 1.76 Panel Data
France 2.905 1.53 Panel Data
Germany 6.678 1.53 Panel Data
Greece 3.357 2.82 Panel Data
Ireland 30.65 2.63 Panel Data
Italy 3.282 1.53 Panel Data
Luxembourg 3.436 1.76 Panel Data
Netherlands 3.372 1.86 Panel Data
Portugal 2.198 1.86 Panel Data
Spain 2.206 1.86 Panel Data
U.K. 9.873 1.76 Panel Data

Results show that the hypothesis® b rejected at the 1% level for the twelve

countries. Therefore we will use panel regresstorotir sample.
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Appendix D. Specification : Hausman test

Table 4.6. Hausman test results

Country Hausman test P-value Result
(4 d.f)

Belgium 46.28 0.000 Fixed effects
Denmark 10.97 0.027 Fixed effects
France 0.05 0.99 Random effects
Germany 1.187 0.88 Random effects
Greece 11.31 0.023 Fixed effects
Ireland 7.427 0.115 Random effects
Italy 15.69 0.003 Fixed effects

Luxembourg 6.67 0.154 Random effects
Netherlands 0.02 0.99 Random effects
Portugal 1.397 0.85 Random effects
Spain 2.82 0.59 Random effects
U.K. 0.2688 0.99 Random effects

190



Chapter 4 — Appendix E

Appendix E.1. Diagnostic test against heter oskedasticity

Table 4.7. White test results

Country Whitetest Nb of expla. Chi-2table Result

var. k
Belgium 213 4 9.49 heteroskedasticity
Denmark 194 4 9.49 heteroskedasticity
France 0.91 4 9.49 homoskedasticity
Germany 985 4 9.49 heteroskedasticity
Greece 61 4 9.49 heteroskedasticity
Ireland 61 4 9.49 heteroskedasticity
Italy 878 4 9.49 heteroskedasticity
Luxembourg 255 4 9.49 heteroskedasticity
Netherlands 224 4 9.49 heteroskedasticity
Portugal 0.34 4 9.49 homoskedasticity
Spain 1.18 4 9.49 homoskedasticity
U.K. 3.30 4 9.49 homoskedasticity

Appendix E.2. Diagnostic test against correlation

Table 4.8. Durbin Watson test results

Country DW test DW table (lower Result
bound)
Belgium 0.65 1,8338 + correlation
Denmark 1.54 1,8338 + correlation
France 1.20 1,9076 + correlation
Germany 1.15 1,9076 + correlation
Greece 1.17 1,8338 + correlation
Ireland 2.07 1,8338 no correlation
Italy 1.31 1,8862 + correlation
Luxembourg 0.80 1,8338 + correlation
Netherlands 0.57 1,8338 + correlation
Portugal 1.63 1,8338 + correlation
Spain 0.73 1,8338 + correlation
U.K. 1.29 1,8338 + correlation
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Sub-period 1997 - 1999

Appendix F. Lending rate analysis
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Appendix G. Descriptive Statistics

Table 4.10. Mean and standard deviation of the ftatin loss provisions to gross loans
1989 1990 1991 1992 1993 1994 1995 1996 1997 199M9 1

Belgium Mean 0,006 0,0010,007 0,009 0,011 0,009 0,014 0,009 0,009 0,009 0,005
Std dev. 0,004 0,0100,005 0,005 0,006 0,016 0,033 0,011 0,017 0,014 0,018
Denmark Mean NA  NA NA NA NA 0,0890,015 0,009 0,005 0,006 0,005
Std dev. NA NA NA NA NA 0,147 0,007 0,004 0,003 0,005 0,002
France Mean NA  NA NA 0,0300,031 0,021 0,024 0,021 0,018 0,015 0,008
Std dev. NA NA NA 0,0220,033 0,025 0,042 0,044 0,051 0,025 0,013
Germany Mean NA NA NA 0,0130,013 0,016 0,013 0,017 0,011 0,017 0,005
Std dev. NA NA NA 0,0140,027 0,038 0,059 0,085 0,022 0,028 0,024
Greece Mean NA NA NA 0,0160,030 0,027 0,015 0,011 0,013 0,013 0,016
Std dev. NA NA NA 0,0020,041 0,043 0,021 0,005 0,009 0,007 0,009
Ireland Mean NA NA NA 0,0150,010 0,006 0,003 0,003 0,004 0,003 0,003
Std dev. NA NA NA 0,00380,005 0,005 0,002 0,002 0,005 0,003 0,003
Italy Mean 0,010 0,0100,009 0,005 0,017 0,014 0,014 0,012 0,013 0,012 0,009

Std dev. 0,008 0,0090,008 0,005 0,019 0,012 0,011 0,011 0,009 0,009 0,007
Luxembourg Mean 0,018 0,02pD,017 0,014 0,012 0,000 0,004 0,002 0,003 0,007 0,003
Stddev. 0,036 0,0340,020 0,022 0,018 0,020 0,010 0,012 0,018 0,006 0,016
Netherlands Mean 0,005 0,000,006 0,008 0,009 0,009 0,005 0,005 0,004 0,009 0,005
Std dev.* 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000

Portugal Mean 0,030 0,038,028 0,020 0,020 0,015 0,011 0,010 0,003 0,007 0,009
Std dev.* 0,000 0,001 0,001 0,001 0,000 0,000 0,000 0,000 0,003 0,000 0,000
Spain Mean 0,008 0,000,011 0,014 0,016 0,012 0,009 0,007 0,005 0,004 0,003
Std dev. 0,002 0,0010,002 0,004 0,006 0,005 0,003 0,002 0,001 0,005 0,001
U.K. Mean 0,034 0,0190,026 0,023 0,012 0,010 0,007 0,006 0,008 0,018 0,009

Stddev. 0,235 0,0430,047 0,072 0,088 0,018 0,010 0,014 0,008 0,304 0,040

Average 0,016 0,015 0,015 0,015 0,016 0,019 0,011 0,009 0,008 0,010 0,007

* The standard deviation is not equal to zero,itswalue is very small.
Note : for Germany, the Netherlands and Portugal thermédion for gross loans is not
available, therefore we have deflated the loan poesisions by the total of loans. The

total of loans is net of loan loss reserves.
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Chapter 4 — Appendix G

Table 4.11. Mean and standard deviation of norop@ihg loans on gross loans
1989 1990 1991 1992 1993 1994 1995 1996 199798 191999

Denmark Mean NA NA NA NA NA 0,043 0,034 0,022 0,016,012 0,010
Stddev. NA NA NA NA NA 0,023 0,019 0,010 0,008 0,006 0,005

France Mean NA  NA NA 0,100 0,171 0,170 0,154 0,182133 0,131 0,082
Stddev. NA NA NA 0,036 0,102 0,160 0,156 0,223 0,200 0,203107

Italy Mean 0,045 0,039 0,040 0,036 0,057 0,067 D,08,082 0,081 0,083 0,075

Std dev. 0,037 0,033 0,033 0,036 0,058 0,059 0,048 0,055530,@,055 0,049

Average 0,068 0,114 0,093 0,085 0,095 0,077 0,@656
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Chapter 4 — Appendix H

Appendix H. Correlation coefficients between GDP growth rate and yearly
mean of the ratio of loan loss provisions to gross loans (calculated only with the
lar gest banks)

Correlations between GDP growth rate
and mean of provisions
Belgium -0.817
Denmark -0.613
France -0.272
Germany -0.109
Greece 0.021
Ireland -0.594
Italy 0.421
Luxembourg -0.247
Netherlands -0.586
Portugal -0.609
Spain -0.889
U.K. -0.886
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Chapter 4 — Appendix |

Appendix |. Correlation coefficients between GDP growth rate and yearly

mean of theratio of non performing loansto gross loans (calculated only with the

117

lar gest banks)
Correlations between GDP growth rat
and mean of NPL
Denmark -0.198
France -0.433
Italy 0.678
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Chapter 4 — Appendix J

Appendix J. Testsfor poolability

Table 4.12. Fischer test results for poolability

Country Fischer test Fischer table Result
(1 % level)

Belgium 5.654 1.95 Panel Data
Denmark 2.530 1.76 Panel Data
France 5.761 1.53 Panel Data
Germany 3.335 1.53 Panel Data
Greece 3.163 2.82 Panel Data
Ireland 3.417 2.63 Panel Data
Italy 4.295 1.53 Panel Data

Luxembourg 2.655 1.76 Panel Data
Netherlands 3.297 1.86 Panel Data
Portugal 1.919 1.86 Panel Data
Spain 3.328 1.86 Panel Data
U.K. 2.786 1.76 Panel Data
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Chapter 4 — Appendix K

Appendix K. Specification : Hausman test

Table 4.13. Hausman test results

Country Hausman test P-value Result
(7 d.f.)

Belgium 2.30 0.59 Random effects
Denmark 23.12 0.001 Fixed effects
France 14.47 0.02 Fixed effects
Germany 1.20 0.84 Random effects
Greece 0.02 0.99 Random effects
Ireland 19.99 0.005 Fixed effects
Italy 190 0.000 Fixed effects
Luxembourg 114 0.000 Fixed effects
Netherlands 40.40 0.000 Fixed effects
Portugal 0.05 0.99 Random effects
Spain 2.63 0.54 Random effects
U.K. 430 0.000 Fixed effects
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Chapter 4 — Appendix L

Appendix L.1. Diagnostic test against heter oskedasticity

Table 4.14. White test results

Country Whitetest Nb of expla. Chi-2table Result

var. k
Belgium 3.36 7 141 homoskedasticity
Denmark 233 7 141 heteroskedasticity
France 993 7 14.1 heteroskedasticity
Germany 594 7 14.1 heteroskedasticity
Greece 38.76 7 14.1 heteroskedasticity
Ireland 10.58 7 14.1 homoskedasticity
Italy 662 7 14.1 heteroskedasticity
Luxembourg 216 7 14.1 heteroskedasticity
Netherlands 196 7 14.1 heteroskedasticity
Portugal 185 7 141 heteroskedasticity
Spain 294 7 14.1 heteroskedasticity
U.K. 5.15 7 14.1 homoskedasticity

Appendix L.2. Diagnostic test against correlation

Table 4.15. Durbin Watson test results

Country DW test DW table (upper Result
bound)

Belgium 1.944 1.8769 no
Denmark 1.987 1.8769 no
France 2.039 1.9244 no
Germany 1.970 1.9076 no
Greece 1.981 1.8769 no
Ireland 1.945 1.8769 no
Italy 1.955 1.9081 no
Luxembourg 1.924 1.8769 no
Netherlands 1.912 1.8769 no
Portugal 1.989 1.8769 no
Spain 1.979 1.8769 no
U.K. 1.904 1.8769 no
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General conclusion

GENERAL CONCLUSION

In this thesis, we aimed to analyse the determiahbanks’ behaviour in the light
of the structural reform that occurred in the Ewap banking system in the last two
decades. Specifically, this thesis intended to stigate the relationship between the
sale of services and banks’ incentives relatinth&r intermediation activity. This has
been virtually unexplored in the literature untdwa We studied the influence of the
increase of commission and fee-based activitiethemlecisions of banks with regard to
loan pricing and credit risk exposure.

Banks can no longer be considered as instituticeedirty with intermediation
process only. The rise of other activities, to efffie decrease in interest revenue, has
sharply affected the definition of banking. Thissebvation led us to raise about a
special issue : are there some reasons to thirkardgng activity has changed, that the
way banks behave with regard to their traditiorlivity, i.e. intermediation, may be
influenced by this evolution ? In other words, tiee of other activities, and more
precisely services, may not only be a consequehti®ecevolution of the environment
in which banks compete, but may in turn influence intermediation activity. Hence,
the desire of banks to sell services could leathtteeunder price-credit to settle a client

relationship.

This potential causality had to be investigated. this purpose, we first needed to
understand the price setting of banks with regartheir intermediation activity. We
underlined, as determinants of bank margins, askors (default risk, interest rate risk
and bank risk aversion), market structure variablesmrket power and size of
deposit/loan transactions), and cost consideratimpsrating cost of loans and deposits,
interbank market rate and cost of deposit insufarideen we stressed, in line with the

modern theory of banking, the crucial role of bamkseducing asymmetric information
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General conclusion

among borrowers and lenders. This paradigm enaibdedo account for risk more
accurately. Indeed, as the seminal article of f&tigind Weiss (1981) shows, risk is an
inherent consequence of the intermediation actioftypanks. The level of the lending
rate influences the level of the risk of projeatslertaken by borrowers. Nevertheless in
this literature, potential interactions with protiiother than loans and deposits are not
taken into account as determinants of bank margiosording to Barro and Santomero
(1972), Mitchell (1979, 1988), Saving (1979), Fiect{1983), and Whiteshell (1988,
1992) for example, cross-subsidisation may takeepkeetween service fees and deposit
rates. These authors show that one way to circutmegulation or taxes is to charge
services below cost.

This issue constituted a first support to a po&ntifluence of service production
on traditional intermediation, as the former aredu® overcome regulation concerning
the latter. However in that case, services areidigiesl by intermediation which is in
contradiction with the fact that an increasing shaf the cost of services are now
charged to clients (Jacolin and Pasquier, 1995 Dmndoung and Roland, 2001).

Cukierman (1978) was the first to suggest thaptiogision of services could affect
intermediation activities. Indeed, he emphasisad ¢hents with a higher propensity to
buy services could be less rationed than they wothlidrwise be, and that banks offer
lower lending rates when selling services. In thase, clearly, the existence of
commission and fee-based activities may modify bamcentives with regard to their
traditional intermediation products. Neverthelag#he influence of service production
on deposit and loan pricing is suggested in Cukders contribution, their overall
effect with respect to pricing and risk exposurs hat been yet analysed.

Given the increase of the share of commission amdrévenue in banks’ income
statements, the crucial role played by risk andresgtric information in the banking
theory, and finally the potential effect of sengcen intermediation activities, it
appeared important to investigate the link betweate of services and banks’

incentives with regard to their traditional actieg.
With the support of our theoretical review, thesffistep towards consideration of

the role of services on banks’ intermediation deos was to show empirically that

such a link was consistent with stylised facts.
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Indeed, bank interest rate margins and their detexms can be considered as
indicators that reflect banks’ behaviour modifioas and their reaction to the changing
environment. Hence, our approach was first to veuiee empirical studies relating to
how banks’ decisions are affected by the envirortrimewhich they compete.

This empirical survey then allowed us, on a secsteg to go through the various
determinants used in the literature to explain babkhaviour, in order to obtain, as a
background, a general empirical explanation of baakgins. The inclusion of services
in a general regression model, enabled us toftdsty are an additional determinant of
bank margins. For this purpose, we studied a sdivefve European countries all
belonging to the European Union, and over the pet@89-1999.

The results from our regressions, including the masion and fee variable,
showed that the provision of services reduces nierast rate margin. Therefore, in
addition to our theoretical review, our preliminagynpirical findings justified the
theoretical investigation of a link between intediagion activities and commission and

fee-based activities.

Our objective was to build a specific frameworkttieuld give us the means to
properly investigate the influence of the sale @fviees on banks’ incentives, namely
the impact of service revenue on their intermedra#ctivity.

For that purpose, we constructed a microeconomidemof the banking firm,
within a principal-agent framework, in line withettmodern theory of banking. This
model allowed us to explore pricing and risk isstedated to the sale of services with
regard to loans, i.e. to analyse banks’ incentw#b regard to their intermediation
activity. The bank was thus considered as a mutithpct firm which sells loans and
services.

In our model, adverse selection problems ariseusecthe bank cannot observe the
risk of the project undertaken by the firm untihds been screened. And as screening is
not costless, the bank has to decide if it engage®t in screening. We then supposed
that the bank has the opportunity to sell servioely if the firm’s project has been
successful.

We hypothesised that customers suffer transporbasditching costs which gives
the bank the opportunity to set its price on s&wiabove the marginal cost. It is thus
profitable for the bank to sell services.
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This general framework enabled us to highlight s#veesults, applied to two

extreme market structures : monopoly and competignding markets.

Our analysis showed that two equilibriums are gassiThe pure one implies no
screening from banks in which case only high rigljgrts are undertaken by firms. A
mixed strategy equilibrium is also discovered inickhprojects are screened with a
positive probability, implying that low risk projeccan also be undertaken by firms.

The inclusion of service provision implies a lowending rate as a result of the
desire of banks to attract new potential clientsriter to sell them fee-based products.

Then, lastly, it can be observed that banks’ ingestto screen decrease as the
lending rate decreases. In other words, the salseofices by banks reduces the
incentives of banks to screen as it becomes marféghle to grant a loan, even to fund
a risky project, as a result to cross-selling. Aasequence, the probability that banks
fund risky projects increases, and then impliesa in the credit risk borne on banks’
balance sheets.

We succeeded in highlighting on the one hand csabsidisation between loans
and services, and on the other hand an alteratibanks’ incentives to screen inducing

higher credit risk.

Having shown theoretically that the sale of sewiemplies modifications of
pricing and risk exposure, the last step of oursifevas to assess our findings
empirically.

We aimed to determine the effects of the sale ofices on the lending rate and on
credit risk given the theoretical framework devadgpreviously, using the same set of
European countries studied before and coveringéhied 1989-1999.

Firstly, we conducted for each country under stydnel estimations which aimed
to assess the effect of the sale of services oretiting rate. This empirical analysis
differed from the one carried out previously as st was derived from our theoretical
model, and we directly analysed the impact of cossions and fees on the lending
rate. Our results show that we cannot reject opothesis that some banks may adopt
as a strategy the use of loans as loss leadersder ¢to gain new borrowers, and
therefore new clients for their services. Sub-pkaoalyses allowed us to conclude that
this effect is not just a consequence of the deéatign process.
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Secondly, we also performed panel estimations derto assess the impact of
commission and fee revenue on the credit risk olkbaOur regressions intended to
capture the effect of the sale of services on tresk resulting from banks’ own
strategy. Once more, our results cannot rejecstifategy that the desire to sell services
implies higher default risk for some banks. Moreqsely, a strategy aiming at further
increasing the sale of services implies higheritrek.

Both our theoretical and empirical investigation®mpt us to consider, as an
answer to our initial interrogation, that banks sidosidise loans to cross-sell services,
and they are therefore willing to accept a higlst exposure.

Whilst the prudential regulatory framework is underision €f. New Basel Capital
Accord) this issue appears of a particular interesteed we may wonder if regulators
should take such cross-selling strategies into wticavhen aiming to control for credit

risk.

205



References

REFERENCES

Acharya, V., Hasan, |., Saunders, A., 20025hould banks be diversified ? Evidence
from individual bank loan portfoliosWorking Paper 118Bank of International
Settlements.

Adgar, Z., Agmon, T., Orgler, Y., 1975.0utput mix and jointness in production in the
banking firm.Journal of Money, Credit and Banking 7,(2B5-243.

Aglietta, M., 1997.La crise bancaire en France et dans le mopad.ettre du CEPII
155 mars.

Allen, L., 1988. The determinants of bank interest margins : A ndtarnal of
Financial and Quantitative Analysis 23(231-235.

Angbazo, L., 1997.Commercial bank interest margins, default riskerest-rate risk,
and off-balance sheet bankidgurnal of Banking and Finance 21(B55-87.

Arrow, K., 1965. Aspects of the theory of risk-bearingjo Jahnsson Saatio, Helsinki.

Baltagi, B., 2001. Econometric analysis of panel dat&econd edition, Wiley,
Chichester.

Baltensperger, E., 1980 Alternative approaches to the theory of the bagpkinm.
Journal of Monetary Economics 6(1)-37.

Baltensperger, E., Devinney, T., 1985Credit rationing theory : A survey and
synthesisJournal of Institutional and Theoretical Economictl(4) 475-502.

Barth, J., Nolle, D., Rice, T., 1997Commercial banking structure, regulation, and
performance, an international comparis@rforking Paper 97-6Comptroller of the
Currency Economics.

Barro, R., Santomero, A., 1972Household money holdings and the demand deposit
rate.Journal of Money, Credit and Banking 4,(2p7-413.

Basel Committee on Banking Supervision, 199Frinciples for the management of
interest rate risk. Bank of International Settletsen

Baxter, W., Cootner, P., Scott, K.E., 1977Retail banking in the electronic age : The

law and economics of electronic funds transfé&tlanheld, Osmun & Co.,
Montclair, N.J.

206



References

Belaisch, A., Kodres, L., Levy, J., Ubide, A., 2001Euro-area banking at the
crossroadsworking Paper 01-28nternational Monetary Fund.

Bell, F., Murphy, N., 1968.Costs in commercial banking : A quantitative ased\of
bank behaviour and its relation to bank regulatiRasearch Report 4TFederal
Reserve Bank of Boston, Boston.

Benston, G., 1965.Economies of scale and marginal costs in bankipgraiions.
National Banking Review, 507-549.

Benston, G., 1969Cost of operations and economies of scale in §avand Loans
associations. In Irwin Friend ed., Study of theifg@s and Loans industryederal
Home Loan Bank Board, Washington, 677-761.

Berger, A., Hannan, T., 1989The price-concentration relationship in bankiRgview
of Economics and Statistics 71,(291-299.

Bernanke, B., Gertler, M., 1987.Banking in general equilibrium. In: B. Warnett and

K. Singleton eds., Banking and macroeconomic duitim, new approaches to

monetary economi¢c€ambridge University Press, New York.

Besanko, D., Kanatas, G., 199%redit market equilibrium with bank monitoring and
moral hazardReview of Financial Studies 6(1P13-232.

Bester, H., 1985Screening vs rationing in credit markets with infpetr competition.
American Economic Review 75(850-855.

Bester, H., Hellwig, M., 1987 Moral hazard and equilibrium credit rationing. I'&:

Bamberg and K. Spremann eds., Agency theory, irdtion and incentives

Heilderberg: Springer-Verlag, Berlin, 135-166.

Bhargava, A., Franzini, L., Narendranathan, W., 192. Serial correlation and the
fixed effects modelReview of Economic Studies 49(B33-549.

Bhattacharya, S., Thakor, A., 1993.Contemporary banking theorylournal of
Financial Intermediation 3(1)2-50.

Bhattacharya, S., Boot, A., Thakor, A., 1998The economics of bank regulation.
Journal of Money, Credit and Banking 3Q(4%5-770.

Bikker, J., Haaf, K., 2002. Competition, concentration and their relationshipn
empirical analysis of the banking industdpurnal of Banking and Finance 26(1)
2191-2214.

Black, F., 1975.Bank funds management in an efficient markeurnal of Financial
Economics 2(4)323-329.

207



References

Bonin, H., 1997. La crise bancaire francaise et mondidkresse Universitaire de

France, Paris.

Bordes, C., Goyeau, D., Sauviat, A., 1990Taux d’intérét, marge et rentabilité
bancaires : le cas des pays de 'OCHBRevue d’Economie Politique 100(%43-
663.

Bourbonnais, R., 2000Econométrie Troisieme édition, Dunod, Paris.

Boyd, J.H., Chang, C., Smith, B.D., 1998Moral hazard under commercial and
universal bankinglournal of Money, Credit and Banking 30(326-467.

Boyd, J.H., Gertler, M., 1994.Are banks dead? Or are the report greatly exatgpta
In : Proceedings from a Conference on Bank Stracamd CompetitionFederal
Reserve Bank of Chicago, May, 105-120.

Campbell, T.S., Kracaw, W.A., 1980Information production, market signalling, and
theory of financial intermediatiodournal of Finance 35(4B863-882.
Carlton, D.W., Perloff, J.M., 1998.Economie industrielleDe Boeck Université, Paris.

Cavallo, M., Majnoni, G., 2001.Do banks provision for bad loans in good times ?
Empirical evidence and policy implication&/orking Paper 2619V orld Bank.

Chan, Y., 1983.0n the positive role of financial intermediationallocation of venture
capital in a market with imperfect informatiodournal of Finance 38(5)1543-
1568.

Chan, Y., Greenbaum, S., Thakor, A., 198a@nformation reusability, competition and
bank asset qualitylournal of Banking and Finance 10(2%3-252.

Chan, Y., Kanatas, G., 1985Asymmetric valuations and the role of collateralaan
agreements]ournal of Money, Credit and Banking 17,(8%-95.

Chan, D., Wong, K, 1993A simple model of spatial banking competitig&dconomics
Letters 42 391-397.

Chant, J., 1992.The new theory of financial intermediation. In : Rowd and M.K.

Lewis eds., Current issues in financial and morge@conomics Macmillan,

London.
Chen, Y., 1997 Equilibrium product bundlinglournal of Business 70(135-103.
Chevallier-Farat, T., 1992. Pourquoi des banques Revue d’Economie Politique
102(5) 633-685.

208



References

Chiappori, P.A., Perez-Castrillo, D., Verdier, T.,1995 Spatial competition in the
banking system : Localization, cross subsidies thredregulation of deposit rates.
European Economic Review 39(B89-918.

Commission Bancaire, 1999Rapport 1998 de la Commission Bancaire. Banque de
France, Paris.

Cordella, T., Yeyati, E., 2002.Financial opening, deposit insurance, and riskain
model of banking competitiofcuropean Economic Review 46(83y1-485.

Covitz, D., Heitfield, E., 1999.Monitoring, moral hazard, and market power : A lod
of bank lendingFinance and Economics Discussion Series B&deral Reserve
Board, Washington.

Cukierman, A., 1978.The horizontal integration of the banking firmedit rationing
and monetary policyReview of Economic Studies 45(16$5-178.

Daley, N., 2001.La banque de détail en France : De lintermédmathnix services.
Document de travailCERNA, février.

De Bandt, O, Davis, E., 2000Competition, contestability and market structune i
European banking sectors on the eve of EMbtyrnal of Banking and Finance
24(6), 1045-1066.

De Boissieu, C., De Pontbriand, G., 1993.es stratégies bancaires dans les années
1990.Revue d’Economie Financiere ,2415-436.

Degryse, H., Van Cayseele, P., 200®Relationship lending within a bank-based
system: Evidence from European small business dhiarnal of Financial
Intermediation 990-109.

De Meza, D., Webb, D., 199Zfficient credit rationingEuropean Economic Review
36(6), 1277-1290.

Demirguic-Kunt, A., Huizinga, H., 1999. Determinants of commercial bank interest
margins and profitability : some international eande. World Bank Economic
Review 13(2)379-408.

Dermine, J., 1984 Pricing policies of financial intermediarieSpringer-Verlag, Berlin.

Dermine, J., 1986 Deposit rates, credit rates and bank capitale Monti-Klein model
revisited.Journal of Banking and Finance 10(B9-114.
Dermine, J., 2003.Banking in Europe : Past, present and future. \h Gaspar, P.

Hartmann, O. Sleijpen eds., The transformationhef European financial system

European Central Bank, 31-96.

209



References

Deshons, M., Freixas, X., 19871e role de la garantie dans le contrat de prétdiasc
Finance 8(1) 7-32.
Devinney, T.M., 1986.Rationing in the theory of the banking firrBpringer-Verlag,

Berlin.

Dewatripont, M., Tirole, J., 1994. The prudential regulation of bankMIT Press,

Cambridge, Mass.

De Young, R., Roland, K., 2001Product mix and earnings volatility at commercial
banks : Evidence from a degree of total leveragelehdournal of Financial
Intermediation 1054-84.

Diestch, M., 1992.Quel modele de concurrence dans l'industrie baacaiRevue
Economique 43(2228-260.

Diestch, M., 1993.Localisation et concurrence dans la bandrevue Economique
44(4), 779-790.

Dingell, J., 2002.Letter to FRB and OCC re : “pay to play” practicés| 11. Available
from www.house.gov/commerce_democrats/press/1JBAthtm.

Dowd, K., 1992.Models of banking instability : A partial reviewf the literature.
Journal of Economics Surveys 6§(2D7-132.

Drakos, K., 2003.Assessing the success of reform in transition ioank0 years later :
An interest margins analysidournal of Policy Modeling 25(3809-317.

Drucker, S., Puri, M., 2002. Tying knots : Lending to win underwriting business
Working PaperStanford University.

Edwards, F.R., Mishkin, F.S., 1995The decline of traditional banking : Implications
for financial stability and regulatory policy. FedeReserve Bank of New York,
Economic Policy Reviewuly, 27-45.

Ehrmann, M., Gambacorta, L., Martinez-Pagés, J., Seestre, P., Worms, A., 2002
Financial systems and the role of banks in mongialigy transmission in the euro
areaNotes d’Etudes et de Recherche B8nque de France, Paris.

European Central Bank, 1999 Possible effects of EMU on the EU banking systems
the medium to long term. Banking Supervision Contesit February.

European Central Bank, 2000a.EU banks’ income structure. Banking Supervision
Committee, April.

European Central Bank, 2000b.EU banks’ margins and credit standards. Banking

Supervision Committee, December.

210



References

Fama, E., 1980Banking in the theory of financ@ournal of Monetary Economics 6(1)
39-57.

Fama, E., 1985What'’s different about banksJ®urnal of Monetary Economics 15(1)
29-39.

Fischer, S., 1983A framework for monetary and banking analy§isonomic Journal
93 (Conference papers supplemet)l6.

Flannery, M., 1983.Interest rates and bank profitability : AdditiorlidenceJournal
of Money, Credit and Banking 15(355-362.

Flannery, M., James, C., 1984The effect of interest rate changes on the common
stock returns of financial institutiondournal of Finance 39(41141-1153.

Freixas, X., Rochet, J.C., 199™Microeconomics of BankingMIT Press, Cambridge,

Mass.

Furlong, F., Keeley, M., 1989.Capital regulation and bank risk-taking : A note.
Journal of Banking and Finance 13(@83-891.

Furlong, F., Keeley, M., 1990A re-examination of mean-variance analysis of bank
capital regulationJournal of Banking and Finance 14(BP-84.

Gale, D., Hellwig, M., 1985Incentive compatible contracts : The one period|am.
Review of Economics Studies 52@)7-663.

Gazé, P., Lavigne, A., 2001Ventes par lots, vente liée et conventions de sesvi
bancaires : les enseignements de I'économie indlistrCommunication aux
Journée de I AFSHEmMai.

Geoffron, P., Saidane, D., 1999.a concurrence bancaire spatiale : enseignements e
nouvelles perspectives. In M. Catin, J.Y. Lesueurd Y. Zenou eds., Emploi,
concurrence et concentration spatialEesonomica, Paris, 193-216.

Goyeau, D., Sauviat, A., Tarazi, A., 1998&ensibilité des résultats bancaires aux taux
d’intérét : Le cas des pays du Gevue Francaise d’ Economie 13(259-200.

Goyeau, D., Sauviat, A., Tarazi, A., 1998bTaille, rentabilité et risque bancaire :
évaluation empirique et perspectives pour la réghgation prudentielleRevue
d’Economie Politique 108(3839-361.

Goyeau, D., Sauviat, A., Tarazi, A., 1999Risque et marges d'intérét optimales des
banques commerciales d'Europe centrale et orierfRdeue Economique 50(6)
1255-1274.

Greenbaum, S., 1967A study of bank costdNational Banking Review, 415-434.

211



References

Grimaud, A., Rochet, J.C., 19941 'apport du modéle de concurrence monopolistique
a I'’économie bancair&evue Economique 45(3)15-725.

Gual, J., 1999.Deregulation, integration and market structureEuropean banking.
Discussion Paper no. 2286EPR.

Guille, M., 1994. Savoir bancaire spécifique, marché du crédit etrimédiation
financiere Economie appliquée 46(49-77.

Guzman, M., 2000.The economic impact of bank structure: A reviewtltd recent
literature.Economic and Financial Review, Second Quarfaderal Reserve Bank
of Dallas.

Hancock, D., 1986.A model of the financial firm with imperfect assatd deposit
elasticities.Journal of Banking and Finance 10(B7-54.

Hannan, T., 1991.Foundations of the Structure-Conduct-Performanaeadggm in
banking.Journal of Money, Credit and Banking 23(638-84.

Hanson, J., Rocha, R., 1986.High interest rates, spreads, and the cost of
intermediation, two studietdustry and Finance series 18/orld Bank.

Hauswald, R., Marquez, R., 2003.Information technology and financial services
competition.Review of Financial Studies 16(321-948.

Hellmann, T., Murdock, K., Stiglitz, J., 2000. Liberalization, moral hazard in
banking, and prudential regulation : Are capitajuieements enough Rmerican
Economic Review 90(1}47-1609.

Ho, T., Saunders, A., 1981The determinants of bank interest margins : Theony
empirical evidencelournal of Financial and Quantitative Analysis 15(881-600.

Ho, T., Stoll, H.R., 1980.0n dealer markets under competitidournal of Finance
35(2), 259-267.

Ho, T., Stoll, H.R., 1981.Optimal dealer pricing under transactions and rretu
uncertaintyJournal of Financial Economics 9(137-73.

Hodgman, D.R., 1960. Credit risk and credit rationingQuarterly Journal of
Economics 74258-278.

Horvitz, P., 1962. Economies of scale in banking. In_: Private finahastitutions

Englewood Cliffs, Prentice Hall, New Jersey, 1-54.

Hotteling, H., 1929.Stability in competitionEconomic Journal 3941-45.

Jacolin, L., Pasquier, O., 1995.La tarification des créditsRevue d'Economie
Financiere 35119-140.

212



References

Jaeger, M., 2000Vente a perte dans le secteur bancaire et avantageirrentiel des
banques mutuelles et coopérativieevue d'Economie Financiere,395-216.

Jaffee, D., Russel, T., 1978mperfect information, uncertainty, and credit oaing.
Quarterly Journal of Economics 90(451-666.

Jaffee, D., Stiglitz, J., 1990Credit rationing. In : B. Friedman and F. Hahn geds.
Handbook of Monetary Economicsol.2 chap.16, North Holland, Amsterdam,
838-888.

Kane, E., 1981.Accelerating inflation, technological innovationdathe decreasing

effectiveness of banking regulatialaurnal of Finance 36(2355-367.

Kane, E., 1984.Technological and regulatory forces in the devielgpfusion of
financial services competitiodournal of Finance 39(3)759-772.

Kane, E., 1987.Competitive financial reregulation : An internaté perspective. In :
R. Portes and A. Swoboda eds., Threats to intemelti financial stability
Cambridge University Press, New York, 111-145.

Kane, E., 1989.The S. and L. insurance mess : how did it happeMIT? Press,

Cambridge, Mass.

Kaufman, G., ed. 1994 Banking structures in major countri€decond edition, Kluwer

Academic Publishers, Norwell, Mass.

Kaufman, G., Mote, L., Rosenblum, H., 1984Consequences of deregulation for
commercial bankslournal of Finance 39(3)789-803.

Keeley, M., 1990.Deposit insurance, risk, and market power in bajpkAkmerican
Economic Review 80(5)183-1200.

Kim, M., Kliger, D., Vale, B., 2003.Estimating switching costs: the case of banking.
Journal of Financial Intermediation 12(125-56.

Klein, B., 1974. Competitive interest payments on banks’ deposit the long run
demand for moneyAmerican Economic Review 64,(681-949.

Klein, M., 1971. A theory of the banking firmJournal of Money, Credit and Banking
3(2), 205-218.

Klein, M., Murphy, N., 1971. The pricing of bank deposits : A theoretical and
empirical analysisJournal of Financial and Quantitative Analysis §(2%7-761.

Klemperer, P., 1995. Competition when consumers have switching costdn:
overview with applications to industrial organisati macroeconomics, and

international tradeReview of Economic Studies 62(8)5-539.

213



References

Koutsoyiannis, A., 1979 Modern microeconomicsSecond edition, Mac Millan Press,

London.
Kwan, S., 1998.Risk and return of banks’ section 20 securitieiatts. Federal
Reserve Bank of San Francis&wonomic Letter 98-32ctober 23.

Lacoue-Labarthe, D., 2001 Les banques en France: Privatisation, restruabara

consolidation Economica, Paris.

Lambert, T., Le Cacheux, J., Mahuet, A., 1997L'épidémie de crises bancaires dans
les pays de TOCDERevue de I'OFCE 61Avril, 93-138.

Lavigne, A., 1994. Sélection bibliographique sur [lindustrie bancairBevue
d’Economie Financiere 27-13.

Leland, H., Pyle, D., 1977.Informational asymmetries, financial structure,dan
financial intermediationJournal of Finance 32(28371-387.

Lerner, E., 1981. The determinants of bank interest margins: theaorgl empirical
evidenceJournal of Financial and Quantitative Analysis 15(@01-602.

Levine, R., 1997.Financial development and economic growltburnal of Economic
Literature 35(2) 688-726.

Lewis, M.K., 1992. Modern banking in theory and practi¢égevue Economique 43(2
203-227.

Lewis, A., Pescetto, G., 1996EU and US banking in the 1990&cademic Press,
Hartcourt Brace & Company, London.

Lindley, J., Sealey, W., 1977Inputs, outputs and a theory of production and ebs
depository financial institutiongournal of Finance 32(4)1251-1266.

Lobez, F., 1997Bangues et marchés du crédbllection Finance, PUF, Paris.

Lubochinsky, C., 2002.Quel crédit accorder aux spreads de créePue de Stabilité
Financiére,Novembre, 85-102.
Maddala, G.S., 2001Introduction to econometric$hird edition, Wiley, Chichester.

Madura, J., Zarruck, E.R., 1989. Bank spread with uncertain deposit level and risk
aversionJournal of Financial and Quantitative Analysis 2)(143-149.

Martin, F., 1995. Concurrence bancaire, jeux séquentiels et infaomatompléte.
Revue Economique 46(301-324.

Mattei, A., 1989.Manuel de microéconomi®roz, Genéve.

Matutes, C., Padilla, A., 1994.Shared ATM networks and banking competition.
European Economic Review 38(%)113-1138.

214



References

Matutes, C., Vives, X., 2000Imperfect competition, risk taking, and regulation
banking.European Economic Review 44(1)34.

Mc Shane, R.W., Sharpe, 1.G., 1985A time series-cross section analysis of the
determinants of Australian trading bank loan-dejpipderest rate margins : 1962-
1981.Journal of Banking and Finance 9(1)15-136.

Merris, R., 1985. Explicit interest and demand deposit services gdwr. A note.
Journal of Money, Credit and Banking 17,(828-533.

Mester, L., 1992.Traditional and non-traditional banking : An infieation-theoretic
approachJournal of Banking and Finance 16(3A5-566.

Mitchell, D., 1979. Explicit and implicit demand deposit interedaurnal of Money,
Credit and Banking 11(2)182-191.

Mitchell, D., 1988. Explicit interest and demand deposit service obardpurnal of
Money, Credit and Banking 20(270-274.

Monti, M, 1972. Deposit, credit and interest rate determinatiodenralternative bank
objective functions. In : Karl Shell and Giorgio Bzego, eds.Mathematical
methods in investment and finan&orth-Holland, Amsterdam, 430-454.

Négiar, D., Carrel Billiard, D., 1995. Tarification des services bancaires : Ou se situe
la France Revue d'Economie Financiere,36-60.

Nguyen The Van, M., 1993.Inputs, outputs et fonctions de colt bancaRevue
d’Economie Financiére 27155-168.

Norton, J., Cheng, C.J., Fletcher, I., eds. 1994nternational banking regulation and

supervision: Change and transformation in the 199Bham and Trotman,
Martinus Nijhoff Publishers, Dordrecht, The Netlagdls.
Padilla, A., Pagano, M., 1997.Endogenous communication among lenders and

entrepreneurial incentiveReview of Financial Studies 10(P05-236.

Pain, D., 2003.The provisioning experience of the major UK bank& small panel
investigation Working Paper 17,/Bank of England.

Petersen, M., Rajan, R., 1995The effect of credit market competition on lending
relationshipsQuarterly Journal of Economics 110(2)07-443.

Pindyck, R., Rubinfeld, D., 1997.Econometrics models and econometric forecasts

Fourth edition, Irwin Mc Graw-Hill, Boston.
Pindyck, R., Rubinfeld, D., 2001 MicroeconomicsFifth edition, Prentice Hall, New

Jersey.

215



References

Plihon, D., 1998.Les banques : Nouveaux enjeux, nouvelles stratéGialection les

études, La Documentation Francaise, Paris.

Pratt, J., 1964.Risk aversion in the small and in the lar§eonometrica 32 (1/2)122-
136.

Prisman, E., Slovin, M., Sushka, M., 1986A general model of the banking firm under
conditions of monopoly, uncertainty, and recoudeeirnal of Monetary Economics
17(2), 293-304.

Punt, L., Rooij, M., 2001. The profit-structure relationship and mergers e t
European banking industrgtaff Report 58De Nederlandsche Bank.

Pyle, D., 1971.0n the theory of financial intermediatiodournal of Finance 26(3)
737-747.

Rochet, J.C., 1992 Concurrence imparfaite et stratégie bancdRevue Economique
43(2), 261-275.

Rochet, J.C., 1995 Tarification des services bancaires : Le pointvde théorique.
Revue d’Economie Financiere ,3583-44.

Rogers, K., Sinkey, J., 1999.An analysis of non-traditional activities at U.S.
commercial bankReview of Financial Economics 85-39.

Ross, S.A., 1981Some stronger measures of risk aversion in thdl smd the large
with applicationsEconometrica 49(3)621-638.

Rothschild, M., Stiglitz, J.E., 1970.Increasing risk : I. A definitionJournal of
Economic Theory,2%66-84.

Rothschild, M., Stiglitz, J.E., 1970.Increasing risk : Il. Its economic consequences.
Journal of Economic Theory, 225-243.

Saidane, D., 1997 Concurrence spatiale, différentiation verticale cetnportement
bancaireEconomie Appliquée 50(2)35-160.

Salop, S., 1979.Monopolistic competition with outside good&ell Journal of
Economics 10(1)141-156.

Santomero, A., 1984.Modelling the banking firm.Journal of Money, Credit and
Banking 16(4,)576-602.

Santos, J., 2000Bank capital regulation in contemporary bankingotty : A review of
the literatureWorking Paper 90Bank of International Settlements.

Sarr, A., 2000.Financial liberalization, bank market structuned dinancial deepening:
An interest margin analysig/orking Paper 00-38nternational Monetary Fund.

216



References

Saunders, A., Schumacher, L., 2000Che determinants of bank interest margins : An
international studyJournal of International Money and Finance 19(8)3-832.
Saunders, A., Walter, 1., 1994Universal banking in the United States: What couéd

gain? What could we los&xford University Press, New York.

Saving, T., 1979Money supply theory with competitively determirggposit rates and
activity chargesJournal of Money, Banking and Finance 11@2-31.

Scannavino, A., 1992Actualités de la théorie de I'intermédiation ficére. In: E.
Girardin ed. Finance internationale: L’état actuel de la théqrieconomica, Paris.

Schmalensee, R., 19762 model of promotional competition in oligopolReview of
Economic Studies 43(3393-507.

Scialom, L., 1999 Economie bancaireCollection Repéres, La Découverte, Paris.

Sealey, C.W. Jr., 1980Deposit rate-setting, risk aversion, and the th@brdepository
financial intermediarieslournal of Finance 35(5)1139-1154.

Sevestre, P., 200Econométrie des données de pabeinod, Paris.

Shaffer, S., 1984 Cross-subsidisation in checking accoudtsurnal of Money, Credit
and Banking 16(1)100-109.
Shaffer, S., 1999Adverse selection, market structure, and competpiricing in bank

lending. In :_Proceedings of the "8#nnual Conference on Bank Structure and

Competition Federal Reserve Bank of Chicago, 363-375.
Sharpe, S., 1990Asymmetric information, bank lending, and implicibntracts : A
stylized model of customer relationshigsurnal of Finance 45(4)1069-1087.
Sharpe, W., 1963A simplified model for portfolio analysiddanagement Science 9(1)
Silber, W., 1983.The process of financial innovatioAmerican Economic Review
73(2), 89-95.

Slovin, M., Sushka, M., 1983A model of commercial loan ratdournal of Finance
38(5), 1583-1596.

Startz, R., 1979.Implicit interest on demand deposid®urnal of Monetary Economics
5(4), 515-534.

Startz, R., 1983. Competition and interest rate ceilings in comnarddanking.
Quarterly Journal of Economics 98(255-265.

Stigler, G., 1968.Price and non-price competitiadournal of Political Economy 76(1)
149-154.

217



References

Stiglitz, J., Weiss, A., 1981Credit rationing in markets with imperfect inforruat.
American Economic Review 71(3p3-410.

Stiglitz, J., Weiss, A., 1983Incentives effects of terminations : Applicatioms the
credit and labor market&merican Economic Review 73(9)12-927.

Stiroh, K., 2002a. Diversification in banking : Is non-interest incenthe answer ?
Journal of Money, Credit and Bankinigprthcoming.

Stiroh, 2002b. Do community banks benefit from diversificationVforking Paper
Federal Reserve Bank of New York.

Stoll, H.R., 1978a.The supply of dealer services in securities mark#&turnal of
Finance 33(4)1133-1151.

Stoll, H.R., 1978b.The pricing of security dealer services : An enagir study of
Nasdaq stocklournal of Finance 33(4)1153-1172.

Swank, J., 1996.Theories of the banking firm : A review of theeliiture.Bulletin of
Economic Research 48(3)73-207.

Tarkka, J., 1995. Approaches to deposit pricing : A study in theedetination of
deposit interest and bank service chargesik of Finland Studies E:Pelsinki.

Tirole, J., 1985.Concurrence imparfait&conomica, Paris.

Tirole, J., 1993.Théorie de I'organisation industriellEconomica, Paris.

Ullmo, Y., 1988. Intermédiation, intermédiaires financiers et marclirRevue
d’Economie Politique 98(5639-654.

Ulimo, Y., 1995.Des taux anormalement bag@vue d’Economie Financiéere ,3559-
171.

Van Damme, E., 1994Banking: A survey of recent microeconomic theddxford
Review of Economic Policy 10(44-33.

Verbeek, M., 2000.A guide to modern econometriddiley, Chichester.

Walsh, C., 1983.Taxation of interest income, deregulation, andkheking industry.
Journal of Finance 38(5)1529-1542.

Weill, L., 1998. Concurrence et efficience dans la banque : Maatéis théorique et
vérification empiriqueRevue d’Economie Francaise 13(2P1-127.

Wette, C., 1983.Collateral in credit rationing in markets with inrfeet information.
American Economic Review 73(3%2-445.

Whiteshell, W., 1989.The demand for currency versus debitable accodatgnal of
Money, Credit, and Banking 21(246-251.

218



References

Whiteshell, W., 1992.Deposit banks and the market for payment metbarnal of
Money, Credit and Banking 24(4)83-498.

Williamson, S., 1986.Costly monitoring, financial intermediation, andudibrium
credit rationingJournal of Monetary Economics 18(259-179.

Williamson, S., 1987.Recent developments in modelling financial intedragon.
Federal Reserve Bank of Minneapo{@jarterly Review 11(3)19-29.

Wong, K.P., 1997.0n the determinants of bank interest margins umdedit and
interest rate riskslournal of Banking and Finance 21(251-271.

Yosha, O., 1995Privatising multi-product bank&conomic Journal 105(433)1435-
1453.

Zarruck, E.R., 1989. Bank margin with uncertain deposit level and reskersion.
Journal of Banking and Finance 13(6§97-810.

219



Table of contents

TABLE OF CONTENTS

General INTrOAUCTION ....oe e et e et e e e e e e aeaens 1..

Chapter 1. Loan pricing and margin setting in single and muli-

product bank firms : A review of the literature...............ccccevveeeeee, 16
0 I [V 0 To [0 [od 1 0] o SRRSO 17
1.2. Return and price setting with perfect informaton................cccceviiiiiiiinnnnns 19

1.2.1. Bank interest margins in the Monti-Klein eggch ..., 19
1.2.1.1. A presentation of the Monti-Klein modela........ccccceeeeeeennnnn. 20
1.2.1.2. Separability theorem .............oo e 23
1.2.1.3. An oligopolistic structure of the bankimgrket ........................ 24
1.2.1.4. The explicit introduction of risk in a Meilein model............ 25

1.2.2. Risk aversion and bank interest margins...........cccoeeevvviieeeiiiiieeieennnnns 29
1.2.2.1. Default risk, interest rate risk, and tagan......................c....... 29
1.2.2.2. Risk aversion and optimal bank margins. c.........cccccceeeeeeenn.. 32
1.2.2.3. The impact of determinants on bank margins..................... 33

1.2.3. Bank interest margins in the dealership@gg...............coevvvciieennnnn. 36
1.2.3.1. Risk aversion and liquidity uncertainty.............cccccevvvvvvvnnnnnnn. 37
1.2.3.2. The optimal bank margin............cccccceeeeeeeeeeiieeieeeeiiieenn 40

220



Table of contents

1.3. Asymmetric information in the loan market : banks’ incentives and price

K] 111 o PP SRPTPPPUPPPRRPPR 44
1.3.1. Asymmetric information, risk and lendingerat............cccooevveeeiiiininnne. 46
1.3.1.1. Asymmetric information and adverse sebecti........................ 46

1.3.1.2. Asymmetric information and moral hazard........................... 48

1.3.1.3. Synthesis on the effect of asymmetricrimétion ..................... 50

1.3.2. Asymmetric information and risk management.............cccceeeeeeeeennn. 52
1.3.2.1. Lending rate and Signalling........occcceeeeeeeeiiiiiiiiiiiiiiiceee e 52
1.3.2.2. Lending rate and collateral as a sorteMa@d...............cccccennnn. 53

1.4. The bank as a multi-product firm : cross-subslisation in the banking

market

1.4.1. Loans and deposits
1.4.2. Payment Services and AEPOSILS ...... s seeeeeeeeeeeeeeeeeeeeenneinnnnnnns

1.4.3. Banking services and 1ending rate....oeeeceeeeeeeiiiiieiieeeeeeeeeeeeeeeeiiininnnns 66

1.5. Conclusion

Chapter 2. Commission and fee income and bank interest margs: A

preliminary empirical investigation for the E.U. ........cccccccooviiiiiininnnnnnn. 74

2.1. Introduction

2.2. Relevant empirical literature

221



Table of contents

2.3. Commission and fee income as a determinant d®lank margins : A

EUrOPEaAN STUAY. ....uviiiiiiiiiiee e e e e e e e e ettt e s e e s e e e e e e e e e e eeeeessssnnnnneeennnnes 88
2.3. 1. TRE UALA ....eeeieeeeieeie et 88
2.3.2. The evolution of bank margins and servieemee................cccccvvvvveeens 89
2.3.3. Definition of variables..............coeeiiiiiii e 91
2.3.4. Methodology and the equation estimated.............cccccceeeiviieeeeeeeennn.. 95
2.3.5. EStIMation reSultS ... 97

2.4, CONCIUSION ..ottt 103

Appendix A. Summary StatiStiCS ..........oeevuuuieiiiieie e 105

Appendix B. Number of 0bServations .........ccceceeiiiiiiiiiiie e Q71

Appendix C. Net interest margins and commissionfaedevenue .................. 108

Appendix D. Tests for poolability ............cceeerrriiiiiiicc e 113

Appendix E. Specification : Hausman test ....ccccaeuveeiiiiiiniieeeeeeeeieeeeeiiiiiiines 15

Appendix F. Diagnostic test against heteroskedfstiC................ccceeevvvevvvnnnnns 116

Appendix G. Diagnostic test against correlation...........ccooovvevieeeiiiiiiiiicinnenn. 117

Appendix H. Time effect coefficients ...........coovvvviiiiiiiiiiiiii e 118

Chapter 3. Service provision, loan pricing and bank risk : Atheoretical

MOAEI .. —— 119

I 0 I [ 01 o o 18 ox 1 o] o PP URRR PP 120
3.2. Adverse selection and multi-product bank................ccovvieiiiiiiiinnne, 124

B.2.0. AQENES. ..o 124

Tt 0t R 0 USRI 124

3.2.1.2. BANK ..coeeiiiiiiiiiieee et 125

222



Table of contents

3.2.2. AJVEISE SEIECTHION .....uuviiiiiieieees s e e e e e e e e e e e e e e e 126
3.2.2.1. Origin of the conflict of INterest ...........oeviiiiiiiiieeeeeee 127
3.2.2.2. The bank’s iNCENLIVES .............. e e e 127
3.2.3. SalE Of SEIVICES ....cciiiieiiiie ettt 129
3.3. Partial equilibrium : Service fees and incenties to screen....................... 132
3.3.1. The bank and firm’s ProfitS...........eeeeeeeeeeeeeeiiiiiiiiinieeeeeeeeeeeeeeee, 32
3.3.2. Screening and project risk at equUiliDMUMe..eeevvveviiiiiiiee, 135
3.3.2.1. Pure equilibrium with N0 SCreening . cocceee.oooooeeeiiiiiiieiiiiiines 136
3.3.2.2. Mixed strategy equilibrium ... 137
3.3.3. Consequences of the introduction of servidest results.................. 140
3.4. Equilibrium Analysis : Interest rate SettingsS..........cceeeeeevrevvveeiiiiiiiieeeenn 143
3.4.1. Monopoly lending Market ..............eceeeeerueiriiiiiiiieeee e eeee e, 143
3.4.1.1. The case of the pure strategy equilibrium........................... 144
3.4.1.2. The case of the mixed strategy equilibrium........................ 145
3.4.2. Competitive lending market ............cooeeviiiiiiiiiiiii s 147
3.4.2.1. The case of the pure strategy equilibrium........................... 147
3.4.2.2. The case of the mixed strategy equilibrium........................ 148
3.4.3. Effects of commission and fee reVeNUe.uuucae.vvvveeveviiiiieeeeeiiiie 149
3.5, CONCIUSION ..ottt 152

223



Table of contents

APPENIX A. GAME TrEE ..o eeeeeeas 154
Appendix B. Justification assumption 4. .......cccooeiieieeiiiiiieeee 155
Appendix C. Proof proposition 3. ...........ooemeeeeeeeeeeieeeiiieiiiiian e e e 156
Appendix D. Proof proposition 4. ............ceemmeeeieeeeeeeeeeeeeeieeesiiiinnsee e e e 157
Appendix E. Proof proposition 5. ..........oooieeeeeeeeeeeeeeeeeeii e 158

Chapter 4. Non-interest income, lending rate and credit risk: An

empirical analysis for the E.U. ..., 160
V2000 I [ 01 (o T 1§ o 1o PP UUUPRTURPRTRRR 161
4.2. Commission and fee income and lending rate...c........ccoeeeeeeeiievieiiiinnnnnns 163

o N I 1= 2o = L= L ORI 163
4.2.2. Definition of variables.............c.oiiiiiiiiiiii e 164
4.2.3. EStIMAtiON rESUILS ......veeiiiieii e 166
4.3. Commission and fee income and risK....... i, 172
4.3.1. Definition of variables............ci e 172
4.3.2. EStIMation reSUIS .......coooeiiiiiiee e 176
4.4, CONCIUSION Lottt e e e e e e eeeb e 183
Appendix A. DescCriptive StatiSHICS .........cocccccreeeeeeeiiiiiiere e e e e e e e e e e eeeeaaeeees 185
Appendix B. Capital and risk-free rate derivatie¢she lending rate ................ 186
Appendix C. Tests for poolability...........cccccviiiiiiiiiiiiiiiie e 189
Appendix D. Specification : HAuSMaN teSt ... . . eeeeereiiiiiiiiieeeeeeeeeeeeeeeeeeiieens a9
Appendix E.1. Diagnostic test against heteroskémBst...........cccoeeevveeeeeennnn.. 191
Appendix E.2. Diagnostic test against correlation................ccccvvvviiiiiiccinnnnnn. 191

224



Table of contents

Appendix F. Lending rate analysis : Sub-period y8ial1997-1999 ................. 192
Appendix G. Descriptive StatiStiCS ..........ccceeevviiieiiiiiiiiiiee e e e e eeeeieeees 194

Appendix H. Correlation coefficients between GDBwgih rate and yearly mean of
the ratio of loan loss provisions to gross 10ans.............ccoevvvvvvvevviiiiinceneenn. 196

Appendix I. Correlation coefficients between GDBwith rate and yearly mean of

the ratio of non performing loans to gross 10ans.............oovvvviiiiiiiiiieeeeeeeee, 719
Appendix J. Tests for poolability.............ciiiiiiiiiii s 198
Appendix K. Specification : Hausman test ....evvvvviiiiiiiiiieiieeeeeeeeeeeeeeeiinns a9
Appendix L.1. Diagnostic test against heterosked@gt...............cccoceeeeeeeiieeee. 200
Appendix L.2. Diagnostic test against correlation...............cccoevvvvvviiiicccinnnnnn. 200
General CONCIUSION ........uuuuuiiuiiie s e e e e e e e e e e e eeeeeeeeeeeenananas 201
REfEIENCES ..o 206

225



