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ABSTRACT

Commercial banks are no longer only lending instthe but they are becoming complex
organisations involved more and more in the proviof a set of related services, such as trusts,
annuities, mutual funds, mortgage banking, inswedimokerage and transaction services. Recently
several studies both in the United States and FEutogve found that non interest income is
becoming an increasing share of banks’ earningshitnpaper we model and empirically test the
impact of banks’ shift towards financial servicas their screening activity and on the quality of
banks’ loans in the presence/absence of informatyoergies. In a setting where the probability of
selling a service to a positively evaluated loapligant is higher than the probability of selling a
service to a rejected potential borrower, we shibat the impact of cross-selling on the optimal
screening effort depends on banks’ ability to ekpioformation synergies between the cross-
selling and the lending activities. We also test finediction of our model on a sample of banks
from six European countries over the period 2000620We distinguish between potentially
“synergic” banks (on the basis of their size, thgpology (being cooperative) and the amount of
employees per deposits) and other banks. We fiatl ttonsistently with our predictions, for
“synergic” banks the higher is the banks’ sharecommission income (a proxy for banks’
diversification into non interest income, and imtgaular, services’ income) the higher is the gyali

of banks’ loans while the opposite occurs for “rsgnergic” banks.
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1. Introduction

The propensity of banks to supply services othantdeposits and loans, such as foreign
services, trusts, annuities, mutual funds, inswedrokerage and transaction services, increasad in
relevant way during the Nineties first in the Udit8tates and then in Eurdpé bank may obtain
significant economies in marketing and advertisg offering a set of related services to its
borrowers. Some customers may be “trapped” by #mk Ibecause of the substantial implicit costs a
given customer might face in switching to anothevper and this offers substantial opportunities
for companies to cross-sell other products andicesvto their existing customer b&s&he
relationship with a borrower may therefore havenarketing value” for the bank.

In the economic literature we find studies takimgoi account the multiproduct nature of
financial institutions and investigating the exmte of product-specific economies of scale and
scope between deposits and loans (Mester, 1987teMdsakamura and Renault, 2007; Boot,
2003). Other theoretical models explain why it nhayoptimal to offer tied sales contracts by which
banks propose bundles of credit and deposit servinstead of selling loans and deposits separately
(Chiappori, Perez-Castrillo and Verdier, 1995; Kagh Rajan and Stein, 2002). This literature
focuses on bundling as a strategic device aimeedtaining existing customers or at acquiring new
customers. Some studies look at the benefit of commip underwriting services and lending due to
informational economies of scope that can leadctiréo a potential cross-selling benefit if a firm
needs debt and equity and the cost of monitoringuilding a relation is lower when lending and
underwriting are provided by the same financiatiftngon at the same point in time (Kanatas and
Qi, 1998, 2003; Drucker and Puri, 2005; Laux andAN2009). Le Petit, Nys and Tarazi (2008)
test the hypothesis that banks have used traditiending activities as a loss leader and find that
the price banks charge for loans is a decreasimgfifn of non interest income.

Most of the literature on the transformation of kemas looked at complementarities between
different kinds of services, but this is not thdyorelevant aspect of banks’ diversification: the
banks’ shift toward selling services other thannkand deposits may also have important
consequences on banks’ screening incentives.

We want to deepen the analysis of the relationbbigveen the multiproduct nature of the bank
and the more traditional screening activity. Cobtgliciani and Sabato (2009) developed a model
on the effect of cross-selling on the optimal bardcreening effort (and therefore on the quality of
the project pool financed). That model refers tossrselling rather than bundling since the

! According to Allen and Santomero (2001) in the i interest income increased from about 20% ok eamnings
at the beginning of the Nineties to more than 5@%ea end of the decade. In Europe non interesmaes increased
from 33% of total revenues in 1997 to more than 402003 (ECB, 2004).

2 See Li, Sun and Wilcox (2005).



emphasis is on the marketing value of the custaelationship: once a loan applicant gets a loan
he becomes a “warm” customer (i.e. it becomes edsiesell to that customer other services
different from loans). In this context the relastip with a borrower has a “marketing value” for
the bank. The bank must consider the cost of iegdban applicants when choosing the optimal
level of the screening effort, that decreases whemumber of services sold to the borrower by the
bank increases. The model prediction is consiswth the empirical evidence. In fact the
econometric analysis, using banks’ balance sheaatfdaa sample of six European countries over
the period 2001-2006, found that the higher iskthieks’ share of commission income (a proxy for
banks’ diversification into non interest incomegdan particular, services’ income) the lower is the
quality of banks’ loans. This result causes sonmeem since it implies that the more the banking
system evolves towards non traditional activitibg less is the information-based credit, with a
negative influence on the quality of the pool oféstment projects financed. We can therefore ask
whether there are some ways in which banks cancesthe negative impact of cross-selling on
risk, without inverting the trend towards an in@ieg share of non interest income.

The trade-off between screening and cross-sellatigites crucially depends on the efficiency
of banks to exploit interactions between them. €degeliciani and Sabato (2012) developed a
theoretical model demonstrating that in the present information synergies the trade-off
disappears: if banks are able to create informagirergies between screening and cross-selling
activities, cross-selling is less likely to redute role of banks as producers of “information-
intensive” loans. The existence of a sort of “imfation reusability”, like in the model of Millon
and Thakor (1985), where the bank by gatheringrimétion about one project gets indirectly
information about similar projects, may give rigerelevant information synergies between the
provision of loans and that of other services. @@ one hand, information about the services
bought by a customer, such as insurance or payseevices, may lower banks’ screening costs. On
the other hand, information collected about a pderborrower may be used to increase the
probability of selling to her services other thaars. This interdependence between screening costs
and cross-selling activities may be very imporiardrder to increase the bank’s efficiency.

The capability of a bank to exploit information sygies depends on its information system:
product customization requires banks to operatipraalpport the whole process from the client
information gathering to the identification of prads and services consistent with their needs.
When this process is seen in terms of customizatlata cannot be used as a mere instrument for
managing relationships between the client and thgplger (De Laurentis, 2005). Information
synergies are more likely to be better exploitedaldyank adopting a relationship-lending strategy

than by a bank adopting a transaction-lendingeggsatand in general by banks relying more on soft



than on hard information. In a large bank procesdellecting and treating information, needed
for credit decision, are separated, so the infaonatust be easily transmissible to superior
hierarchical levels. Hard information is associat®dh centralized organizations because it
facilitates its transmission to superior hierarahievels where funds’ allocation decision is made.
Large banks tend therefore to use almost exclusibalrd information. On the opposite soft
information is associated with decentralized orgatons because they provide the agent more
power and authority. Small, less hierarchical ardetitralized organizations are more suitable to
use soft information (Berger and Udell, 2002; Bergieal., 2007). The larger is the bank the less i
likely that it adopts a ship-banking strategy ahd tmore difficult may be the exploitation of
information synergies.

While the method used to collect hard informatisnmpersonal, collecting soft information is
personal. Hard information allows to separate ttoegsses of collecting and using the information,
So it is easy to delegate collection, productiod tteatment functions and its treatment technology
is easily automated. Soft information, on the ojgeoss tightly linked to the environment and
context where it was produced. In general, we msgume that the larger is the number of
employees per unit of deposits the more it is Jikbht a bank supplies a personalised servicegto th
borrower and that it is able to exploit informatisynergies (DeYoung and Rice, 2004). Finally,
cooperative banks tend to adopt a business modghasizing personalized services and
relationships based on soft information. In condaswe may identify as potentially “synergic
banks” those that are not large, that are chatiaetéby a large number of employees per deposits
or that are cooperative.

Our empirical analysis is devoted to test on a $ampEuropean banks over the period 2001-
2006 the hypothesis that the impact of cross-gelin screening (and, therefore, on the quality of
the financed project pool) depends on the capghifitbanks to exploit information synergies. To
this end we distinguish between “synergic” and “reymergic’ banks and we test whether the
relationship between the share of revenues conmmomg tommission and fee income (a proxy for
the importance of services in banks’ balance sheets the quality of banks’ loans (the ratio of
impaired loans to total loans) differs among the typologies of banks. In particular we expect
that a higher share of commission and fee inconlieleed to a lower quality of banks’ loans for
“non synergic” banks while this will not necessankccur in the case of “synergic” banks.

The paper is organized as follows. Section 2 reptiré main empirical literature about the
impact of non interest income on banks’ risk. Sett8 derives the theoretical predictions of the

impact of cross-selling on screening with and withanformation synergies following Cosci,



Meliciani and Sabato (2012). In Section 4 we camy an empirical analysis aimed at testing the

theoretical predictions. The final Section drawes thain conclusions of the paper.

2. The impact of non-interest income on banks’ riskthe empirical evidence

Banks are experiencing a change in the composificdheir income, with an increasing share of
income deriving from non traditional activities. B and Rosen (1995) describe the traditional
activity of a bank as the financing of loans witdpdsits. Non traditional activities include all eth
fee-generating activities of a bank, such as unding activities, cash management, custodial
services, the brokerage or underwriting of denxgafctivities: a common feature of non traditional
activities is that they produce fee income rathemntinterest income. According to Roger and
Sinkey (1999) some traditional activity, such aels of credit and lines of credit, generate non
interest income, so all fee-generating activitiesuld not be classified as non traditional.
Nevertheless, empirically, the shift toward norditianal banking is proxied by an increase in the
share of banks’ non interest income. Several epgligtudies have investigated the consequences
of banks’ diversification on risk, using differemethodologies. Here we consider only studies
focussing on income diversification and distingunghbetween interest and non interest income.

According to the portfolio theory, diversificatidenefits could arise from undertaking different
uncorrelated activities: whenever interest and mbarest income are uncorrelated (or negatively
correlated) banks with a high share of non inteéresime are less exposed to income variability, as
periods characterised by negative shocks to irtemesme could be compensated by stable or
increasing non interest income. Another diversiiarabenefit derives from the greater stability of
fee-based earnings with respect to loan-based remnibecause they are less sensitive to
movements in interest rates and to economic dowstuHowever the empirical evidence has
shown positive correlation between non interest iatetest income and more variability (at least
for some components) of non interest income théerest income (DeYoung and Roland, 2001;
Stiroh, 2004).

Most studies directly investigating the impact ajrhshares of non interest income on banks’
profitability and risk using different samples ahifferent methodologies have found little evidence
of diversification gains. DeYoung and Roland (20643l on a sample of U.S. commercial banks
that revenue volatility increases with the shareewbnues generated by both fee-based and trading
activities. DeYoung and Rice (2004) find that magjiincreases in non interest income are

associated with poorer risk-return tradeoffs orrage for US banks.

% For a survey on the effects of diversificationt@mks’ performance see Stiroh (2007).



Also Stiroh (2004) finds that trading activitiesdafees show a positive impact on net income
growth variability (measured by the standard demmabf net income growth). Stiroh and Rumble
(2006) distinguish between two effects of non ieserincome on risk-adjusted performance: the
direct effect of an increase in non interest incaand an indirect effect through the increase in
diversification. They find that diversification has positive impact on several variables of risk-
adjusted performance while the share of non inteneeme has a negative impact. Distinguishing
between the various components of non interestmecdiduciary income shows a positive and
highly significant impact on risk-adjusted perfomoa variables, while the trading income
coefficient is not statistically significahtAlso Lepetit et al. (2007), focussing on banksielished
in 14 European countries, find that banks whichilakthigh degrees of diversification display
higher risk and insolvency measures. When focussmghe different sources of non traditional
income their results also show that greater reéamt fee-based activities is associated with higher
default risk whereas higher dependence on tradstigitees does not necessarily imply higher risk
levels.

DeYoung and Roland (2001) argue that non interegime may increase the volatility of total
income for three reasons. First, loans are oftéatioeship based, so the borrower face high
switching costs, while fee-based activity are &#cond, the main input to produce loans is deposit
which involves a variable cost while in order tmgwuce fee-generating activities the bank face
mainly quasi-fixed costs, like labour. Third, mdse-generating activities require little or no
regulatory capital, so they involve a greater fiiahleverage.

Finally Cosci et al. (2009) provide a different &qmtion for the negative impact of commission
income on banks’ risk, i.e. the fact that banks'ssrselling activity can reduce screening incestive
when the probability of selling services to postw evaluated borrowers is higher than the
probability of selling services to non borrowersitg banks’ balance sheet data for a sample of six
European countries over the period 2001-2006, fivel that the higher is the banks’ share of
commission income the lower is the quality of bankans (the ratio of impaired loans to total
loans), while the same result is not found foritrygdncome.

In this paper we test whether the impact of comimisgncome on the quality of banks’ loans
differs between synergic and non synergic bankst ISection explains why we expect different

results for the two typologies of banks.

* Goddard, McKillop and Wilson (2008) decomposeithpact of diversification on US credit unions perfance into
a direct exposure effect (given by that differebe¢ween interest and non interest bearing act®itad an indirect
exposure effect (given by the institution degreeligérsification). They find a positive effect oenformance for large
credit unions and a negative effect for the smaltess.
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3. The theoretical model

Cosci, Meliciani and Sabato (2009) show that, duapoly model of the banking sector with no
information synergies between screening and crelisig activities, cross-selling reduces banks’
screening incentives. This result derives from fdet that the relationship with a borrower has a
“marketing value” for the bank so that the bank tamsider the cost of rejecting loan applicants
when choosing the optimal level of screening effAfso they find empirical evidence of the trade-
off between screening and cross-selling: banksadharised by a higher proportion of non interest
income (a proxy for the bank’s cross-selling atyivare also characterised by a larger proportion
of impaired loans (a proxy of the quality of theanced projects pool).

However the trade-off between screening and creliisxg activities crucially depends on the
efficiency of banks to exploit interactions betwebem. The existence of a sort of “information
reusability”, like in the model of Millon and Thakq1985), where the bank by gathering
information about one project gets indirectly imf@tion about similar projects, may give rise to
relevant information synergies between the prowmigibloans and that of other services. On the one
hand, information about the services bought bysdatuer, such as insurance or payment services,
may lower banks’ screening costs; on the other hamfdrmation collected about a potential
borrower may be used to increase the probabilitgetiing to her services other than loans. This
interdependence between screening costs and althisgrsictivities may be very important in order
to increase the bank’s efficiency.

Cosci, Meliciani and Sabato (2012) present a madidre, if banks are synergic, i.e. banks are
able to create and exploit information synergiesvben screening and cross-selling activities,
cross-selling is less likely to reduce the roldahks as producers of “information-intensive” laoans
In what follows we summarise the set-up of the note equilibrium results and the impact of
cross-selling on banks’ screening incentives, aedcé on the quality of banks’ loans, for non
synergic and synergic banks. For a detailed deonatf the theoretical results, see Cosci, Melician
and Sabato (2012).

3.1 The set-up of the model

Cosci, Meliciani and Sabato (2012) model is a Salpatial competition model (Salop, 1979)
where a continuum of firms is located uniformly ffwdensity 1) around a unit circle andanks
are located symmetrically around the unit circldl @&gents are risk-neutral. Each firm has to

finance an investment project with one unit of lalale funds. Since firms have no private funds,



they borrow from a bank. Each firm, when granteldam, incurs a transportation cogt>0 for
unit of length.
Firms’ projects generate a random retyiz) which is characterised by a random binary vaeabl

y(2) 0{0,Z}. Projects (firms) can be either good or bad. Ttabability of success of good firms

p, (i.e. the probability that the good project yielth®e positive returrg) is larger than the

probability of success of bad firmg, (i.e. the probability that the bad project yiettie positive
returnz). Firms are informed about their types but barrksuminformed, and the returntannot be
observed on the basis of ex-ante screenMte assume that the returis large enough so that both
good and bad firms will always apply for loanska prevailing interest rate.

The proportion of good projects (viable projectsvidich the expected returp, z is larger than
the risk-free interest ratg ) in the population i900 [01hnd is common knowledge. Bad projects
are not viable p,z<r,) and they are observationally indistinguishabtenrfrgood ones without

some screening activity.
Since firms are protected by limited liability, dend for credit occurs if firms’ net expected

outcome from borrowing and investing is hon-negatwd each bank’s demand for loans is given

by:

L. :E—E(ri -1p) (1)
n .y

where p =6, + (1-0)p, is the average probability of success, apdnd r,denote the interest
rates offered, respectively, by bafiland by bank's neighbour competitors (banksl andi-1).
Banks sell loans and a given numiSesf other services different from loans. They haceess

to competitive capital markets, where they issuedsaat the risk-free interest rate. Each bank

has a fixed cost of installatidq, which is assumed to include the fixed cost ofdping services
other than loarfs

Each bank may get some information on which of ghgects is expected to fail by using a
creditworthiness test that we model as in Devinfi®86) and Gehrig (1998). The bank observes
noisy signals of the firms’ quality, good or baddahe signal characteristics correspond to thé poo

> This assumption prevents banks from offering limaerest rates that induce borrowers self-selection

® Banks cannot determine the location of the loapliegnts and therefore no location-based pricerilisnation is

feasible.

" Each bank pays fixed and variable costs for eathice other than loan. We assume that the variabi is

negligible so that we can consider only the fixedtcSince in the model services are exogenousanwdmagine that
the bank chooses ex-ante the number of serviceslltand incurs the fixed costs of organising thvise activity. The
aim of the paper is to assess if banks havingfardifit number of services to sell have differen¢sning incentives.
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characteristics. The test imperfectly assigns fitm®ne of the two risk classes (good and bad).
Only firms that pass the test get the loan.

Through the screening activity, some synergies egist in the production of services and
information. In fact banks, by selling servicesgaice some information on the characteristics of
the borrower that they can use to improve the iefiicy of the screening activity and/or the
information they collect through the screening\attican impact the probability of selling services
other than loans. The interdependence betweenrsageand cross-selling activities may be very
important in order to increase banks’ efficiency.

Denoting by e the effort of the bank in the screening activityye define
a(e) = prob(s=G |type = good) as the probability of correctly observing a googhal where
s[{ B, G} denotes the signall,— a(e) = prob(s = B |type = good &s the probability of erroneously
observing a bad signal (type | errorfi(e) = prob(s=G |type=bad gs the probability of
erroneously observing a good signal (type 1l efrand1- £(e) = prob(s = B |type=bad ) as the
probability of correctly observing a bad signal. \A&sume that banks accept borrowers when they
observe a good signal and reject borrowers whey dbserve a bad signal. The higher is the per
applicant efforte(][0, 1] in the screening activity, the higher is tiality of the bank to recognise
good projects witha'(e)= 04'(e)<0, a*'(e) <0, 3"(e) 2 0.

Screening is costly and we assume that the scigensiC(e, S is strictly convex with marginal
cost of screenin@,(e,S) > 0C.(eS)>0,C(0,9 =0, andlemce(e, S) =,

Furthermore we assume that, since the bank, byngelervices, acquires some information on
the firm’s type, and if the bank is able to usesthmformation to improve the efficiency of the
screening activity (i.e. if the bank is a synergank), it is less costly to produce information whe

services are also produced, so t@ai{e,S) < , ald that the larger is the range of servigssld by
the bank the lower is the marginal cost of prodgdnformation, so thaC(e,S) < 0

Banks sell services other than loans only to boerswiFirms that are not financed by banks, i.e.
firms borrowing from the capital market, buy seegdrom other suppliers. Since there are many
specialised institutions selling services, we asstimt the bank is price-taker in the service ntarke

and we denote byg the price of the service. We assume that the ibtyato sell a service to a
customer, pg, is positive, while the probability of selling @rsice to a non-customer is zero.

Furthermore the screening activity can providelihek with some information that can be used in

order to increase the probability of selling a s@r\vto the borrower. In particular we assume that

8 This last assumption implies that 1 will never be optimal for the bank.



ps = ps(e) with p's(e) >0 and p's(e) < Q Since we are interested in studying the inteoacti
between screening and cross-selling, we assuméhihaixpected revenue from serviogg(e)vsS
is small enough that banks will never be willingiteance bad projectsp,z+ pg(e)vsS<r, .

The timing of the model is as follows. In the fistage banks simultaneously set the equilibrium
screening efforte and the equilibrium interest rate so as to maximise expected profits; in the

second stage each firm applies at exactly one hartkie third stage banks screen loan applicants
and extend credit at the announced rate to polsitexealuated borrowers. In this stage services are

bought, and paftj with probability ps €)by positively evaluated loan applicants. Finaliyns run

their projects, returns are realised, and, in cseiccess, the loan is paid off, otherwise thea lisa
defaulted and the bank will receive nothing.

3.2 The optimal screening and interest rate
Each bank decides the optimal screening effort and the ogitisan interest rate that maximise

expected profits:
7 =L |ate)n, .e) + B, (.6) -C(g.9)| - K )
where L; is the demand function (1) amg} (r,,e apd/,(r;,e )denote the unconditional expected

profitabilities, including the cross-selling activi from lending, respectively, to the good and bad

firms:
N (r,€)=6pyti —r¢ + ps(€)vsS] >0
”b(ri ’ei) = (1_5)[pbri —re t pS(ei )VSS] <0

Proposition 1. The optimal level of effort e in the symmetric equilibrium satisfies:
H[a (e),(r,e)+pB(e),(r e)+Ale)ps(e)sS-C.le,9]=0 3)

where the expressioA(e ) =a(e )8+ S(e )-8 i3 the selection ratio, measuring the percentage

of firms applying for a loan that are positivelyadwated by the bank.
In equation (3) the sum of the first three termshis marginal benefit of screening: given the

unconditional expected profitabilities from lenditagthe good and bad firms, screening increases

the proportion of accepted good firms'(e')> ) @nd the proportion of rejected bad firms

(['(e')<0), and, given the selection ratio, screening irseeahe expected income from cross-

® We assume that the borrower pays for servicesialsase of default out of the loan.
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selling, by increasing the probability of sellingrgices (p's (e') >0). The fourth term in equation

(3) is the marginal cost of screening.

The optimal screening intensity depends on the naitional expected profitabilities of the good
and bad firms and on the lending rate. Banks areernmzentivised to screen applicants the more
profitable good firms are and the less profitaldd brms are. The relationship with the lendingerat
is, on the contrary, ambiguous and it depends ersplecific properties of the screening technology.
If the benefits from identifying good firms are gter than the benefits from avoiding bad firms, the

optimal screening effort is increasing in the lempiate.

Proposition 2. The equilibriumlending rate r™ in the symmetric equilibriumis given by:
C(e',S)
B(e")

where the expressioB(e') = a(e')éb, + (e )(L-6)p, is the expected ratio of successful projects,

;=Y AE)

=L 4
on " Be) (4)

[rf - ps(e* )VSS] +

measuring the percentage of firms applying foramlthat are positively evaluated by the bank and
are successful. The share of successful projeetsalvfinanced project®(e’ ) = B(e )/ A(e’) can

be interpreted as a measure of the quality of tha pf financed projects. Therefore the optimal

lending rate is higher the higher are total tramspion costg/n, the lower is the average success

probabilityp, the higher is the equilibrium screening costssuecessful borroweE(e’,S)/B(e )

the lower is the equilibrium mean project qualid¢e’ , and, for given levels of screening effort,

the higher is the risk-free interest rate and the lower is the expected income from services

ps(e )v.S. The negative relation between the optimal lendimtg and the income from services

results because an increase in the non interesim@dor the bankgeteris paribus, increases the

unconditional expected profitabilities from lendit@ both good £,) and bad £,) firms so that,

for any given level of screening (and probabilifyselling services), the optimal lending rate that

maximises banks’ expected profits is lower.

3.3 Theimpact of cross-selling on the optimal screening effort

In order to compute the impact of cross-sellingtio& optimal screening effort note that, from
equation (3), the optimal screening effort is action of the number of services the bank offers and
the optimal lending rate, through their effectstlom projects’ unconditional expected profitabiktie
and that, from equation (4), the optimal lendingg ig, in turn, a function of the number of sersgice

and the optimal screening effort, so that we catewr
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e =e[Sr'(S€) (5)
By totally differentiating equation (5) we obtainettotal effect of cross-selling on the optimal

screening effort:
ae* d’]g ae* d,7b * * *
+ +Ae)p'.(e)v. —-C.(e,S

= 6
ds 1- oe’ or’ ©)

o' o
Cross-selling impacts the optimal screening efftrtough its effects on the projects’
unconditional expected profitabilities, the expédcitecome from services, and the marginal cost of
screening. In equation (6) the numerator is the stithese effects and the denominator accounts
for a crossed effect of the variation of the optirsereening effort on the optimal lending rate,

which in turn impacts on the optimal screening efféVe call this effect “correction effect”

de’ or’ o L . .
P 6_*)' which is positive and less than 1 for sufficlgrbw levels of transportation costs as
r oe

demonstrated in Cosci, Meliciani and Sabato (2012).

(

An increase in the number of services the bankroffias a direct effect and an indirect effect
(via the optimal lending rate) on the unconditioegpected profitability from lending to both good
and bad firms. The direct effect is positive: anr@ase in the number of services increases the
expected income from services and hence projecisbnditional expected profitabilities; the
indirect effect is negative: an increase in the banof services reduces the optimal lending rage (a
the expected income from services increases), whichurn, reduces projects’ unconditional
expected profitabilities. The sign of the totaleetf of the number of services on the unconditional

expected profitabilities of good firmsd@, /dS in equation (6)) and of bad firmgig,/dS in

equation (6)) depends on the relative magnitudeeflirect and the indirect effects.

When banks are not able to create and exploit nmétion synergies between screening and
cross-selling activities |f's (¢') =0 and C(e',S) =0), which is the case studied by Cosci,

Meliciani and Sabato (2009), cross-selling impabts optimal screening effort only through its
effect on the projects’ unconditional profitabiis:
de’ dn, , 0 dn,
de’ _ on, dS *6/7E ds ©)
or oOe
In the case of non synergic banks the effect odselling on the optimal lending rate is given

by:
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o __AE)

S B(E)

PsVs (7)

which is negative: an increase in the number ofises, by increasing the expected income from
selling services, reduces the optimal lending rate.

The total effect of cross-selling on the projectstonditional expected profitability results to be
negative for good firms, since the unconditiongbexted profitability of good firms decreases for
the reduction in the optimal lending rate (indireffect) more than how much it increases with the
number of services (direct effect), and positive lf@d firms, since the unconditional expected
profitability of bad firms increases with the numloé services (direct effect) more than how much
it decreases for the reduction in the optimal legdiate (indirect effect). A lower unconditional
expected profitability from lending to good firmss aan increased unconditional expected
profitability of bad firms reduce banks’ screenimgentives. Basically cross-selling reduces the

marginal benefit of screening so that the resultipimal screening effort is lower.

Corollary 1. In the case of non synergic banks increasing the number of services the bank offers

reduces her screening incentives.

Since the quality of the project pool, as measurgdhe share of successful projects over all
financed projectsQ(e’), is increasing in the optimal screening intensitfyen the number of

services the bank offers increases, the equilibriugan project quality decreases.

Services, by decreasing the optimal screeningteffiecrease the quality of the pool of financed
projects.

When banks are able to create and exploit synergeteeen screening and cross-selling
activities, cross-selling impacts the optimal soreg effort through its effects on the projects’
unconditional profitabilities, the expected incofmem services and the marginal cost of screening
as set in equation (6).

In the case of synergic banks the direct effectroks-selling on the unconditional expected
profitabilities from lending to both good and badris is the same as discussed above for non
synergic banks, while the indirect effect is str@ngecause synergic banks can use the information
they get through cross-selling to reduce the cbsti@ening.

The effect of cross-selling on the optimal lendiatg in the case of synergic banks is given by:

o’ __Aeg) ) Cs(€,9)
3S B(e) Ps(e )vs +—B(e*) (8)
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which is negative: an increase in the number ofises, by increasing the expected income from
selling services and decreasing the cost of sangereduces the optimal lending rate.

The total (direct plus indirect) effect of crosdlisg on the projects’ unconditional expected
profitability remains negative for good firffsand it can be negative also for bad firms becatise
banks are able to use the information they acdwirselling services to reduce screening costs, the
indirect effect can result dominant on the dirdéta. This is more likely to happen the higher is
the impact of cross-selling on the cost of scregniwhile a lower unconditional expected
profitability from lending to good firms reducesnba’ screening incentives, a lower unconditional
expected profitability of bad firms increases tiptimal screening effort.

The effect of cross-selling on the optimal scregnaffort through the expected income from

services is positive A(e ) p's (€ )vg >0): an increase in the number of services the bdfetso

increases the expected income from cross-sellitigitsc

Finally the effect of cross-selling on the optin&dreening through the marginal cost of
screening is also positiveces(e*,S) > 0): cross-selling reduces the marginal cost of stnee

In the case of synergic banks cross-selling reddlsesmarginal benefit of screening from
increasing the proportion of accepted good firmgt ib can increase the marginal benefit of
screening from increasing the proportion of rej@dtad firms, it increases the marginal benefit of
screening from increasing the probability of segjliservices and decreases the marginal cost of
screening. The total effect of cross-selling on db&mal screening effort can be, therefore, either

positive or negative.

Corollary 2. In the case of synergic banks increasing the number of services the bank offers may

either increase or decrease her screening incentives.

Differently from the case of non synergic banksserselling can increase banks’ screening
effort and this is more likely to happen: i) thgier is the negative impact of cross-selling on the
marginal cost of screening; ii) the higher is tlesipve impact of screening on the probability of
selling services and iii) the higher is the negatimpact of cross-selling on the cost of screefling

In conclusion, while in the case of non synerginksacross-selling always reduces banks’
screening incentives, when the bank is synerge,niore the bank is able to exploit information

synergies the more probable is that an increasannumber of services induces the bank to

9 The dominance of the indirect effect over theaimne becomes larger because the indirect effesttanger.
M This is the case when the benefits of screenimm faccepting good firms are smaller than the benfrfbm rejecting
bad firms. See Cosci, Meliciani and Sabato (2012).
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increase her screening effort. Therefore crossgetian increase the quality of the pool of prgect
financed by synergic banks.

4. The empirical analysis

The theoretical model presented in Section 3 hasvshthat, in a setting where positively
evaluated loan applicants are more likely to buneoservices from their lending bank, when banks
are not able to create and exploit information sy®s between screening and cross-selling, the
higher is banks’ cross-selling activity the loweitheir optimal screening effort and thus the dqyali
of their project pool. On the other hand, when la@k uses efficiently information and thus the
cross-selling activity reduces the cost of scregramd/or the screening activity increases the
probability of selling services other than loartss tresult can be reversed. The impact of cross-
selling on the quality of banks’ loans, therefatepends on the capability of exploiting information
synergies. The empirical analysis is devoted tbttes hypothesis on a sample of European banks
over the period 2001-2006. To this end we distisigubetween “synergic” and “non synergic”
banks and we test whether the relationship betwlezshare of revenues coming from commission
and fee income (a proxy for the importance of sEwiin banks’ balance sheets) and the quality of
banks’ loans differs among the two typologies afiksa In particular we expect that a higher share
of commission and fee income will lead to a lowealgty of banks’ loans for “hon synergic” banks

while this will not necessarily occur in the caseynergic banks.

4.1 Data and variables

The source of the data is the bankscope databasedér to have a homogeneous sample we focus
on European countries (France, Germany, United ddng Italy, Netherlands and Spain) and on
banks with a minimum value of assets of 20 billitt® dollars in 2006, thus obtaining a sample of
379 banks observed over the period 2001-2006. Hexenany banks have missing data for some
of the variables used in the empirical analysisp@nticular for impaired loans) so that we end up
with a total number of 217 observations (the sangplenbalanced).

Distinguishing between synergic and non synergickbas not an easy task since it would
require information on the organization and onléraling strategy of the bank that is not available
in balance sheet data. We, therefore, have to e1se“sough” proxies. In particular we will rely on
the following three criteria: the size of the bankeasured in terms of its assets), its juridicaifo
(in particular being a cooperative) attte degree of personalization of the services edfeio

depositors (proxied, following DeYoung and RiceQ20by the ratio of employees to deposits).
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DeYoung and Rice (2004) distinguish between twoliygies of banks (large and small banks),
with large banksaking advantage of economietscale and earning low interest margins (because
the products they produce are essentially finarm@aimodities, and the markets they sell them into
are extremely competitive) and small banks opegaimlocal markets, developing relationships
with their depositors and their borrowers, makiogns to informationally opaque borrowers and
earning high interest margins (they pay low interates to a loyal base of low-cost core depositors
and they charge high interest rates to borrowees which they have market power). DeYoung and
Rice (2004) show that non interest income is egsefior large banks while it is less important for
small banks.

In our empirical analysis we have a much more hanegus sample of banks (with a
minimum value of assets of 20 billion$S dollars in 2006) for which we expect non interes
income to be a relevant source of overall inconet\ae ask whether there are some differences in
the impact of non interest income on the qualitpahks loans on the basis of their potential abilit
to exploit information synergies.

In general the size of the bank may affect the wawhich banks collect information (less
hierarchical and decentralized organizations areensaitable to use soft information; see Berger
and Udell, 2002; Berger et al., 2007). Moreovermasy assume that the larger is the number of
employees per unit of deposits the more it is {ikbhat a bank supplies a personalised serviceeto th
borrower and that it is able to exploit informatisynergies (DeYoung and Rice, 2004). Finally,
cooperative banks tend to adopt a business modghasizing personalized services and
relationships based on soft information. In conclmswe may identify as potentially “synergic
banks” those that are not large, that are chaiaetkby a large number of employees per deposits
or that are cooperative.

In order to construct this typology of banks weetdlanks that are in the first quartile in terms
of total assets or that are cooperatives or thatimrthe last quartile in terms of the ratio of
employees to total deposits. Table 1 reports sumstatistics for synergic and non synergic banks
over the estimation period.
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Table 1: Summary statistics for synergic and naresyic European banks, 2001-2006

Synergic (75) Non synergic (142) t-test on

Mean Mean differences
Impaired loans/ total loans 0.030 0.028 -0.606
Net interest income share 0.608 0.561 -1.899
Commission and fees income share 0.274 0.250 -1.654*
Trading income share 0.056 0.107 2987
Loans/assets 0.664 0.523 -5.206°
Rate of growth of assets 0.095 0.111 0.708
Interest margin 2.205 1.392 -7.062*
Assets ($b) 93800 404000 5.268*
Employees/deposits($m) 0.029 0.014 -7.80%

Source: bankscope

* *x *xx denote respectively a significant diffence in the means of the two groups at the 10d5Lgrercent levels.

From table 1 we can observe that, although thegmaops of banks have similar shares of net
commission income and of impaired loans over tiahs, they differ significantly in their lending
strategy. In fact synergic banks have a signifiganigher interest margin and share of loans over
assets; on the other hand non synergic banks hanstaa double share of net trading income with
respect to synergic banks. Finally, by construgt®ymergic banks are smaller and have a higher
share of employees to deposits. Overall it is @ging to observe that also in our sample of banks
that is much more homogeneous than that used iroDay and Rice (2004) it emerges that banks
that are either not too large or cooperatives atamaer oriented follow a different strategy with
respect to the other banks in that they make nu@nesl and obtain higher interest margins. It is also
interesting to note that, differently from DeYouagd Rice (2004), our “synergic” banks have
slightly more commission income than “non synerdiahks, i.e. they give importance to the cross-
selling activity. In what follows we will investiga whether their different lending strategy leaals t
a different impact of the cross-selling activity toke quality of their loans when compared to non

synergic banks.

4.2 The estimated equation

The main purpose of the empirical analysis is tklat the impact of selling services on the
quality of banks’ project pool. We measure the fqyalf the project pool with the share of impaired
loans to banks’ total loans. This variable is regesl on the share of commission and fees income
that is taken as a proxy of the cross-selling @gti¥We also control for other variables that might
affect the quality of banks’ loans such as bank® ghanks’ total assets), the loan ratio, and abe
of growth of assets (allowing for a non linear effe Total assets control for any systematic
difference in the quality of banks’ project pook@sgs size classes such as different strategies to

cope with loans’ risk. The other variables may élated to banks’ attitude towards risk, e.g. risk-
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loving banks may make more loans and grow moralhapYear dummies and country dummies
are also included in order to control for differeadn the banking environment over time and across

countries. The basic empirical specification igréfore, the following:

ILTL i=0+B;COMIi+ BLASSE T+ BsLOANASS+ B.GRASS+BsGRASS +eyy

where ILTL denotes the ratio of impaired loansdtakloans for bank i at time t, COMI is the share
of net commission and fees income over total inGAASSET is the logarithm of total assets in
constant prices, LOANASS is the ratio of loans dtalt assets, GRASS is the rate of growth of
assets (in constant prices). All coefficients allewed to vary between “synergic” and “non
synergic” banks.

Due to the short time series we pool the obsematmver time in order to capture both the
cross-section and time-series variation in thealdeis (coefficients are weighted averages of the

within and between effects).

4.3 Regression results

Table 2 reports the results of the estimation fbbanks and distinguishing between synergic
and non synergic banks.

We can observe that, for the whole sample, theetasgbanks’ share of net commission income,
the higher is the ratio of impaired loans to tédans. Cosci, Meliciani and Sabato (2009) show that
the same result is not found for trading income arglie that the traditional explanation for the
evidence that banks’ risk increases with the sbaren interest income in banks’ total income (i.e.
the exposure to volatile activities, see Stiroh &unble, 2006) is not convincing (since banks
receive income from commissions when they sellisesy while trading income is not related to
banks’ cross-selling activity, the negative impaticommission income on the quality of banks’
loans supports the hypothesis that banks with & brgss-selling activity have a lower optimal
screening effort).

Interestingly we also find that the relationshigveen commission income and impaired loans
differs significantly across synergic and non sgiebanks: while for non synergic banks higher
income from commissions leads to a higher rationgbaired loans to total loans, the opposite
occurs for synergic banks. It appears that seignyices other than loans leads to a lower scrgenin
effort and a lower quality of the pool of financpbjects for banks that have more difficulties to
exploit information synergies, while for potentiabynergic banks selling services increases the

quality of the project pool. These results are =iast with the model presented in Section 3.
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Regression results also show that the ratio of iregdoans to total loans increases with banks’
size, with the ratio of loans to assets and deesasn monotonically with banks’ growth for all
typologies of banks. Finally the impact of bankiges(positive) and growth (negative) on the share

of impaired loans to total loans is significantigtimer for synergic than for non synergic banks.

Table 2: Regression results

Pooled 2001-2006 All banks (217) Synergic banks (75)| Non synergic banks (142) Test on differences
Coef. t Coef. T Coef. t t-test

COoMI 0.013 ** | 2.64| -0.071 ** | -5.07| 0.023 *** 3.44 -5.60 ***

LASSET 0.002 ** | 576| 0.005 ** | 3.91| 0.002 *** 3.51 2.18 **

LOANASSET 0.015 ** | 6.61| 0.014 ** 2.34| 0.020 == 4.94 -0.70

GRASSET -0.019 ** | -6.18| -0.052 *** | -3.94| -0.017 =** -3.67 -2.33 **

GRASSET-SQ. 0.046 ** | 6.47 | 0.074 ** | 2.28| 0.051 **= 4.73 0.51

Wald X 2109.46 *** 13706.80 *** 927.65 ***

Note: *, ** *** denote respectively significant ahe 1, 5 and 10% levels. Results are heterosdeitiastonsistent.
Dummy variables for time periods and countriesiacided although coefficients are not reportechi&awith zero or
very low levels (first percentile) of the ratio lobns to assets have been excluded from the asalyesst on differences
are t-tests on equality in the coefficients of sgieeand non synergic banks.

5. Conclusions

The so called “non traditional” banking activityhigh generates non interest income has nowadays
become an important source of revenue for many artose main activity has long consisted in
granting loans and managing deposits. Severaleduthve empirically investigated the impact of
such activity on banks’ performance and on banisk finding mostly a negative impact of non
interest income on risk-adjusted performance.

Recently Cosci, Meliciani and Sabato (2009) hawipled a model showing that, in a setting
where the relationship with a borrower has a margevalue for the bank and the bank must
consider the cost of rejecting loan applicants whkaosing the optimal level of the screening
effort, the higher is banks’ cross-selling activitye lower will be its screening effort. This
prediction has found empirical support by detectiog a sample of European banks, a negative
impact of the share of net commission income (xyuad revenues from cross-selling) on the ratio
of impaired loans to total loans (a proxy for theality of banks’ loans).

However, the impact of cross-selling on screeniray miffer according to banks’ capability to
exploit information synergies among the two aciggt Cosci, Meliciani and Sabato (2012) show
that, in the presence of information synergies betwscreening and cross-selling, selling services
may increase banks’ screening effort. The “noniti@thl” banking activity may, therefore, have
very different consequences on banks’ risk andhendquality of financed projects according to

banks’ capability to create information.
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In this paper we have provided a simple classificaiof (medium and large) banks into
potentially “synergic” and “non synergic” on thedm of their size, their degree of customer
orientation and on the fact of being cooperativas we have shown that the two groups of banks
have different lending strategies. Synergic bankgeha significantly higher interest margin and
share of loans over assets while they have sigmifig lower shares of net trading income with
respect to non synergic banks. Interestingly the gwoups of banks do not differ (or differ littli)
the share of impaired loans over total loans anthénshare of net commission income over total
income. We have, then, tested whether the impacbwimission income on the quality of banks’
loans was different for the two typologies of baaksl we have found that, while for non synergic
banks revenues from services decreases the quélitganks’ portfolio of financed projects, the
opposite occurs for synergic banks.

These results are consistent with the model of iCddeliciani and Sabato (2012) and have
important implications. In fact, without invertintpe trend towards an increasing share of non
interest income, banks may maintain their traddlomle of producers of imperfect information
about borrowers if they are able to exploit infotima synergies. Information synergies are more
likely to be better exploited by a bank adoptingetationship-lending strategy than by a bank
adopting a transaction-lending strategy, and iregdrby banks relying more on soft than on hard
information. Our results have shown that banks dibhave to be particularly small to be able to
exploit information synergies, although very lalianks may have some difficulties.

In this paper, we have classified banks into syiceagd non synergic on the basis of “rough”
proxies (size, ratio of employees to deposits aiddcooperatives). Richer information on the way
in which banks use information would allow to betiest the implications of banks’ shift towards
non interest income for synergic and non synergiokb. Finally, the possibility of exploiting
synergies between the screening and the crosagsedictivities can depend also on the
characteristics of the service sold. Cosci, Meficiand Sabato (2012) provide a tentative
classification of services on the basis of thestomer-specificity and of their informative content
More detailed information on the kind of serviceédsby the bank will allow testing whether the

impact of cross-selling on screening may depentherype of services sold by the bank.
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