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Abstract Using annual data from Italian banks, we study the link between non-interest
revenues and profitability. We find that income diversification increases risk-adjusted
returns. Our results provide econometric evidence consistent with current studies on EU
banks, but do not support findings on the U.S. experience. In our view, the differences
depend primarily on the relative importance of local banks: we find that the relation is
stronger at large banks. In addition, we find that there are limits to diversification gains as
banks get larger. Small banks can make gains from increasing non-interest income, but only
when they have very little non-interest income share to start with. The source of non-
interest income is less important than its level.

Keywords Diversification . bank risk . bank return . non-interest income

JEL classification G21

1 Introduction

In this paper we examine diversification in banking. In the past two decades, both academic
and applied research paid attention to this issue. To assess to what extent it may enhance
bank profitability and/or reduce bank risks, a substantial number of scientific works deal
with loan portfolio diversification (industrial, sectoral, geographic, etc.), but a growing
body of literature investigates the relation between the diversification of revenue sources
and the bank’s risk–return trade-off. Our paper contributes to this latter stream of research
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through an empirical analysis concerning the experience of the Italian banking system over
the 1993–2003 period.

Since the early 1990s, in Italy the banking industry has moved from interest toward non-
interest income. Although it is undisputed that this shift represents a relevant step toward
higher profits, there are some doubts regarding the effects of such a process on overall bank
performance. Thus, the basic question that we address in this paper is the following: has
this shift positively affected risk-adjusted bank profitability, or, in contrast, is the strong
increase in non-interest income associated with a troublesome growth of profit instability?

The results of our empirical analysis suggest a positive answer to that question: that for
Italian banks, the shift toward activities that generate non-interest income has proved to be
beneficial. This result contrasts with U.S. studies, which tend to find that no general
improvement in financial performance is associated with increases in non-interest income.
In addition, our findings suggest that diversification gains associated with non-interest
income diminish with bank size; that small banks with very little non-interest income share
make financial performance gains from increasing non-interest income; and that measured
performance gains appear to be associated with non-interest income in general, rather than
with the specific business lines that generate that income. Thus, our findings are of interest
when comparing the relative risk and performance of European and U.S. banks, and, in this
respect, they help fill a gap in the literature on bank performance and diversification.

The remainder of the paper is organized as follows. In Section 2 we look briefly at the
aforementioned literature. In Section 3 we document the main trends in the income
structure at Italian banks. In Section 4 we describe the variables, data, and the empirical
model that we use. Section 5 presents and discusses the results of the estimations. Section 6
concludes.

2 Review of the Literature on Bank Performance and Diversification

From a theoretical standpoint, the decision to diversify income sources is desirable for both
efficiency and risk management. The joint production of a wide range of financial services
should increase a bank’s efficiency, thanks to economies of scope (Klein and Saidenberg
1997). Thus, generally speaking, diversification across new types of services should
enhance profitability.

When researchers consider risk, it is generally believed that diversification of income
sources—that is, the shift from interest to non-interest income—should reduce total risk.
Here, the idea is simple: since activities that generate non-interest income are thought of as
uncorrelated, or, at least, imperfectly correlated, with those that produce interest income,
diversification should stabilize operating income and give rise to a more stable stream of
profits.

Studies on banking have also offered arguments against this conventional wisdom.
DeYoung and Roland (2001) suggest three main reasons why non-interest income may
increase the volatility of bank earnings:

1. A bank is more likely to lose clients with whom it engages in a fee-based relationship
rather than a loan-based relationship. In spite of the greater sensitivity to movements in
interest rates and economic downturns, “revenue from a bank’s traditional lending
activities is likely to be relatively stable over time, because switching costs and
information costs make it costly for either borrowers or lenders to walk away from a
lending relationship” (DeYoung and Roland 2001, p. 56).
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2. Moving from interest to non-interest income can require heavy fixed investments in
technology and human resources. As a consequence, an increase in operating leverage
and earnings volatility.

3. Many fee-based activities can be performed holding little or no regulatory capital and
this suggests a higher degree of financial leverage and, as a consequence, earnings
volatility.

Empirical research has examined the issue of diversification benefits from several
standpoints and through different methodological approaches. In spite of what economic
theory postulates, namely, a positive relation between diversification and profitability, it has
produced evidence that is by no means clear cut. An exhaustive survey of the literature on
bank product mix and bank risk goes beyond the purpose of this paper (for such a survey
see, for instance, DeYoung and Roland 2001). Here, we are interested only reviewing the
most recent papers and comparing the findings for the U.S. and the EU. In fact, most of the
studies that we review deal with U.S. banks (DeYoung and Roland 2001; Stiroh 2004a, b;
DeYoung and Rice 2004a; Stiroh and Rumble 2006), but to the best of our knowledge, only
a few papers focus on the experience of European banks (European Central Bank 2000;
Smith et al. 2003) and none of them uses econometric methods.

DeYoung and Roland (2001), in a paper that uses data from 472 U.S. commercial banks
over the period 1988–1995, find that as the average bank tilts its product mix toward fee-
based activities and away from traditional lending activities, the bank’s revenue volatility,
its degree of operating and financial leverage, and the level of its earnings all increase.
These three results imply both increased earnings volatility and a possible risk premium.

Stiroh (2004b), considering U.S. banking data between 1984 and 2001, finds that in the
aggregate, industry-wide level, the correlation between net interest income growth and non-
interest income growth increased in the 1990s; moreover, that non-interest income is much
more volatile than net interest income, Further, that the lowering of operating revenue
volatility, which occurred in the 1990s, can be traced directly to the declining volatility of
net interest income. Finally, Stiroh finds that at the bank level, risk-adjusted returns are
negatively associated with non-interest income shares.

Stiroh (2004a) looks at American community banks, i.e., small banks that do not belong
to any banking group, and examines the link between income diversification and risk–
return performance for the 1984–2000 time period. He performs a regression analysis and
shows that, broadly speaking, the increase in fee-based revenues caused a worsening in the
risk–return trade-off. However, he points out that there are significant differences between
small- and medium-sized community banks, and that the smaller banks are able to reach
higher levels of competitiveness when they shift from interest based activities toward fee-
based ones.

DeYoung and Rice (2004a), using data for U.S. commercial banks between 1989 and
2001, find that marginal increases in non-interest income were associated with higher
profits, more variable profits, and on net, a worsening of risk–return trade off.

Stiroh and Rumble (2006), in a study on U.S. financial holding companies for the 1997–
2002 period, find that there is no link between diversification and performance, but that
there is a large negative relation between non-interest share and performance.

The European Central Bank (2000) examines the experience of EU countries, which, in
a survey conducted across the EU countries for the period 1989–1998, stresses, among
several other points, that the composition of non-interest income is highly heterogeneous;
that in recent years, this component of operating income has been the most dynamic one;
that non-interest income has played a major role in the growth of banks’ profitability; that
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in many EU countries, there is apparently an inverse cross-sectional correlation between
interest and non-interest income; and that for the period examined, net interest income has
registered greater volatility in Europe than in the U.S., while non-interest income has
shown a lower volatility (measured by the coefficient of variation) in Europe than in the
U.S.

Smith et al. (2003) analyze the variability of interest and non-interest income and their
correlation, for the banking systems of the 15 EU countries during the 1994–1998 period.
For each country, Smith et al. (2003) consider commercial, savings, cooperative, and
mortgage banks on the one hand and large and small banks on the other, and study the
correlation of income sources. They find that in the majority of the cases, the increased
reliance on activities that generate non-interest income has stabilized profits.

3 Main Trends in Changes in the Income Structure at Italian Banks

Since early 1990s, the Italian banking industry has undergone profound changes, spurred
not only by the external environment—financial markets integration, the European
Economic and Monetary Union, technological advances and so forth—but also by
country-specific regulatory and legislative innovations. These changes have fostered a
reshaping of bank ownership structure, higher concentration, and increased competition. Of
the state-owned banks, which in early 1990s comprised approximately 70% of the banking
industry, almost all have been privatized. Further, thanks to the significant number of
mergers and acquisitions (M&As) that took place between 1993 and 2003, 530 operations
involving majority interests and approximately 60% of the total Italian banking assets, the
number of banks has drastically fallen, decreasing from more than a thousand in 1993 to
less than 800 in 2003. Also, the average size of banks has increased: the ten largest banks
have doubled their share in total bank assets.

Changes in the regulatory framework have also had an important impact on the
functioning of the market. After the liberalization that allowed banks to open new branches,
expansion that was strongly regulated until 1990, by 2003 the overall number of branches
doubled to more than 30,000. Thanks to the growth of investment in information and
communication technology (ICT), technological advance was also relevant. The number of
ATMs grew from 25,500 in 1993 to approximately 37,000 in 2003, and the number of point
of sale terminals (POS) increased from 275,000 to approximately 900,000.

Important changes also occurred in the banks’ business lines through the enhancement of
some traditional retail banking segments such as consumer credit and mortgage loans. At
the same time, banks developed new services in the area of payment services, insurance and
social security, and asset management (Italian Banking Association 2003).

All these changes had a substantial impact on the structure of bank income and
composition of bank revenues. Figure 1 depicts this evolution. The non-interest component
of operating income increased from approximately 23% in the early 1990s to around 45%
in the early 2000s.

Table 1 displays the year-by-year dynamics of the main items in the industry income
statement for the period 1993–2003. As a percentage of total assets, net interest income
fell from 3% in 1993 to 1.8% in 2003, but non-interest income grew from around 1% to
1.4%, and operating costs went down from 2.5% to 1.95%. Further, in a context of
declining provisions owing to the improvement in the credit quality, return on equity
(ROE) jumped from 2.8% in 1993–1994 on average, to 7% at the end of the decade (and
11% in 2000).
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4 Variables, Data, and the Empirical Model

For the empirical analysis we use data from balance sheets of individual Italian banks. In
this section, as first point, we define the key variables in the analysis, then we describe our
database and the empirical model that we apply.

4.1 Measures of Diversification and Performance

We base our empirical analysis on a set of variables that includes an index of
diversification, measures of risk-adjusted return, and several control variables.

First of all, we consider the following variables: NET (net interest income), which we
measure as interest receivable minus interest payable; NII (net non-interest income),
measured as commissions receivable minus commissions payable plus net profits (losses)
on trading activities plus other net non-interest income. We note that here, and in the
remainder of the paper, we refer to interest and non-interest income as entirely separate

Table 1 Income components and profitability indicators (all banks 1993–2003)

of which:
Net interest
incomea

Net non-interest
incomea

Fee-based
incomea

Operating
costsa

Return on
equity (%)

Return on
asset (%)

1993 2.96 1.14 1.09 2.48 4.33 0.31
1994 2.60 0.88 0.82 2.38 1.21 0.09
1995 2.77 0.85 0.79 2.45 1.25 0.09
1996 2.62 1.04 0.97 2.43 3.41 0.24
1997 2.32 1.09 0.99 2.34 1.38 0.09
1998 2.15 1.40 1.23 2.16 6.98 0.48
1999 1.95 1.60 1.24 2.15 8.39 0.61
2000 1.93 1.76 1.29 2.06 10.92 0.79
2001 1.93 1.75 1.15 2.03 8.41 0.59
2002 1.91 1.47 1.01 2.02 6.78 0.50
2003 1.79 1.41 1.04 1.95 7.01 0.51

Sum of bank-level data
Source: Bank of Italy and authors’ computations
a As % of total assets
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Figure 1 Net interest income
and net non-interest income as
percentage of net operating reve-
nue (1993–2003)
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components of the bank operating income, although we are aware of the fact that the line
between them is becoming increasingly blurred.

We take their respective shares in net operating income (NET+NII):

NETs ¼ NET= NETþ NIIð Þ ð1Þ

NIIs ¼ NII= NETþ NIIð Þ ð2Þ
and use them to compute a Herfindahl–Hirschman Index of income specialization (NETs2+
NIIs2). In contrast, following Stiroh and Rumble (2006), we define our measure of income
diversification as:

DIV ¼ 1� NETs2 þ NIIs2
� � ð3Þ

By construction, under the constraint that NET and NII have to assume positive values,
such an index varies from 0.0 to 0.5. It is equal to zero when diversification reaches its
minimum, i.e., when net operating income stems entirely either from net interest income or
from non-interest income, and equal to 0.5 when there is complete diversification.

Next, as profitability measures we consider Return On Equity (ROE) and Return On
Assets (ROA). To adjust these measures for risk (volatility), we compute their standard
deviation over the entire sample period. We define our indicators of bank performance as
the ratio between the annual return and its standard deviation. Following Stiroh (2004b), we
call these indexes Sharpe ratios (or risk-adjusted returns, SHROE and SHROA). In
formulas, we have:

SHROEi;t ¼ ROEi;t

�
σROEi ð4Þ

SHROAi;t ¼ ROAi;t

�
σROAi ð5Þ

where SHROEi,t and SHROAi,t indicate risk-adjusted returns, respectively, in terms of ROE
and ROA, for the bank i in the year t.

4.2 Data

We use annual data taken from the balance sheets of individual Italian banks submitted to
the Bank of Italy and collected by the Italian Banking Association over the period 1993–
2003.1 We construct our sample on the basis of two criteria: the sample banks must have
reported all the data necessary to construct the dependent and independent variables for
1993 to 2003; and NET and NII must always be non-negative.

The first criterion meets the need of avoiding the econometric problems that arise from
incomplete panels with non randomly missing data (Baltagi 2005). In fact, the remarkable
number of M&A deals in Italy during the 1990s that we noted in Section 3 has produced
several de novo bank entries and bank exits.

1 In the U.S., the increase in non-interest income started in the early 1980s and took around 20 years to level
off. In Italy, the process started much later, so it is possible that we are using data that refer to a transition
phase. However, the period we examine is long enough to include two macroeconomic recessions (1993 and
2001) and the explosion of the financial markets bubble (2000).
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The second criterion ensures that our diversification measure (DIV) is bounded between
zero and 0.5.

As a result of this selection procedure, we obtain a balanced panel consisting of 85
banks. We provide a complete list of these banks in the Appendix. In terms of size, five
banks are “very large”, six are “large”, 19 are “medium,” and the remaining 55 as “small
and very small” (of which 46 belong to a multibank holding company in 2003). For the
geographical scope of their activities, we classify six banks as “national”, ten as “intra-
regional”, 17 as “regional”, 49 are “provincial/intra-provincial”, and the remaining three as
“not defined”. These banks represent almost 60% of the Italian banking system, as
measured by total assets.

Due to the shortage of observations, we choose not to truncate the data. Given our
choice of criteria, if we truncated the performance measures at the 1st and 99th percentiles,
we would drop more than ten banks from the total of 85, which, in terms of the total bank
assets, would mean a drop in the representativeness of our sample to below 50%. By not
truncating our data, we follow the same approach followed by Acharya et al. (2002) in
dealing with Italian banks’ data. However, we apply the procedure suggested by Tukey
(1977) to check for the presence of outliers in our performance measures. The application
of such a procedure does not detect the presence of far outliers.2

4.3 The Empirical Model

We use the following empirical specification:

Yi;t ¼ k þ at þ li þ b1DIVi;t þ b2NIIsi;t þ d1ASSETSi;t

þ d2 ASSETSð Þ2
i;t
þd3GROWTHi;t þ d4EQUITYi;t

þ d5LOANi;t þ d6BADi;t

þ d7HOLDINGi;t þ d8REGIONi;t þ ui;t ð6Þ

i ¼ 1; :::; 85; t ¼ 1993; . . . ; 2003

where Y is a measure of risk-adjusted returns, k is a constant, α is a time fixed effect, and l
is a bank fixed effect.

As in Stiroh and Rumble (2006) and in Stiroh (2004a), we note that the estimates of bβ1

and bβ2 are of particular importance. bβ1 represents the impact of income diversification
between interest and non-interest income; positive values of bβ1 indicate that income
diversification improved risk-adjusted returns. bβ2 denotes the effect on risk-adjusted returns
due to variations in the share of non-interest income on net operating income holding the
effects of diversification (DIV) constant; positive values of bβ2 show that increases in non-
interest income share are associated with higher risk-adjusted returns. Stiroh and Rumble
(2006) point out that due to the dependence of DIVon NIIs, bβ1 and bβ2 may be interpreted in

2 A data point is considered a far outlier if its value is less than the first quartile of distribution minus three
times the difference between the first and third quartiles (interquartile range, or IQR) or is greater than the
third quartile plus three times the IQR. In order to save space, we do not report the results of such a
procedure.
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another manner as well. Calculating the first derivative of risk-adjusted returns with respect
to NIIs we obtain:

@Y=@NIIs ¼ bβ1 @DIV=@NIIsð Þ þ bβ2 ð7Þ

A positive (negative) value of Eq. 7 means that an increase in the share of non-interest
income produces an increase (decrease) in the risk-adjusted return.

It is clear that bβ1 and bβ2 may be interpreted, respectively, as the indirect and the direct
effect on risk-adjusted returns associated with a variation in NIIs; the sum of both these
effects is the net effect. As noted by Stiroh and Rumble (2006), the indirect effect depends
both on the sign of bβ1 and on the level of NIIs; the effect of the increase in NIIs on DIV
will depend on the initial level of NIIs itself. In particular, if the initial value of NIIs is
lower than 50%, any further increase generates a rise in DIV; but if its initial value is equal
or greater than 50%, any further increase will imply a lowering of DIV.

However, the dependence of DIVon NIIs can generate econometric problems. In fact, in
our sample period, the predominant presence in the sample of banks with an initial level of
NIIs below 50% causes collinearity between DIV and NIIs. If this collinearity is high, thenbβ1 and bβ2 are still unbiased, but we have overestimated their variance and covariance. We
apply Wald’s procedure to test for the joint statistical significance of bβ1 and bβ2 and,
furthermore, in Eq. 6 we use DIV and NIIs separately.

In Eq. 6 we use the following control variables:

& ASSETS, which is the natural log of bank assets deflated with the GDP deflator.
We use this control variable only in the equation for SHROE, since SHROA is
inversely correlated with the level of bank assets. As in other empirical studies on
this subject (Stiroh 2004a, b; Stiroh and Rumble 2006, DeYoung and Rice 2004a),
we use this control variable because it captures the effects of bank size. In
particular, large-sized banks are able to invest a lot of money in ICT, so they can
build up know-how and technologies for high-quality risk-management. Further-
more, a larger size allows the bank to operate more business lines and with a wider
range of customers. On the other hand, small-sized banks could benefit both from a
greater operating flexibility, i.e., being capable of adapting their strategies very
quickly to the changing economic environment, and from lower fixed operating
costs. In Eq. 6 ASSETS also takes the quadratic form, to capture a possible non
linear link between risk-adjusted returns and size. The hypothesis we want to test is
that as bank size grows, scale and scope economies tend to more than offset the
higher costs that result from the more rigid organizational structure and growing
operating complexity. However, beyond a certain threshold, scale diseconomies
could appear, with a consequent worsening of the risk-adjusted returns. In sum,
with such a specification we want to test if there is an inverted U-shaped relation
between size and risk-adjusted returns.

& GROWTH, which is the growth rate of real bank assets, i.e., bank assets deflated
with the GDP deflator. This variable is our proxy for the bank managers’
preference for risk taking. In fact, risk-loving bank managers usually prefer fast
growth to more stable profits (Stiroh 2004a). GROWTH could be also interpreted
as a control variable for growth-by-acquisition.

& EQUITY, which is the ratio between equity and bank assets and represents the
degree of financial leverage. We use this variable only in the equation for SHROA,
since SHROE is inversely correlated with the capital endowment. This variable is
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our proxy for the bank managers’ risk aversion. In fact, a high degree of
capitalization signals a high risk aversion, and vice versa (Stiroh 2004a).

& LOAN, which is the ratio between total loans and bank assets. As in DeYoung and
Rice (2004a) and Stiroh (2004a), we include this variable to control for the effects
on risk-adjusted returns of the composition of banks’ asset portfolio. In so doing
we check if the lending strategy affects risk-adjusted returns and in which
direction. The sign of the relation between lending strategy and risk-adjusted return
is positive if loans are more profitable than other earning assets.

& BAD, which is a standard index of loan risk equal to the share of non-performing
loans in total loans (DeYoung and Rice 2004a). We expect that worse loan quality
is going to lower the risk-adjusted returns.

& HOLDING, which is a dummy variable equal to one if the bank belongs to a
multibank holding company, zero otherwise. As in DeYoung and Rice (2004a) and
Stiroh (2004b), this variable checks for the influence of the bank organizational
model on its risk-adjusted returns. We expect to find a negative relation between
holding company organizational model and risk-adjusted returns. In fact, according
to 2003 data, 85% of bank branches belong to a holding group. Clearly, this kind of
organizational model is widespread among Italian banks because, in our view, bank
owners achieve benefits from diversification. This result implies that one single
bank that belongs to a holding company does not necessarily adopt a
diversification strategy in all the aspects of its business, because the optimal
combination of activities that maximize the risk-adjusted returns is achieved at a
group level.

& REGION, which is a dummy variable equal to one if the bank operates its branches
in only one of the 20 regions that exist in Italy, and equal to zero otherwise. The
relation between geographic markets diversification/focus and risk-adjusted returns
can be either positive or negative. In fact, the gains from geographic diversification
in terms of returns could be overcompensated by the costs of monitoring.

In Table 2 we report summary statistics and definitions of all the variables described
above and used in the regressions.

5 Regression Results

Table 3 displays the regression results for Eq. 6. Among the explanatory variables and for
SHROE and SHROA, respectively, Models (I) and (IV) include both DIV and NNIs. In
both cases DIV has a coefficient with a positive but nonsignificant sign, and the coefficient
on NIIs is positive and significant. Stiroh (2004a) gets exactly the same result in terms of
the significance of the coefficients: jointly taken, the coefficients on the diversification
index and on the non-interest income share are never statistically significant.

However, a Wald test shows that bβ1 and bβ2 are jointly statistically significant, indicating
the presence of a high degree of collinearity between DIV and NIIs. To confirm this result
we estimate Eq. 6 by excluding from the independent variables DIV (Models (II) and (V)
for SHROE and SHROA, respectively) and NIIs (Models (III) and (VI)) alternatively. If
considered separately, we find that bβ1 and bβ2 are positive and statistically significant.

When we check for the value of the first derivative of risk-adjusted return for NIIs, we
verify that in both models it is positive and highly significant. An increase of NIIs, whose
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Table 3 This table reports estimates of the following fixed effects model: Yi;t ¼ k þ αt þ li þ β1DIVi;t þ
β2NIIsi;t þ δ1ASSETSi;t þ δ2 ASSETSð Þ2

i;t
þ δ3GROWTHi;t þ δ4EQUITYi;t þ δ5LOANi;t þ δ6BADi;t þ

δ7HOLDINGi;t þ δ8REGIONi;t þ υi;t i=1, ..., 85, t=1993, ..., 2003 where Y is equal to Sharpe’s Ratios for
ROE (SHROE) and for ROA (SHROA) in models (I)–(III), and (IV)–(VI) respectively. The measure of
income diversification (DIV) and the share of non-interest income over net operating income (NIIs) are
considered together only in the first and fourth model. The share of equity on bank assets (EQUITY) is
considered with SHROA only as dependent variable, while the bank assets (ASSETS) are considered with
only SHROE as dependent variable

Dependent variable SHROE SHROE SHROE SHROA SHROA SHROA
Model (I) (II) (III) (IV) (V) (VI)

DIV 1.516 – 2.130*** 1.164 – 1.799**
(1.171) – (0.789) (1.202) – (0.830)

NIIs 1.812** 2.114** – 1.965** 2.189*** –
(0.871) (0.835) – (0.893) (0.830) –

ASSETS 5.242*** 4.913*** 5.487*** – – –
(1.806) (1.781) (1.885) – – –

ASSETS2 −0.250*** −0.237*** −0.255*** −0.024** −0.026** −0.019*
(0.079) (0.079) (0.083) (0.010) (0.010) (0.011)

GROWTH 2.034 2.577 2.778 4.144 4.475 4.993*
(2.823) (2.832) (2.812) (2.888) (2.888) (2.890)

EQUITY – – – 3.608 3.392 2.967
– – – (2.418) (2.429) (2.501)

LOAN 1.422*** 1.587*** 1.355** 1.432*** 1.536*** 1.321**
(0.526) (0.524) (0.533) (0.535) (0.531) (0.532)

BAD −5.912*** −6.087*** −5.884*** −5.572*** −5.723*** −5.468***
(1.408) (1.456) (1.478) (1.420) (1.440) (1.475)

HOLDING −0.137 −0.101 −0.190 −0.150 −0.128 −0.203
(0.138) (0.138) (0.140) (0.129) (0.129) (0.129)

REGION 1.361*** 1.356*** 1.499*** 1.459*** 1.453*** 1.606***
(0.423) (0.422) (0.405) (0.399) (0.397) (0.374)

Constant −27.296*** −24.794** −28.892*** 2.656* 3.256** 2.547*
(10.188) (9.982) (10.611) (1.484) (1.394) (1.460)

Bank fixed effects Included Included Included Included Included Included
Time fixed effects Included Included Included Included Included Included
Diagnostics
Adjusted R-squared 0.8815 0.8808 0.8795 0.9178 0.9175 0.9162
F-statistic 62.9*** 63.1*** 62.4*** 93.9*** 94.5*** 92.9***
Sum squared resid 499.4 503.2 508.5 529.4 531.6 540.0

Hypotheses testing
β1=β2=0

a 24.4*** – – 20.6*** – –
∂Y/∂NIIsb 2.578*** 2.114** 1.076*** 2.553*** 2.189*** 0.909**
Fixed effects testc 1,647*** 1,646*** 1,637*** 1,978*** 1,980*** 1,964***

Cross sections included 85 85 85 85 85 85
Total pool (balanced)
observations

850 850 850 850 850 850

Robust standard errors appear in parentheses. To conserve space, we do not report the coefficient estimates
and probability values for the set of banks and year dummies.

*p=0.10, **p=0.05 and ***p=0.001
aWald test for the joint significance of coefficients. The statistic is distributed as a Chi-square with 2 degrees
of freedom.
b Derivative of the Sharpe’s Ratios (Y) with respect to the share of non-interest income over net operating
income (NIIs). The significance is determined by a Wald test with statistic distributed as a Chi-square with 1
degrees of freedom.
c Likelihood Ratio test for the joint significance of both cross-section and period fixed effects. The statistic is
distributed as a Chi-square with 93 degrees of freedom.
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mean value in our sample is under 50%, and, as consequence, of DIV produces an increase
in the risk-adjusted return.

A positive influence of NIIs and DIV on SHROE and SHROA is inconsistent with
studies on the U.S. experience, such as those by Stiroh and Rumble (2006) and Stiroh
(2004a), but is consistent with Smith et al. (2003), who deal with the European experience.3

Thus, our study appears to confirm the remarkable structural and regulatory differences
between the European and U.S. markets. The differences, which DeYoung and Rice noted
in their 2004 study, can explain the different relation between income diversification and
risk-adjusted returns.

In our interpretation, one of the most important differentiating structural factors between
U.S. and EU banking industries is bank size. According to data reported in Jones and
Critchfield (2005), as of 2003, in the U.S., small banks held 14% of total bank assets; in the
European Union the corresponding market share is 4.1% (European Central Bank 2005).
On this point, Jones and Critchfield (2005) underline that “in the absence of a new shock to
the industry, the U.S. banking industry is likely to retain a structure characterized by several
thousand very small to medium-size community bank organizations, a less-numerous group
of midsize regional organizations, and a handful of extremely large multinational banking
organizations. [...] the U.S. banking industry is not likely to resemble the banking industries
in countries such as Germany, which have only a handful of universal banks” (Jones and
Critchfield 2005, p. 48). For example, in our data, the mean bank size is about 2.6 times as
big as the bank size observed by Stiroh and Rumble (2006).

But how can bank size influence the relation between income diversification and risk-
adjusted bank profits? Economies of scale and being capable of investing more intensively
in ICT mean that larger banks are better placed to manage the operating leverage associated
with fee-based transactions (DeYoung and Roland 2001). The use of new technologies,
such as online services, enables banks to sell additional products at very low—or even no—
marginal costs. These benefits can compensate for the disadvantages that arise from the
growth of fixed costs linked to investments in ICT. Stiroh (2004a) also notes the importance
of dimension for U.S. banks. He shows that income diversification affects banks’ risk-
adjusted performance negatively in the case of community banks (banks with assets below
$300 million that do not belong to multibank groups) and positively in the case of other
kinds of banks.

To check how the share of non-interest income interacts with bank size, in Eq. 6 with
SHROE as dependent variable, we add two more regressors, the product between ASSETS
and NIIs and the product between ASSETS squared and NIIs. In Table 4, Model (I), we see
that the first derivative of risk-adjusted returns with respect to NIIs, evaluated at the mean
value of NIIs and ASSETS, is positive and significant, showing that the increase of the non-
interest income share has a positive influence on SHROE.

To investigate the size and direction of the results away from the means of the data, on
the basis of Model (I) in Table 4, we construct a matrix of the estimates of the first
derivative of risk-adjusted returns for NIIs evaluated at different values of the average non-
interest income share and bank assets (on the basis of a percentile rank). In Table 5, we
show that at the 25th, 50th, and 75th percentiles of non-interest income share, the derivative
increases as ASSETS increases. This finding confirms that the relation between risk-
adjusted returns and non-interest income is stronger at large banks.

3 Testing exactly the same fixed effect specifications used in Stiroh and Rumble (2006, Table 8) we find a
positive coefficient for NIIs. For the sake of brevity, we do not report the regression outcome.
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Table 4 This table reports estimates of the following fixed effects model: SHROEi;t ¼ k þ αt þ liþ
β1DIVi;t þ β2NIIsi;t þ β3NIIsi;t � ASSETSi;t þ β4NIIsi;t � ASSETS2i;t þ δ1ASSETSi;t þ δ2 ASSETSð Þ2

i;t
þ

δ3GROWTHi;t þ δ5LOANi;t þ δ6BADi;t þ δ7HOLDINGi;t þ δ8REGIONi;t þ υi;t , i=1, ..., N, t=1993, ...,
2003. Model (II) comprises the banks with an average bank assets during the period 1993–2003 that are
lower than the median value of the distribution of ASSETS. Model (III) comprises the banks with an average
bank assets, during the period 1993–2003 that are equal or higher than the median value of the distribution of
ASSETS. Model (IV) shows the banks with REGION=1 (regional banks) during the period 1993–2003 (as
consequence, we drop one bank that changed its regional presence in 2003), while in model (V) are
considered the banks with REGION=0 (not regional banks). In models (II)–(V) to avoid the singularity
problem, we do not consider the variables REGION and HOLDING

Dependent variable SHROE SHROE SHROE SHROE SHROE
Sample Overall Smaller banks Larger banks Regional

banks
Not regional
banks

Model (I) (II) (III) (IV) (V)

DIV 2.319** 4.190*** 1.473 3.175*** −4.157***
(1.094) (1.300) (1.074) (1.003) (1.449)

NIIs −43.226* 468.731*** −49.975 −48.401 −33.990
(23.616) (156.956) (45.814) (60.606) (72.907)

ASSETS 4.239* 45.056*** 6.535* 5.378 2.520
(2.210) (12.702) (3.452) (5.668) (5.683)

ASSETS × NIIs 7.098* −101.841*** 8.092 7.592 8.092
(4.080) (32.941) (7.691) (11.741) (12.148)

ASSETS2 −0.227** −2.429*** −0.324** −0.279 −0.138
(0.097) (0.670) (0.146) (0.277) (0.235)

ASSETS2 × NIIs −0.270 5.498*** −0.308 −0.272 −0.384
(0.176) (1.725) (0.318) (0.569) (0.502)

GROWTH 3.588 16.501** 1.488 1.829 9.398*
(2.828) (6.486) (3.253) (3.256) (4.907)

LOAN 1.479*** 2.841*** 0.922 2.300*** −1.437
(0.537) (0.897) (0.704) (0.630) (0.945)

BAD −6.651*** −6.927*** −8.537*** −6.919*** −13.027***
(1.442) (1.721) (3.037) (1.562) (3.896)

HOLDING −0.109 – – – –
(0.138) – – – –

REGION 1.272*** – – – –
(0.432) – – – –

Constant −19.463 −208.148*** −31.123 −25.113 −8.587
(12.527) (60.318) (20.179) (29.069) (33.853)

Bank fixed effects Included Included Included Included Included
Time fixed effects Included Included Included Included Included
Diagnostics
Adjusted R-squared 0.8833 0.8920 0.8801 0.8888 0.7936
F-statistic 62.8*** 59.6*** 53.5*** 64.5*** 20.7***
Sum squared resid 490.5 232.1 235.8 381.7 72.4

Hypotheses testing
∂SHROE/∂NIIsa 2.619*** 0.292 2.615*** 2.114*** 6.258***
Fixed effects testb 1,646*** 874*** 863*** 1,378*** 269***

∂SHROE/
∂ASSETSc

6.89–
0.66·ASSETS

11.64–
1.25·ASSETS

9.92–
0.91·ASSETS

8.16–
0.76·ASSETS

5.73–
0.58·ASSETS

Cross sections
included

85 42 43 66 18
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Moreover, in Table 5 we see that the first derivative of risk-adjusted returns is not
significant for banks at the 25th percentile of ASSETS and 75th percentile of NIIs. This
result suggests that small banks can make gains from increasing non-interest income only
when they have a low level of NIIs to start with.

In Models (II) and (III) of Table 4, we perform an additional test that addresses the bank
size issue. In this test we re-estimate Model (I) for two subsamples: the smaller and the
larger half of banks. We rank our sample of 85 banks on the basis of their average size and
divide it into two groups obtaining 42 small banks and 43 large banks. In these two separate

Table 4 (continued)

Dependent variable SHROE SHROE SHROE SHROE SHROE
Sample Overall Smaller banks Larger banks Regional

banks
Not regional
banks

Model (I) (II) (III) (IV) (V)

Total pool (balanced)
observations

850 420 430 660 180

Robust standard errors appear in parentheses. To conserve space, we do not report the coefficient estimates
and probability values for the set of banks and year dummies.

*p=0.10, **p=0.05 and ***p=0.001
a Derivative of the Sharpe’s Ratios for ROE (SHROE) with respect to the share of non-interest income over
net operating income (NIIs). The significance is determined by a Wald test with statistic distributed as a Chi-
square with 1 degrees of freedom.
b Likelihood Ratio test for the joint significance of both cross-section and period fixed effects. The statistic is
distributed as a Chi-square with 93 degrees of freedom for the model (I), 51 d.f. for the model (II), 50 d.f. for
the model (III), 74 d.f. for the model (IV), and 26 d.f. for the model (V).
c Derivative of the Sharpe’s Ratios for ROE (SHROE) with respect to the bank assets (ASSETS).

Table 5 Derivative of the Sharpe’s Ratios for ROE (SHROE) with respect to the share of non-interest
income over net operating income (NIIs). We base our estimates on regression results from the following
model:SHROEi;t ¼ k þ αt þ li þ β1DIVi;t þ β2NIIsi;t þ β3NIIsi;t � ASSETSi;t þ β4NIIsi;t � ASSETS2i;t þ
δ1ASSETSi;t þ δ2 ASSETSð Þ2

i;t
þδ3GROWTHi;t þ δ5LOANi;t þ δ6BADi;t þ δ7HOLDINGi;t þ δ8REGIONi;tþ

υi;t , i=1, ..., N, t=1993, ..., 2003. We evaluate the derivatives at different values of the average non-interest
income share and bank assets based on percentile ranks. The 25th, 50th, and 75th percentile of non-interest
income shares correspond to 0.29, 0.36, and 0.43, respectively. The 25th, 50th, and 75th percentile of bank
assets (deflated with GDP deflator) correspond to 9.6, 10.1, and 11.2, respectively

Non-interest income share (NIIs) percentiles

25th 50th 75th

Bank assets
(ASSETS) percentiles

25th 1.928*** 1.291* 0.649
(0.718) (0.731) (0.858)

50th 2.884*** 2.248*** 1.606**
(0.675) (0.599) (0.666)

75th 4.393*** 3.757*** 3.114***
(0.88) (0.709) (0.641)

The significance is determined by a Wald test with statistic distributed as a Chi-square with 1 degrees of
freedom. Standard errors appear in parentheses.
*p=0.10, **p=0.05 and ***p=0.001
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regressions, the first derivative, which we evaluate at the mean value of NNIs and ASSETS,
turns out to be positive and significant only for larger banks (Model III), while it is positive
but not statistically significant for smaller banks (Model II). However, for larger banks
(Model III), we find that the DIV coefficient is not significant. This result suggests that
there are limits to diversification gains as banks get larger.

There are two other possible explanations that might explain the systematic differences
found in studies that compare European and U.S. banks. The first is the longevity of fee-
based relationships: although the switching costs associated with fee-based relationships are
lower than those of lending relationships, customer behavior suggests that clients change
their reference bank rarely (European Commission 2006). The second is the diffusion of
credit scoring methods: the use of these risk-analysis methods, mostly by larger banks,
combined with the possibility of using information contained in data-sharing credit
registers, can reduce the switching costs in transaction-based lending both for borrowers
and lenders.

Stiroh (2004b) argues that an aspect that could limit the benefits of income
diversification is the cross-selling of banking products. However, on the basis of the
European Commission (2006) data, the number of products purchased together from the
same bank by a consumer or SME in Italy is very small (for consumer and SMEs, 2 and
about 2.5, respectively).

Clearly, the degree of cross-selling in Italy, and more generally in Europe, is so small
that it is improbable that it can produce a positive correlation between interest and non-
interest income.

The unavailability of reliable data on the longevity of fee-based relationships, on the
diffusion of credit scoring methods, and on the incidence of cross-selling does not allow us
to perform an empirical investigation on the impact of these three factors.

5.1 Control Variables

For our control variables, we calculate the first derivative of SHROE with respect to
ASSETS, on the basis of Model (I), Table 4, and find a negative-sloped linear relation in
bank size that intersects the x-axis at a level of ASSETS equal to about 10.5. This finding
suggests that the relation between SHROE and bank size is an inverted U-shape: as bank
size increases, risk-adjusted returns increase too, but this effect tends to die off. Beyond the
size threshold, equal to 10.5 (nearly 59% of the data are under this level), it reverses sign.

In our view, this outcome happens because up to a certain size level, banks are able to
exploit scale and scope economies and more efficient risk-management techniques. After a
given threshold, the difficulties that arise from the greater complexity of a larger
organizational structure and the rigidity of the cost structure lead to a worsening of the
risk-adjusted returns. This outcome could be due to the differences in the cost structure
related to the two kinds of bank businesses (DeYoung and Rice 2004b). The costs of the
inputs needed to increase lending activity are mainly variable (the interest rate paid on
additional funding), while the costs to increase activities that generate non-interest income
are mainly fixed (e.g., investment in human capital).

The coefficient associated with LOAN is positive and statistically significant for all the
specifications considered. This result indicates that, ceteris paribus, for Italian banks an
increase in the lending activity will lead to greater risk-adjusted returns. Thus, our findings
differ from Stiroh’s (2004a) and Stiroh and Rumble’s (2006). These authors interpret their
finding of a negative coefficient as an indication that lending is a risky activity. However,
we note that in their econometric specification they do not consider the loan quality, which
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in our opinion, once taken into account, can make the difference. On the other hand, in
DeYoung and Rice (2004a), the coefficient on the ratio between loans and bank assets
comes out positive but statistically not significant.

The BAD control variable has a negative impact on risk-adjusted returns. This result is
in line with the DeYoung and Rice (2004a) findings.

REGION enters all the equations with a significant and positive sign. Thus, ceteris
paribus, banks with a restricted spatial presence would exhibit a higher increase in their
risk-adjusted profits. Considering that banks with a high geographic concentration
(dispersion) are those with a smaller (larger) size, the variable REGION is going to only
partially offset the positive effect of ASSETS. Morgan and Samolyk (2003) find the same
evidence. Acharya et al. (2002) find that geographic diversification produces an
improvement in the risk–return trade-off only for moderate-risk banks, while for the high
risk banks the effect is negative.

To evaluate the interaction of REGION with income diversification, we divide our
sample in two subsamples: in the first subsample (Table 4, Model (IV)) we include the
banks with a presence in only one Italian region (REGION=1). In the second subsample we
consider the remaining banks (Table 4, Model (V)). In both Models (IV) and (V) the first
derivative of SHROE with respect to NIIs is positive and significant. However, we find that
the DIV coefficient in Model (V) becomes negative, signalling that a wider geographic
presence can produce income diversification losses. A possible explanation of such an
outcome may be attributable to the higher and more volatile operating costs associated with
a widespread network of branches. Moreover, geographic focus could enable banks to gain
higher benefits in terms of clients’ monitoring.

Another explanation of this result is the diminishing importance of geographic
diversification that is due to the diffusion of credit derivatives and securitization. This
diffusion allows banks to optimize the active management of credits with low operating
costs (see, e.g., Winton 1999). However, we stress that during the period 1993–2003, 60%
of all banks with geographic focus belonged to holding companies. This figure shows that
the geographic diversification obtains at the group level (Klein and Saidenberg 1997, show
that bank holding companies do get benefits from geographic diversification).

5.2 Robustness Tests

One drawback of the DIV measure of diversification is the fact that it can change even
when the underlying product mix does not change; for example, if a bank reduces its loan
interest rates but increases its loan origination fees, leaving total income unchanged. To test
the robustness of our regression results to the change of the income diversification measure,
we construct a new measure that takes into account three separate components of non-
interest income. This measure is equal to:

DIVC ¼ 1� NETs2 þ NCOMMs2 þ NTRADs2 þ OTHERs2
� � ð8Þ

where NCOMMs is the share of net commissions income (i.e., the yield from a wide variety
of banking services ranging from provision of guarantees to securities and payment
transactions, from bonds and account administration to saving management services, from
investment banking to distribution of third parties’ products) over net operating income;
NTRADs is the share of net trading income, which is derived from equities, bonds, foreign
exchange, and derivatives trading, over net operating income; and OTHERs is the share of
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other non-interest income, which is derived from participations, financial leasing, and
merchant banking, over net operating income.

We run a new set of regressions on the basis of the following model:

Yi;t ¼ k þ at þ li þ g1DIVCi;t þ g2NTRADsi;t þ g2NCOMMsi;t þ g2OTHERsi;t

þ d1ASSETSi;t þ d2 ASSETSð Þ2
i;t
þd3GROWTHi;t þ d4EQUITYi;t þ d5LOANi;t

þ d6BADi;t þ d7HOLDINGi;t þ d8REGIONi;t þ ui;t ð9Þ

i ¼ 1; :::; 84; t ¼ 1993; . . . ; 2003

Table 6 displays the regression results for Eq. 9. The impact of the measure of income
diversification based on the non-interest income components (DIVC) is positive and
statistically significant. The first derivative of risk-adjusted returns with respect to NIIs for
an increase of one of its three components (NTRADs, NCOMMs, and OTHERs,
respectively) is positive and statistically significant. Thus, income diversification obtained
through a change of the bank product mix has a positive influence on risk-adjusted returns.
Moreover, the differences between the coefficients of the three components of NIIs,
considered as pairs, are not statistically significant. This result suggests that the source of
non-interest income is less important than the level of NIIs. Broadly speaking, the
diversification gains seem to be associated with non-interest income in general, not with the
specific business lines that generate that income.

We successfully test the robustness of our results in several other ways. We apply to
Eq. 6 a model with time fixed effects, but with bank random effects. Furthermore, we
redefine the dependent variables of Eq. 1, taking into account as profit measures, and hence
as Sharpe ratios, the return on equity and assets before tax. Finally, we estimate Eq. 6 by
using a data sample whose bank performance measures are truncated at the 1st and 99th
percentiles. We do not find relevant differences either in the signs or in the statistical
significance of the estimated coefficients.4

6 Conclusions

Although the shift toward non-interest revenues is undisputedly recognized as one of the
important factors behind the recovery of Italian banks’ profitability, whether the increase in
return has been obtained at the expense of higher profit volatility is still an open question.

In this paper, we try to answer that question through an empirical analysis for which we
use data from a sample of Italian banks for the period 1993–2003. We run panel regressions
of a set of risk-adjusted return measures on an income diversification measure that we
derive from a Herfindahl–Hirschman Index of specialization.

On the basis of our regression results, we conclude that for our balanced sample of
Italian banks during the 1993–2003 timeframe, the relation between income diversification
and risk-adjusted returns has been positive, that is, the increase in non-interest income has
been associated with an increase in profits per unit of risk. We also find an inverted
U-shaped relation between profits per unit of risk and bank size.

4 The results of these robustness tests are available in a longer working paper version of this study upon
request.
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Table 6 This table reports estimates of the following fixed effects model: Yi;t ¼ k þ αt þ liþ
g1DIVC i;t þ g2NTRADs i;t þ g3NCOMMs i;t þ g4OTHERs i;t þ δ1ASSETS i;t þ δ2 ASSETSð Þ2

i;t
þ

δ3GROWTHi;t þ δ4EQUITYi;t þ δ5LOANi;t þ δ6BADi;t þ δ7HOLDINGi;t þ δ8REGIONi;t þ υi;t , i = 1, ...,
84, t = 1993, ..., 2003 where Y is equal to Sharpe’s Ratios for ROE (SHROE) and for ROA (SHROA) in
models (I)–(III) and (IV)–(VI) respectively. We consider the measure of income diversification (DIVC) and
the share of the components of non-interest income over net operating income together only in the first and
fourth model. We consider the share of equity on bank assets (EQUITY) only with SHROA as dependent
variable, and consider the bank assets (ASSETS) only with SHROE as dependent variable. From the sample
considered in the previous estimations, we drop one bank with a negative value of DIVC

Dependent variable SHROE SHROE SHROE SHROA SHROA SHROA
Model (I) (II) (III) (IV) (V) (VI)

DIVC 2.005* – 2.258*** 1.812 – 2.176***
(1.144) – (0.657) (1.110) – (0.668)

NTRADs 0.845 2.283 – 0.950 2.223 –
(1.581) (1.521) – (1.526) (1.456) –

NCOMMs −0.097 1.782* – 0.429 2.111* –
(1.445) (1.049) – (1.497) (1.119) –

OTHERs 0.788 1.642** – 1.262 2.026** –
(0.993) (0.801) – (1.018) (0.844) –

ASSETS 4.855*** 4.463** 4.978*** – – –
(1.861) (1.823) (1.872) – – –

ASSETS2 −0.233*** −0.217*** −0.237*** −0.027** −0.029*** −0.024**
(0.081) (0.080) (0.082) (0.011) (0.010) (0.010)

GROWTH 1.942 2.563 1.964 3.951 4.397 4.007
(2.780) (2.812) (2.818) (2.858) (2.881) (2.873)

EQUITY – – – 3.488 3.202 3.099
– – – (2.604) (2.597) (2.654)

LOAN 1.457*** 1.511*** 1.239** 1.385** 1.407** 1.154**
(0.562) (0.551) (0.531) (0.571) (0.569) (0.533)

BAD −6.363*** −6.198*** −6.118*** −6.177*** −6.051*** −5.868***
(1.673) (1.685) (1.660) (1.691) (1.713) (1.680)

HOLDING −0.133 −0.094 −0.164 −0.160 −0.133 −0.192
(0.137) (0.135) (0.137) (0.128) (0.126) (0.127)

REGION 1.373*** 1.392*** 1.367*** 1.428*** 1.443*** 1.470***
(0.435) (0.421) (0.424) (0.413) (0.397) (0.398)

Constant −24.823** −22.124** −25.609** 3.106** 3.683** 3.007**
(10.555) (10.300) (10.571) (1.440) (1.427) (1.444)

Bank fixed effects Included Included Included Included Included Included
Time fixed effects Included Included Included Included Included Included
Diagnostics
Adjusted R-squared 0.8805 0.8786 0.8803 0.9174 0.9164 0.9171
F-statistic 61.0*** 60.5*** 62.7*** 91.4*** 91.2*** 93.9***
Sum squared resid 489.7 497.9 492.3 519.1 525.9 522.6

Hypotheses testing
γ1=γ2=γ3=γ4=0

a 25.9*** – – 25.3*** – –
γ2−γ3=0b 0.641 0.085 – 0.187 0.004 –
γ2−γ4=0b 0.002 0.164 – 0.056 0.016 –
γ3−γ4=0b 0.618 0.018 – 0.484 0.006 –
∂Y/∂NTRADsc 3.115*** 2.283 2.581*** 2.971*** 2.223 2.487***
∂Y/∂NCOMMsc 1.561 1.782* 1.903*** 1.878 2.111* 1.834***
∂Y/∂OTHERsc 2.771*** 1.642** 2.313*** 3.008*** 2.026** 2.229***
Fixed effects testd 1,632*** 1,601*** 1,626*** 1,950*** 1,943*** 1,954***
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Our results also suggest that small banks with very small non-interest income shares
experience financial performance gains from increasing non-interest income. Further that
measured performance gains are associated with non-interest income in general and not
with the specific business lines that generate that income.

Our findings confirm the earlier findings of Smith et al. (2003), namely, that the different
impact of the increase in non-interest income share on European and U.S. banks. In our
interpretation, this outcome is due to the existing structural and regulatory differences. One
of the main structural economic factors that can positively affect the relation between
income diversification and income stability is bank size. In our view, economies of scale
and the capability of investing more intensively in ICT allow larger banks to manage the
operating leverage associated with fee-based transactions (see DeYoung and Roland 2001)
much better than small-sized banks. The use of new technologies, such as online services,
enables banks to sell additional products and services, entailing limited or no operating
marginal costs. These benefits can more than compensate the disadvantages from higher
fixed costs linked to investment in ICT.

We find an empirical confirmation of this interpretation: the relation between risk-
adjusted return and non-interest income is stronger at large banks. Thus, the findings in U.
S. studies, that financial performance is either neutral or negative with respect to increases
in non-interest income, may simply reflect the fact that most U.S. banks are relatively small.
Further study is thus warranted.

Alternatively, it may be the case that the typical Italian bank was ITC-deficient at the
start of our sample period (relative to the typical U.S. bank), and that the increase in non-
interest income during our sample period was simultaneously accompanied by increased
investment in ITC necessary for these new products and production processes. Thus, the
improvement in financial performance associated with non-interest income could be at least
partly caused by improved overall productive efficiency. This explanation would be
consistent with research on the drivers of Italian bank mergers (Focarelli et al. 2002), and
suggests that these banks merged in order to “modernize”, i.e., increase both fee-based
income and ITC investment.

Table 6 (continued)

Dependent variable SHROE SHROE SHROE SHROA SHROA SHROA
Model (I) (II) (III) (IV) (V) (VI)

Cross sections included 84 84 84 84 84 84
Total pool (balanced)
observations

840 840 840 840 840 840

Robust standard errors appear in parentheses. Coefficient estimates and probability values for the set of banks
and year dummies are not reported for the sake of brevity.

*p=0.10, **p=0.05 and ***p=0.001
aWald test for the joint significance of coefficients. The statistic is distributed as a Chi-square with 4 degrees
of freedom.
bWald test for the significance of difference in coefficients of the components of NIIs considered in pairs.
The statistic is distributed as a Chi-square with 1 degree of freedom.
c Impact on the Sharpe’s Ratios (Y) of the growth of NIIs through the increase of NTRADs, NCOMMs, and
OTHERs, respectively. The significance is determined by a Wald test with statistic distributed as a Chi-
square with 1 degree of freedom.
d Likelihood Ratio test for the joint significance of both cross-section and period fixed effects. The statistic is
distributed as a Chi-square with 92 degrees of freedom.
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Other possible explanations that we do not test here, due to lack of data, are the
longevity of fee-based relationships (switching costs associated with fee-based relationship
are lower than that of lending relationship, but the observation of customer behavior tells us
that clients rarely change their reference bank; see European Commission 2006); the
diffusion of credit scoring methods (the use of these risk-analysis methods, most of all in
larger banks, combined with the possibility of using information contained in data sharing
credit registers, can reduce the switching costs in transaction-based lending both for
borrowers and lenders); the degree of cross-selling of banking products (the low number of
products purchased together from the same bank by a consumer or an SME in Italy and
Europe in general, signal that the correlation between interest and non-interest income
should be small or negative). The role of these last three factors could be the subject of
future research.
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Appendix

Table 7 Banks in our sample

Bank Sizea Typeb

1 Banca Agricola Mantovana Spa Medium Regional
2 Banca Agricola Popolare di Ragusa Small Intra-provincial
3 Banca Antoniana Popolare Veneta Large Intra-regional
4 Banca Carige Spa Medium Regional
5 Banca Cr di Vignola Spa Small Intra-provincial
6 Banca del Piemonte Spa Very small Intra-provincial
7 Banca del Salento Credito Popolare Small Regional
8 Banca delle Marche Spa Medium Regional
9 Banca dell’Umbria 1462 Spa Small Intra-provincial
10 Banca di Piacenza Scrl Small Intra-provincial
11 Banca di Roma Spa Very large National
12 Banca di Trento e Bolzano Spa Small Regional
13 Banca di Valle Camonica Spa Small Intra-provincial
14 Banca Fideuram Spa Small Intra-provincial
15 Banca Monte dei Paschi di Siena Very large National
16 Banca Nazionale del Lavoro Spa Very large National
17 Banca Piccolo Credito Valtellinese Small Intra-provincial
18 Banca Popolare Commercio e Industria Large Intra-regional
19 Banca Popolare del Lazio Scrl Small Intra-provincial
20 Banca Popolare dell’Adriatico Small Intra-regional
21 Banca Popolare dell’Alto Adige Small Intra-provincial
22 Banca Popolare dell’Emilia Romagna Medium Regional
23 Banca Popolare dell’Etruria e Lazio Small Intra-regional
24 Banca Popolare dell’Irpinia Small Intra-provincial
25 Banca Popolare di Bergamo Credito Varesino Large Intra-regional
26 Banca Popolare di Cremona Scrl Small Intra-provincial
27 Banca Popolare di Intra Scrl Small Intra-provincial
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Table 7 (continued)

Bank Sizea Typeb

28 Banca Popolare di Lodi Scrl Medium Regional
29 Banca Popolare di Milano Scrl Large Intra-regional
30 Banca Popolare di Novara Scrl Large National
31 Banca Popolare di Sondrio Scrl Medium Regional
32 Banca Popolare di Vicenza Scrl Medium Intra-provincial
33 Banca Popolare Friuladria Spa Small Regional
34 Banca Popolare Friuladria Spa Small Intra-provincial
35 Banca Regionale Europea Spa Medium Regional
36 Banca Regionale Europea Spa Small Intra-provincial
37 Banca Sella Spa Small Regional
38 Banca Toscana Spa Medium Intra-regional
39 Banco di Brescia San Paolo Caboto Medium Regional
40 Banco di Desio e della Brianza Small Intra-provincial
41 Banco Popolare di Verona e Novara Large Regional
42 Bcc di Roma Scrl Small Intra-provincial
43 Bipop Carire Spa Medium Intra-provincial
44 Carispaq Spa Small Intra-provincial
45 Cassa dei Risparmi di Forli’ Small Intra-provincial
46 Cr Carpi Spa Small Intra-provincial
47 Cr della Provincia di Chieti Small Intra-provincial
48 Cr della Provincia di Teramo Small Intra-provincial
49 Cr della Provincia di Viterbo Small Intra-provincial
50 Cr della Spezia Spa Small Intra-provincial
51 Cr di Alessandria Spa Small Intra-provincial
52 Cr di Ascoli Piceno Small Intra-provincial
53 Cr di Asti Spa Small Intra-provincial
54 Cr di Biella e Vercelli Spa Small Intra-provincial
55 Cr di Bolzano Spa Small Provincial
56 Cr di Cento Spa Small Intra-provincial
57 Cr di Cesena Spa Small Intra-provincial
58 Cr di Civitavecchia Spa Very small Intra-provincial
59 Cr di Fermo Spa Small Intra-provincial
60 Cr di Ferrara Spa Small Intra-provincial
61 Cr di Firenze Spa Medium Regional
62 Cr di Padova e Rovigo Spa Medium Regional
63 Cr di Parma e Piacenza Spa Medium Intra-regional
64 Cr di Pisa Spa Small Intra-provincial
65 Cr di Pistoia e Pescia Spa Small Intra-provincial
66 Cr di Ravenna Spa Small Intra-provincial
67 Cr di Rieti Spa Small Intra-provincial
68 Cr di Rimini Small Intra-provincial
69 Cr di San Miniato Spa Small Intra-provincial
70 Cr di Savona Spa Small Intra-provincial
71 Cr di Terni e Narni Spa Very small Provincial
72 Cr di Udine e Pordenone Spa Small Intra-provincial
73 Cr di Venezia Spa Small Intra-provincial
74 Cr in Bologna Spa Medium Intra-provincial
75 Credito Artigiano Spa Small Intra-provincial
76 Credito Bergamasco Spa Medium Regional
77 Credito Emiliano Spa Medium Intra-regional
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Table 7 (continued)

Bank Sizea Typeb

78 Credito Italiano Spa Very large National
79 Deutsche Bank Spa Medium Intra-regional
80 Efibanca Spa Small Not defined
81 Irfis Spa Very small Not defined
82 Mediocredito Centrale Spa Medium Not defined
83 Nuova Banca Mediterranea Small Regional
84 Sanpaolo Imi Spa Very large National
85 Veneto Banca Small Intra-provincial

a Definitions for size are those used by the Bank of Italy, which defines a very large bank as one with total
assets greater than 45 bln euros; a large bank as one with total assets between 20 and 45 bln euros; a medium
bank as one with total assets between 7 and 20 bln euros; a small bank as one with total assets between 1 and
7 bln euros; and a very small bank as one with total assets less than 1 bln euros.
b Among the “not defined” banks there are a substantial number of old “special credit institutions”.
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