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Abstract
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monitoring efficiency, while a diversified loan portfolio

might also enhance stability. This paper finds that sectoral
specialization increases volatility and systemic risk
exposures, while not leading to higher returns. The paper
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intermediation models.
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1 Introduction

Sectoral specialization of production and employment varies widely across countries; often, though not ex-
clusively, related to the level of development (Imbs and Wacziarg (2003)). Different degrees of specialization
and concentration also have an impact on the scope for and the extent of lending concentration by banks. In
turn, lending concentration affects bank risk as well as banking system stability via different and possibly
opposing channels. This paper tests these effects empirically and documents how lending specialization is
related to bank performance (valuation and returns), bank-specific risk (total volatility), as well as systemic
risk (the marginal expected shortfall). While lending specialization has often been flagged by academics and
regulators as a critical dimension in banks’ performance and stability, research has been hampered by the
dearth of data. Using both market-based and annual report-based approaches to measure lending specializa-
tion for a broad cross-section of banks and countries over the period 2002 to 2011, this paper is the first to
empirically gauge the relationship between bank lending specialization and bank performance and stability.
Lending concentration by banks has two opposing effects on banks’ risk-taking incentives and hence on
their stability. On the one hand, the traditional portfolio theory view posits that diversification largely elimi-
nates the impact of idiosyncratic shocks on banks’ loan portfolio. On the other hand, lending specialization
can also result in better screening of potential borrowers and loan applications and more efficient monitor-
ing, hence leading to lower default risk and higher (risk-adjusted) returns. Focused banks will gain expertise
in the sectors they lend to, and hence can detect a deterioration of the borrower’s business earlier and may
react in a timely manner by risk mitigation (for example, by requesting additional collateral). Moreover, a
credible threat of better monitoring skills might also prevent risk-shifting by borrowers, as in Stiglitz and
Weiss (1981). However, lending concentration or diversification not only affects bank-specific risk, but also
the stability of the entire sector. In particular, from a systemic point of view, a third channel may play an
important role. In countries where the scope for lending diversification is limited, banks’ loan portfolios

will be more similar to each other, leading to a more homogeneous financial system. Furthermore, even



when diversification is feasible, banks may have incentives to herd, thus causing a lack of diversity. This
lack of diversity is potentially more costly for society as it implies that similar institutions will more likely
face problems at the same time. On the other hand, recent work has pointed to risks from diversification, if
all financial institutions diversify into the same portfolio (Wagner (2010)).

We gauge the relationship between lending specialization and bank performance and stability with two
novel data sets. First, we rely on stock return-based indicators of sectoral factor exposures. Using an
extended market model, we test whether banks are well diversified and are only exposed to the returns on
a broad market index, or whether they additionally exhibit significant exposures to certain sector-specific
portfolios. This method is similar in spirit to returns-based style analysis, which is a statistical technique
mainly used to deconstruct mutual fund returns in exposures to investment strategies or asset classes (e.g.
with respect to large versus small stocks or value versus growth stocks, (see e.g. Sharpe (1992), Brown and
Goetzmann (1997) and ter Horst et al. (2004)). Second, we also construct a hand-collected database on the
sectoral exposures of the largest banks based on the information they report in the notes to their financial
statements. We limit this analysis to listed banks with total assets in excess of US$ 10 billion as these are
more likely to publish a detailed report on their website, and find useful information for 317 banks over the
period 2007-2011. Both the return-based and accounting-based sectoral exposures are then used to compute
several lending specialization indicators, such as focus of the portfolio (standard deviation or HHI of the
exposures) or herding with other banks (Euclidean distance measure).

Our main findings are that sectoral specialization ia positively related to bank risk, while not being
associated with higher returns. Moreover, it is associated with higher systemic risk exposures as well as
increases in total volatility. Hence, it seems that the portfolio diversification gains outweigh the potential
benefits of screening and monitoring efficiency in specialized lending. Furthermore, we find that dissimi-
larity with respect to other banks is also associated with higher risk along all dimensions, in contrast with

the theoretical predictions. The results are similar using either the return-based or hand-collected sectoral



exposure indicators, notwithstanding differences in sample period (2002-2011 versus 2007-2011), sample
size (2030 versus 317 banks) and methodology (bank fixed effects or not).

Sample splits show that our findings hold for the whole sample period, but are stronger for the post-2007
crisis period. A major advantage of our database compared to related studies is its international dimension,
which allows examining cross-country differences in the lending specialization-performance relationship.
We document that the relationships between sectoral specialization, valuation, volatility and systemic risk
contribution are driven by developed countries and countries with no regulatory requirements on diver-
sification, banks operating in more competitive markets and banks focusing on traditional intermediation
business. These findings suggest that the regulatory response to our findings cannot be "one size fits all",
but rather has to be tailored to bank and country circumstances.

The relationship between lending concentration and bank performance and stability is not only interest-
ing for academics but has been central to policy and regulatory discussions. Historical experience shows
that concentration of credit risk in asset portfolios has been one of the major causes of bank distress (e.g. by
being overexposed to Enron, Worldcom and the likes). According to a 2004 Basel committee study, credit
concentration caused nine of the 13 major banking system crises around the world in the twentieth century,
resulting in calls for a revised regulatory approach to sectoral concentration to overcome one of the main
shortcomings of the first Basel Accord (i.e. ignhoring the potential consequences of this specialization within
banks’ credit portfolios). Consequently, the second Basel agreement incorporated adjustments regarding the
impact of bank lending specialization, though only in the second pillar on the supervisory review process
rather than in the first pillar of capital requirements. In “Basel 2did Basel |lI, there have been no major
adjustments regarding concentration risk.

Our paper is related to the literature on lending concentration. Concentration risk could stem from either

l“Basel 2.5” is the intermediate change in capital requirements that came into force on December 31, 2011 (e.g. by means of

the second and third Capital Requirement Directive in the EU).



imperfect granularity (i.e. exposure to large single names) or imperfect sectoral diversification. Both lead
to deviations from the asymptotic single risk factor framework. Empirical evidence for developed countries
indicates that the impact on economic capital is larger for sectoral concentration than for name concentration.
Using German data (but with a hint that the conclusions are generalizable to other continental European
banks), Duellmann and Masschelein (2007) find that economic capital increases from 7.8% in the case of
the most diversified benchmark portfolio to 11.7% for a portfolio concentrated in one sector. However,
there is also theoretical and empirical evidence that shows how lending specialization may be beneficial and
reduce risk or increase (risk-adjusted) returns. Winton (2000) shows theoretically that it is likely that the
bank’s monitoring effectiveness is lower in new sectors, with the effect that diversification lowers average
returns on monitored loans, as banks are less likely to improve monitoring incentives, and is more likely
to increase the bank’s chance of failure. The aforementioned effects theoretically imply a reduction in the
probability of default. Empirical evidence by Acharya et al. (2006) for Italy and by Hayden et al. (2007)
for Germany documents that specialization in certain industries is indeed accompanied by lower loan loss
rates. Boeve et al. (2010) find that German cooperative and saving banks exert more and better monitoring
if they are specialized rather than diversified. Empirical evidence from Brazil, by Tabak et al. (2011) also
hints to the fact that loan portfolio concentration seems to improve the performance of banks in both return
and risk of default. In addition, these authors also document that the loan portfolios of Brazilian banks are
more concentrated compared to e.g. Germany, Italy and the U.S. While the existing literature focuses either
on single countries or syndicated lending (Cai et al. (2013)), our paper is the first cross-country study on
the relationship between lending specialization and bank performance and risk, which also allows testing
for cross-country variation in the relationship. While other studies have focussed on banks’ diversification

in interest and non-interest business, we use unique and novel data to shed light on lending specfalization.

2See De Jonghe (2010), Demirguc-Kunt and Huizinga (2010) and Stiroh and Rumble (2006), among others, for studies on

interest vs. non-interest business of banks.



The remainder of the paper is structured as follows. The next section introduces our sample and unique
(hand-collected) data. In Section 3, we outline the methodology and describe the estimated impact of two
different sets of specialization measures on bank performance. In Section 4, we exploit the multiple country
dimension of the database and examine whether the impact of lending specialization on performance is
conditional on certain country-specific or bank-specific characteristics. Section 5 concludes the paper with

policy implications and avenues for further research.

2 Data

In the analysis, we combine data from several sources. We obtain information on banks’ balance sheets and
income statements from Bankscope, which is a database compiled by Fitch/Bureau Van Dijck that contains
information on banks around the globe, based on publicly available data-sources. Bankscope contains infor-
mation for listed, delisted as well as privately held banks. While Bankscope does not contain stock market
information on a daily basis, it does contain information on the ticker as well as the ISIN number of (de)listed
banks’ equity, which enables matching Bankscope with Datastream. From Datastream, we retrieve infor-
mation on a bank’s stock price as well as its market capitalization. The combined Bankscope-Datastream
sample, cleaned for missing items on variables of interest, yl@ldi89 observations, o, 005 banks from
77 countries over the perio2D02 — 2011. We include commercial banks, bank holding companies, as well
as saving banks and cooperatives.

Our independent variables of interest are several proxies of the degree of sectoral specialization of
a bank’s loan portfolio. These data are not directly available from (commercial) databases for a cross-

country sample of banks. Therefore, we take a two-pronged approach. First of all, we rely on return-

3Authors of studies on lending concentration have either used confidential data gathered by the central bank’s credit register (for
single country studies) or relied on syndicated loan exposures (e.g. Cai et al. (2013)). In the latter case, the sample is limited to the

subset of very large, internationally active financial instutions (which are mainly located in the US). Moreover, the exposures are



based indicators of sectoral factor exposures (subsection 2.1). Secondly, we construct a hand-collected
database of the sectoral exposures reported by the largest banks in the notes to their financial statements.
The procedure to hand-collect the accounting-based sectoral shares will be exposed in subsection 2.2. To
gauge the relationship between sectoral specialization and bank performance, we use various dimensions
of bank risk and return. The construction of these dependent variables is described in subsection 2.3. The
correlations between both types of sectoral specialization measures as well as their relationship with bank

performance measures are described in subsection 2.4.

2.1 A stock return-based approach to measuring banks’ sectoral exposures and lending

specialization

A bank’s stock price is influenced by exposures to systematic risk as well as idiosyncratic news. If a bank
holds a well-diversified loan portfolio, then its stock return should mainly co-move with returns on a broad
market-wide index. On the other hand, if a bank’s loan portfolio is (over)exposed to certain sectors, then
the bank’s stock return should not only react to economy-wide shocks, but also to sector-specific news.
Using an extended market model, we test whether banks are well diversified and are only exposed to the
market index, or whether they additionally exhibit significant exposures to certain sector-specific portfolios
(and hence violate the assumption underlying the asymptotic single risk factor framework). This method is
similar in spirit to returns-based style analysis, which is a statistical technique mainly used to deconstruct
mutual fund returns in exposures to investment strategies or asset classes (see e.g. Sharpe (1992), Brown
and Goetzmann (1997) and ter Horst et al. (2004)). These exposures are then interpreted as a measure of
a fund or portfolio manager’s style (e.g. with respect to large versus small stocks or value versus growth
stocks). A similar approach is used by Acharya and Steffen (2013) to infer European banks’ sovereign risk

exposure from asset prices. They relate banks’ stock returns to yields on German government debt and

then limited to the syndicated loans, which may not be representative for the overall portfolio of commercial and industrial loans.



yields on GIIPS countries’ debt, to obtain market-based indicators of banks’ exposures to sovereign risk.

In particular, we estimate the following equation for each bank:

s
rig=c+ pri’ + Z Biri + €} 1)
s=1

We regress a bank’s stock return {y-on the returns on a broad market indef/jras well as on the
return to S (=10) different sectoral indices ) The sectoral indices are based on the Industry Classifica-
tion Benchmark (ICB). More specifically, we use the level 2 decomposition, which divides the total market
into 10 industries: oil & gas, basic materials, industrials, consumer goods, healthcare, consumer services,
telecommunications, utilities, technology, and financials. As we are interested in exposures to sector-specific
news (and not the movement in sectoral indices due to economy-wide news), we first orthogonalize each
of ther§ series with respect to market-wide returng/frand the financial sector returfisDoing so, we
clean the sectoral returns from market-wide news as well as their dependence on financial sector (shocks).
Subsequently, we standardize the orthogonalized exposures, which facilitates comparing the exposures to
different industries. The estimatgtd coefficients then reflect both the exposure to as well as the riskiness
(volatility) of the sectoral shocks. The residugl, captures the idiosyncratic or bank-specific news compo-
nent. We estimate Equation (1) for each bank and for each year using daily returns, such that we end up with
a panel database on sectoral exposures that varies at the bank-year frequency. The panel dataset of estimated
exposures consists @R, 689 bank-year observations, coverigd05 banks from77 countries over a ten
year period starting iR002. We do not impose constraints on the coefficients and hence allow that a bank
has a negative exposure to, and hence is short in, a specific industry. Information on the estimated exposures

is reported in Table 1.

<Insert Table 1 around here>

“The returns on the financial sector index are orthogonal with respect to the market.



It is important to note that there is an asymmetry in the interpretation of significant and insignificant
factor loadings. While significant factor loadings can be interpreted as implying (over)exposure to a specific
sector, finding a zero (or non-significant) exposure on average can be due to three different reasons. First,
banks are opaque and stock market participants are not able to make an accurate assessment (hence imprecise
and insignificant estimates). Second, banks are transparent (to stock market investors) but do not have an
imbalanced loan portfolio (precise, but zero, estimates). Third, banks may specialize in certain sectors, but
could use derivative contracts to hedge these (over)exposures (precise zero estimates, but different from
sectoral composition).

Panel A of Table 1 reports for each estimated factor loading the mean and standard deviation across
12,689 observations, as well as thé&", 50", and95t" percentile of the panel of estimated factor loadings.
In panel B, we report for each factor the relative frequency of observing t-statistics in five groups. We
consider both conventional significance levels (95%, absolute value of t-statistic alta# as well as a
weaker threshold (absolute value of t-statistic in excess of one) to account for the fact that the exposures
are estimated over relatively short windows (one year) of daily return data (which can be noisy) and have
been orthogonalized (hence estimation error) in a previous step. As illustrated in Panel A, the average and
median exposure is close to zero for all but two sectors (i.e. utilities and financials). This indicates that the
stock market believes that banks are, on average, not exposed to shocks to these sectors. Unsurprisingly, the
exposure to the financial sector is larger and it is more likely that the t-statistic with the associated exposure
will exceed1 or evenl.645 (for 22% of the banks). As indicated in Panel B, for each of the sectoral factor
loadings, we find substantial heterogeneity across bank-year pairs and many of these sector exposures are
often statistically significant. Specifically, the share of significant t-statistics (at the 5% level) ranges from
15% in the oil&gas and industrial sectors to 28% in the financial sector.

Based on the estimated coefficients of Equation (1), we compute several time-varying bank-specific

measures of the intensity of sectoral specialization. More specifically, for each bank and for each year, we



calculate the following measures. First, we count the number of sectoral exposures with a t-statistic (in
absolute value) larger than one, thus ranging from zero to ten. We label this meaigpméicant Sectoral

Factors. Second, we compute the contribution, of the sectoral factors (excluding the contribution of the
financial sector) to the R-squared of the return-generating model (Sectoral Contributidh té Rirger

value indicates a larger exposure to sector-specific news that is not created by economy-wide or financial
events. The first two indicators also indicate the extent to which the asymptotic single risk factor assumption
is valid for a given bank in a given year. Third, we construct the measure lalDafipdrsion (factorsjvhich

captures the dispersion in the estimated sectoral exposures (standard deviation ingthedefficients).

Fourth, we compute a measure of differentiation (or its opposite: similarity or herding) by banks within a
country. For each bank, we compute the Euclidean distance between a bank’s estimated sectoral exposures
and the country-average (excluding that bank) of the sectoral exposures. The Euclidean distance is computed

as follows:

2
S

I.
. 1 :
Distance; j; = E /Bf,j,t A E :Bij,t @
Ji=A

s=1

whereI; is the number of banks in country The measure, labelleDifferentiation (factors), will
be larger the more the bank’s sectoral exposures deviate from the average bank in the country. A similar
measure has also been used by Cai et al. (2013) to measure bank herding based on syndicated loan exposures.
We report summary statistics on these measures in panel C of Table 1. We find that the average bank has
four significant sectoral factor loadings in a given yeatr, that differ substantially from each other (as indicated
by the specialization measures) and which lead to a substantial increase in R-squéfé cdmpared to
a model that only includes the market factor which has an average R-square of 9% (the financial sector
contributes an additional 1%). The average dispersidi % and the average bank’s differentiation from
the country-average is 1.5 factors. More importantly, all measures exhibit substantial variation, which will

enable us to assess how these measures are related with our proxies for bank performance and stability.



2.2 Constructing a hand-collected database of reported sectoral exposures

Detailed information on banks’ loan composition is hard to obtain from publicly available or commercial
databases. Typically, one can find a breakdown in real estate, consumer or busine3sHowreer, in
general, there is no information on the sectoral composition of the business loan portfolio. Two exceptions
are the credit registers maintained by some central banks and syndicated loan exposures. The former is,
however, confidential, only available for few countries and does not allow cross-country comparisons. The
latter is limited to very large loans by very large banks. Nevertheless, many banks provide information on
their sectoral exposures in the notes to their financial statements.

The breakdown can be very detailed, but the level of detail can vary by bank and country as there is
no required financial reporting format for these exposures. We hand-collect information on these exposures
according to the following procedure. Starting from the universe of banks covered by Bankscope, we impose
the following constraints: (i) banks need to be activéim3, i.e. not have failed during the recent crisis; (ii)
banks need to have publicly traded equity; (iii) banks need to have total assets in exidebilioin US$ in
2011; (iv) we only keep commercial banks, savings banks, cooperative banks and bank holding companies;
and (v) information on basic characteristics, such as: common equity, total assets, the net interest margin,
loan loss provisions as well as a liquidity ratio are non-missing for the pefio@, 2010, and2011.

This selection results in a sample435 banks. We focus on large, listed banks as these are more likely
to publish a detailed report on their website. However, this is not the case for all selected banks. The final
database therefore consists only of banks for which the reports published on their website contain useful and

detailed information on the sectoral exposures (o7 the435 banks). To harmonize the heterogeneity in

SLiu (2011) investigates herding behaviour in bank lending by US commercial banks and looks at similarities in banks’ loan
exposures to five categories (commercial real estate, residential real estate, consumer and industrial loans, individual loans and
all remaining loans. He uses the Lakonishok et al. (1992) herding measure, which is initially developed to analyse herding by

institutional investors their buy and sell signals.
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the sectoral breakdown across banks, we categorize each reported exposure in ten economic sectors based on
the one-digit Standard Industrial Classification. Personal/consumer loans, loans to central governments and
interbank loans were excluded. The data are collected as meticulous as possible, but nevertheless subject to
some researcher-specific choices. For example, if the reported information is at a coarser level than the SIC
one-digit level (e.g. ‘Agriculture and Mining’), we divide the reported amount over the two separate sectors
(i.e. half of the exposure to ‘Agriculture’ and the other half to ‘Mining’).

The data collection yields a panel of accounting-based sectoral exposures at the bank level for the years
2007 — 2011. Summary statistics on these exposures are reported in panel A of Table 2. For each sector,
we report the mean, standard deviatioff;, 50", and 95" percentile. There is variation in the average
exposure across the ten sectors, with the lowest average for the sector “Agriculture, forestry and fishing”
and the largest one for “manufacturing”. Within each sector, there is substantial heterogeneity. The value
of the 5t percentile is almost always zero, whereas the exposure to manufacturing for the banks4t the

percentile i37%.

<Insert Table 2 around here>

Based on these hand-collected exposures, we construct indicators of industrial specialization in lending
by banks. These measures are reported in Panel B of Table 2. In particular, we capture various aspects of
lending specialization by (i) the dispersion in the reported sectoral exposures (standard deviation of the ten
shares), labelle®ispersion (accounting), (ii) the cumulative share of the three largest sectoral exposures
(Sectoral CR3), (iii) a Hirschmann-Herfindahl index (Sectoral Heflindustrial specializatidh, and (iv)

a proxy for the amount of differentiation (herding) in sectoral exposures at the country level. This measure,

Differentiation (accounting), is computed as the Euclidean distance between a bank’s sectoral loan portfolio

5The HHI is measured as the sum of the squared sectoral shares. A higher value of the HHI indicates more concentration or
inequality. We also compute modified version of the HHI in which we exclude the “Others” category, as this might range from

nearly granular to a single exposure. The results are similar for both measures.
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and the average bank’s sectoral composition (as in Equation 2, but replacing the estimated factors with
reported shares). The more similar the exposures, the lower the value of the measure and the higher the
exposure to common shocks.

The summary statistics of these measures in Panel B of Table 2 indicate that there is considerable het-
erogeneity across banks. Specifically, the standard deviation of sectoral expDsspession (accounting),
varies largely with a value dd.068 at the5!" percentile and a value @184 at the95” percentile (with
a mean 0f0.113). The cumulative exposure of the largest three sectors varies from 53% (5th percentile)
to 96% (95th percentile), with a mean of 70%. The HHI concentration ratio has an averageand
a standard deviation @f088. Finally, Differentiation(accounting) also exhibits substantial cross-sectional
variation. The Euclidean distance between a bank’s exposure and the country’s average exposure ranges

from 0.09 to 0.55 (5** and95*" percentile), with a mean @ 26.

2.3 Measures of bank performance and stability

Using stock return-based measures, we gauge several aspect of bank perfdrrirapaeticular, we will

look at bank valuation, bank risk as well as exposure to systemic risk. More specifically, we will employ the
following dependent variables in our analysis. First, bank performance is gauged by the annualized average
daily returnover a calendar year, thus measuring profitability for shareholders. Sewatiljty, measured

as the annualized standard deviation of a bank’s daily stock returns over the span of a calendar year, captures

"We prefer capital market data to accounting data because equity prices are forward-looking and hence better identifiers of
prospective performance and risks associated with different strategic choices. In addition, accounting profits reflect short-run
performance, rather than capturing long-run equilibrium behavior. Furthermore, accounting-based profit (such as return on assets
or return on equity) adn risk measures may be noisy measures of firm performance as a result of differences in tax treatment and
(discretion over) accounting practices across countries, or different provisioning and depreciation practices. Noise and biases in the
dependent variable may result in low values of goodness-of-fit tests in basically all empirical setups (Smirlock et al. (1984), Stevens

(1990)).
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a bank’s total risk exposure. Third, to capture the return-risk trade-off in one metric, we will also employ
a measure of a bankfsanchise value, proxied by the ratio of market capitalization to the book value of
common equity. Finally, we estimate a bank’s systemic risk exposure usiigttggnal Expected Shortfall

(Acharya et al. (2012)). Mathematically, the MES of bank i at time t is given by the following formula:

MES;(Q) = E[rilrms < VaRZ,) (3)

wherer; ; denotes the daily stock return of bank i at time-t,; the return on a stock index at time
t and @ is an extreme percentile, such that we look at systemic events. Following common practice in
the literature, we compute MES using the opposite of the returns such that a higher MES means a larger
systemic risk exposure. In this paper, we measure MES for each bank-year combination and follow common
practice by setting) at 5%. Doing so)M E'S; ; corresponds with bank i's expected equity loss per dollar in
year t conditional on the market experiencing one of¥slowest returns in that given year. Conceptually,
MES measures the increase in the risk of the system induced by a marginal increase in the weight of bank
in the systenf. The higher a bank’s MES (in absolute value), the higher is the contribution ofidartke
risk of the banking system. We define the banking system as the local, country-specific banking market. In

addition, the bank for which we compute the MES is excluded from the banking sectorindex.
<Insert Table 3 around here>

Summary statistics on these variables are reported in Table 3. The upper panel contains the summary

statistics for the full sample. The lower panel reports the summary statistics on the smaller sample of banks

N
8The Expected Shortfall of the market portfolio is given bE wi B [n,t Tm,t < VaR%t} and is hence equal to the
=1
weighted sum of the MES of all banks in the system. The first derivative of the Expected Shortfall of the market portfolio with

respect taw; ; equals the MES of bank i at time t.
®We also compute the MES when the global, rahter than country-specific, banking sector experiences distress. All results in

the paper reported in the paper are robust to using either the local or the global banking sector as the conditioning variable in the

marginal expected shortfall measure.
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(and shorter period) for which we hand-collect the sectoral exposures. Information on the countries included
in the sample as well as the number of bank-year observations by country is reported in Appendix A. Over
our larger sample over the period 2002 to 2011, the annualized average stock retur0. 2885, with a
volatility of 39.3%. Both variables, however, show a large variation across banks and years. The market-to-
bank value of equity shows an averagd dfl, but ranges fron®.01 to 3.10. The average MES with respect

to the local market i2.00. The dependent variables in the smaller and shorter (post-)crisis sample (2007 to
2011) show, on average, worse performance, higher volatility, lower market-to-book value (below one!) and
a higher MES. The descriptive statistics in Panel B show a much lower average retui®d¥o, reflecting

that the sample period of the smaller sample is dominated by the crisis, a similar average volatlipygf

a low average franchise value of orilys8 and a MES 08.94, reflecting the fact that our smaller sample is

dominated by large banks.

2.4 Relating performance to specialization: Exploring pairwise correlations

In the three previous subsections, we introduced the performance metrics as well as two sets of sectoral
specialization indicators, respectively based on return-based sectoral factor exposures and accounting-based
sectoral lending shares. In this subsection, we present a first exploration of the relationship between these
variables by means of pairwise correlations. We repeat, for convenience, the definitions of the above-

mentioned measures in Table 4.

<Insert Table 4 around here>

Table 5 contains three panels of correlation matrices. In the upper panel A, we report the correlation
coefficients among and between the performance measures and the sectoral specialization measures based
on factor loadings (large sample). In the middle panel B, we report the correlation coefficients among and
between the performance measures and the sectoral specialization measures based on accounting exposures

(small sample). In panel C, we report the correlation coefficients among and between all sectoral specializa-
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tion measures (for the small sample). The number-letter combination in the column headers (which differ
by panel) correspond with a variable in the rows. In each panel the correlation coefficient as well as the

p-value are reported.
<Insert Table 5 around here>

Focussing first on the pairwise correlations between factor-based specialization measures and bank per-
formance, we find thaDispersionand Differentiationcorrelate negatively with average stock returns and
positively with total volatility. Sectoral Contribution to Rcorrelates negatively and significantly with re-
turns, whileSectoral Factorscorrelates positively and significantly with volatility. The franchise value
(market value or net worth scaled by book value of equity) is a market-based risk-adjusted return indica-
tor. The negative (positive) relation of sectoral specialization and average return (volatility) translates into
a negative relationship between sectoral specialization, as measuBgttnyal Contribution to R Dis-
persionand Differentationand the franchise value. Finally, significant sectoral exposures, dispersion and
differentiation are all correlated with a higher exposure to systemic risk, as measured by the marginal ex-
pected shortfall. All pairwise correlation coefficients between the four return-based sectoral specialization
measures are positive (except one) and significant. However, the correlation is far from perfect, indicating
that the information content of each of these measures is slightly different.

The correlation coefficients in the middle panel B indicate that the accounting-based lending dispersion,
concentration or differentiation measures are also positively and significantly correlated with total volatil-
ity and MES, even though the data source is different, the sample period is shorter and the set of banks is
smaller. None of the specialization measures is significantly correlated with average return. In contrast to
panel A, we find in panel B that the franchise value is positively correlated with lending specialization. Note
that this opposite result is most likely caused by the franchise value measure. The signs of the correlation
between the franchise value and each of the three other performance metrics is also reversed in panel B

compared to panel A (while the sign of the correlation coefficients between these three is the same in both
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panels). We conjecture that this is driven by the fact that the smaller sample is driven by the crisis experi-
ence. Furthermore, each of the four accounting-based specialization measures is positively and significantly
related with one another. The correlation coefficients for the first three indicators (dispersion, sectoral CR3
and sectoral HHI) are high and above 85%. Only the accounting differentiation measure seems to capture a
somewhat different aspect.

Finally, in the lower panel C of Table 5, we report the pairwise correlation coefficients between all the
specialization indicators. While the correlation is almost always strongly positive and significant within a
group, itis low and mostly insignificant across both groups. The market-based mesigmiésant Sectoral
FactorsandDispersion (factorsare uncorrelated with each of the four accounting measures. The measures
Differentiation (factors)s positively and significantly related with three accounting-based lending special-
ization measures. In contrast, tBectoral Contribution to Ris negatively and significantly related to three
accounting-based sectoral specialization measures. This suggests that the market-based and accounting-
based measures capture different dimensions of lending specialization, as we already alluded to above. The
market-based measures have the advantage that they can also capture exposures of banks through market
and hedging operations in addition to asset-based exposures. On the other hand, these measures might
include noise if stock market participants are not able to make an accurate assessment. The accounting-
based measures are direct indicators of loan portfolio exposures, but do not capture hedging operations that
banks might be able to undertake. Recognizing the differences between these two approaches, we gauge
the relationship between sectoral specialization and bank performance across these two different groups of

indicators and samples.

3 Results

The contribution of this paper is to assess how lending specialization affects bank performance. To that

end, we will relate both the return-based and the accounting-based measures of sectoral specialization to
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the variables that capture the various dimensions of bank performance, while controlling for other bank
characteristics that may affect bank performance. More specifically, we will estimate regressions of the

following form:

P erf ormance;; = 31 - Specialization; —1 + Xit—1Bcontrols + Wi + UVt + €it 4)

The independent variables are lagged one year to mitigate concerns of reverse causality. We winsorize
all variables at the 1 and 99 percentile level to mitigate the impact of outliers. Next to the set of control
variables, discussed below, we also include year fixed effects as well as bank fixed effects. The standard
errors are clustered at the bank level. Before gauging the relationship between sectoral specialization and
bank performance, we will first present the results of a regression of each dependent variable on the set of
control variables only (i.e. without a specialization measure). This serves two purposes. First, it further
describes the data and facilitates comparability with other papers. Second, in a subsequent subsection, we
will add the various sectoral specialization indicators one-by-one and will for the sake of space omit the

reporting of the results on the control variables.

3.1 Initial regressions: Leveling the playing field

In Table 6, we show the results of regressing each dimension of bank performance on the set of control
variables. The control variables, of which the summary statistics are reported in Table 3, capture various
dimensions of a bank’s business model that might influence performance and stability. First of all, we
include bank size and non-interest income. The former is computed as the natural logarithm of total assets
expressed in 2007 US dolla¥$ We measure a bank’s share of non-interest income to total operating income,

by dividing other operating income (which comprises trading income, commissions and fees as well as all

1owWhile most of the bank-specific variables are ratios, variables in levels (such as size) are expressed in 2007 US dollars (mil-
lions). Furthermore, bank size is highly correlated with many other bank characteristics, affecting the point estimates and the

magnitude of the standard errors. We therefore orthogonalize bank size with respect to all other control variables.
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other non-interest income) by the sum of interest income and other operating income. The other bank-
specific variables are proxies for leverage (capital-to-asset ratio), the funding structure (share of deposits
in sum of deposits and money market fundifghsset mix (loans to assets ratio), profitability (return-on-
equity), annual growth in total assets as well as expected credit risk (Loan Loss Provision to Total Assets).
These variables are often used in other studies that gauge the performance and stability of banks, including

Demirguc-Kunt and Huizinga (2010), Laeven and Levine (2009) or Beck et al. (2013).

<Insert Table 6 around here>

In the left hand side part of Table 6, we report the regression results of the full sample, that will be
used when analyzing the impact of the factor-based specialization measures. We find that larger banks
have lower returns on average but also less volatile returns, have lower market-to-book values, and higher
MES. Similarly, banks with higher non-interest income shares have lower but also less volatile returns,
have lower market-to-book values, and higher MES, although the last two results are not significant. Better
capitalized banks have higher returns, higher market-to-book values and lower MES, while the relationship
with volatility is not significant. Banks with higher loan-to-asset ratios have higher average but also more
volatile returns, have higher market-to-book values and lower MES. Banks with higher returns on equity in
the previous period have lower average but also less volatile returns, have lower market-to-book values and
higher MES. Banks with higher asset growth in the previous period experience higher returns and higher
market-to-book values. Banks with higher loan loss provisions, finally, have lower average returns, lower
market-to-book values and higher MES. TR& vary substantially across the four regressions, with our
control variables explaining the highest share of variation in the market-to-book value regression (76.8%),

while they only explain34% in the average return regression. The reported findings are, in general, as

H1ysing several proxies for access to deposits and the use of bank deposits, Han and Melecky (2013) find that greater access to
bank deposits can make the deposit funding base of banks more resilient in times of financial stress and will hence also affect bank

performance and banks' exposure to systemic risk.
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expected and in line with other studies.

In the right hand side part of Table 6, we report the regression results for the smaller sample and shorter
(crisis and post-crisis) period. The results are mostly different, except for total volatility. Recall that the
sample now only spans five years, of which a large part is dominated by the global financial crisis. Moreover,
the combination of a short sample period and bank fixed effects gives less power to solely rely on the within
variation to identify significant relationships. This is also apparent from the fact that?tstags high
(due to the bank and year fixed effects), irrespective of the lack of significant bank-specific characteristics.
Hence, irrespective of the quality of the return-based versus accounting-based measures, it will be harder to

identify significant relationships for the latter compared to the former, given the shorter and smaller sample.

3.2 Lending specialization and bank performance

To gauge the relationship between lending specialization and bank performance and fragility, we add each of
the four return-based sectoral specialization indicators, discussed above, one-by-one to the regression setup
reported in the previous subsection. This resultsGilifferent specifications. We summarize the results in

Table 7, reporting only the information of interest. More specifically, for each regression, we only report
the coefficient and t-statistic on the return-based sectoral specialization indicator as well as the number of
observations and the adjustBd of the regression. In each regression, we add the control variables and
bank and year fixed effects as in Table 6. The standard errors are clustered at the bank level. The table is
constructed so that each of the four sectoral specialization indicators is reported in a different column. The

dependent variable varies by block of rows.

<Insert Table 7 around here>

We do not find any significant relationship between annualized average returns and lending specializa-
tion of banks. In all four regressions with returns as dependent variable is the standard error of the lending

specialization variable higher than the coefficient, leading to t-statistics well below one (in absolute value).
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Specializing in specific sectors is therefore not reflected in stock returns. There is a significant relationship
between the volatility of stock returns and lending specialization, as indicated in the second block of results.
Specifically, banks whose returns react more to sectoral indices (i.e. where sectoral factors contribute more
to theR?), for which we find a higher dispersion of sectoral betas in the return regression, and which show a
higher factor-based differentiation (i.e. Euclidian distance from the country’s average exposure) have more
volatile stock returns. Lending specialization is thus associated with higher stock volatility. There is a
significant, negative relationship between banks’ market-to-book values and lending specialization, as doc-
umented in the third row of results. Specifically, banks with a higher number of significant sectoral betas,
whose returns react more to sectoral indices (i.e. where sectoral factors contribute moRJpftiravhich

we find a higher dispersion of sectoral betas in the return regression, and which show a higher Euclidian
distance from the country’s average exposure have lower market-to-book values. Lending specialization
thus seems to undermine market value.

Finally, we find a significant relationship between the MES and our different measures of lending spe-
cialization. Specifically, banks with more specialized lending portfolios according to our four indices have
a higher MES, thus contribute more to systemic fragility than other banks. In contrast to the theoretical pre-
dictions, we find that differentiation (a larger distance, hence less herding) leads to more realized tail risk,
a more volatile stock and a lower market-to-book value. One potential explanation for this finding is in the
information content of this specific application of the distance measure. It measures the extent to which the
estimated sectoral factor exposures differ from the average of the estimated factor exposures in the country.
It misses hence a large part of herding or similarity to common shocks (which will be in the exposure to the
market factor). In addition, finding that more similar exposures lead to lower risk might already reflect the
idea the government will be more likely to step in if the likelihood of multiple banks facing distress is higher

(Acharya and Yorulmazer (2007)).
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The economic significance of our findings varies across the different regressions. A standard deviation
in the three significant sectoral specialization indicators is associated with a three to 16% increase in the
standard deviation of total volatility. A standard deviation in the four sectoral specialization indicators is
associated with one to seven percent decrease in the standard deviation of the franchise value. Finally, a
standard deviation in the four sectoral specialization indicators is associated with a one to 18% increase in
the standard deviation of MES.

Table 8 reports the results for the lending specialization indicators based on the hand-collected reported
exposures and are organized in a similar fashion as Table 6. We add each of the four accounting-based
sectoral specialization indicators (as specified in Subsection 2.2) one-by-one to the regression setup reported
in the introduction to Section 3, resulting in 16 different specifications. Unlike in Table 6, we no longer
include bank fixed effects due to the very limited within variation in each of the lending specialization

indicators.

<Insert Table 8 around here>

Our results show no significant relationship between lending specialization and average annualized re-
turns, which is consistent with the pairwise correlation results (see panel B of Table 5) and the results in
Table 7. None of the four lending specialization variables enters significantly at conventional levels. Lend-
ing specialization is thus not reflected in stock returns. We find a significant relationship between three out
of four lending specialization indicators and the volatility of stock returns. Specifically, banks with a higher
dispersion and a higher concentration of sectoral portfolio shares, as measured both by the CR3 and the
HHI, show a higher volatility of stock returns. On the other hand, we do not find any significant relationship
between lending specialization and market-to-book values of banks. Banks with sectorally more specialized
lending portfolios are thus not traded with a discount. Hence, the results in the pairwise correlation table
(panel B of Table 5) might have been spurious and disappear after properly controlling for other factors that

affect the franchise value. Finally, accounting-based sectoral specialization is significantly and positively
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related to MES in both a regression and pairwise correlation framework.

In summary, both total volatility and the systemic risk exposures are higher for banks with a more
specialized (less diversified) sectoral business loan portfolio. The results for our herding measure are, as
with the market-based similarity measures, opposite (whenever significant) to the theoretical predictions.
The more the bank’s sectoral loan portfolio differs from the average bank in the country the riskier the bank
is perceived to be. Our results are based on a very broad cross-section of countries and banks, especially
the large sample with return-based exposure data. Pooling these banks and countries and testing for a linear
relationship between banks’ sectoral specialization and their performance might mask significant variation

across banks, across countries and over time. We will explore such variation in the next section.

4 Lending Specialization and Bank Performance: Cross-country

Heterogeneity

To the best of our knowledge, we are the first to examine lending concentration using an international sample
of banks. Most previous studies relied on proprietary data from a central bank and were hence restricted
to one country. This feature of the sample creates the opportunity to directly examine how the impact of
lending specialization on bank performance varies with bank and country characteristics. Moreover, we
will also exploit that our return-based sample covers a long time period (of ten years) including the global
financial crisis. In particular, we will examine whether the relationships are different in (i) the pre-crisis
versus (post-)crisis period, (ii) developed versus developing countries and (iii) countries with and without
explicit guidelines on bank asset diversification, (iv) banks above and below the median size, (v) banks
above and below the median Lerner index of market power, (vi) banks below and above the loan-asset ratio,
and (vii) banks below and above the median of non-interest income share, where the last two are indicators

of the extent to which banks engage in traditional intermediation business.
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More specifically, we will estimate equations of the following form:

P erf ormance; ; = hetow . Specialization; ;1 - [(Y < Ymedian)y
Bgbove . Specialization; sy - I(Y > Ymedian) (5)

Xivt—lﬁcontrols +t U+ v+ iy

In order to exploit sufficient cross-country and cross-time variation, we use our larger and longer sample
to explore whether the relationship between lending specialization and performance of banks varies depend-
ing on the characteristics. Specifically, we interact the (factor-based) lending specialization indicators
with two dummy variables that split the sample according to charactekistiResults are reported in Ta-
ble 9. We focus on two specific measures of performance — the market-to-book value (panel A) and the
Marginal Expected Shortfall (panel B). As before, we only report the information of interest, i.e. the coeffi-
cient of each of the two sub-groups and their t-statistics, as well as the number of observati®isntie
the p-value of a test whethg“low = g¢bove To facilitate the comparison with the previous results, we
reproduce, in the first column, the results without the sample split.

First, we split the sample into the period before and after the on-set of the Global Financial Crisis. The
relationship between lending specialization and bank performance might vary between the pre- and the cri-
sis periods for two reasons. First, different monetary regimes may affect the amount and quality of loans
outstanding. The pre-crisis era is characterized by cheap credit, massive loan growth and a riskier pool
of borrowers (Buncic and Melecky (2013)). During and after the crisis, banks have been applying stricter
lending standards. Second, after the meltdown of 2007/8, the stock market might perceive lending spe-
cialization differently, incorporating the lessons from the crisis. We therefore test whether the relationship
between the market-to-book value and the different measures of lending specialization varies across the pe-
riods 2002 to 2006 and 2007 to 2011. We find that in most cases, the negative relationship between lending
specialization and market-to-book values is more pronounced for the crisis period than for the pre-crisis

period. Specifically, the number &ignificant Sectoral FactorandDifferentiationfrom other banks enter
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negatively and significantly only for the crisis period, but not for the pre-crisis period.Digpersionof

sectoral factor exposures enters significantly for both periods but with a larger coefficient estimate for the
crisis period. Only in the case of tisectoral Contribution to Rdoes the pre-crisis interaction enter signifi-
cantly and with a larger coefficient than the crisis-interaction. Overall, the negative relationship between the
risk-adjusted returns of banks and lending specialization seems to be stronger for the (post-)crisis than the
pre-crisis period.

The results in panel B of Table 9 show that the positive relationship between the MES and lending
specialization is in most cases more pronounced for the post-crisis than the pre-crisis period. Specifically,
the number oSignificant Sectoral Factors, tigectoral Contribution to Rand theDispersionenter with
substantially larger coefficients for the crisis than for the pre-crisis period. The numBéagrificant Sec-
toral Factorsenters even negatively and significantly for the pre-crisis period. Only in the case of sectoral
Differentiationfrom the country-average does the pre-crisis coefficient enter with a larger coefficient than
the crisis-interaction. Overall, this suggests that while our results are not driven by the crisis period, they are
more pronounced for this period. Since the start of the global financial crisis, lending specialization and the
resulting exposures to certain sectors is perceived to be more detrimental for both value as well as exposure
to systemic risk.

The second sample split is based on GDP per capita. As documented by Imbs and Wacziarg (2003),
sectoral specialization varies across countries at different income levels, with important repercussions for

sectoral specialization by the financial systgnEconomically less developed economies feature a higher

2In addition, lending concentration may also be more prevalent in emerging market economies due to different ownership
structures compared to Anglo-Saxon countries. In the latter, firms in general have dispersed shareholders and own other firms (if
any) via subsidiaries. In emerging market economies, on the other hand, firms are often held in groups with complicated ownership
structures. La Porta et al. (1999) document that approximately 25 percent of the firms in a sample of rich countries are members
of pyramids. Lins (2003) reports statistics for 18 emerging markets and reports that 66% of the firms for which the management

group is the largest blockholder of the control rights of a firm use pyramids to increase their control rights.
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degree of specialization, which might make sectoral specialization of banks more of a necessity and less
damaging for systemic stability. On the other hand, the positive effect of lending specialization on bank
performance might be more pronounced at higher levels of economic development, where banks have the
necessary expertise and institutional background to exploit such economies of scale. We therefore split our
sample into countries below and above the median GDP per capita (Slovak Republic in 2005, with a value
of 6775 for GDP per capita (constant 2000 US$)). Lending specialization is penalized more strongly in
countries with high GDP per capita, both in terms of franchise value and MES. The impact of sectoral factor
specialization on the market-to-book value (MES) is more negative (positive) in developed versus devel-
oping countries, for each of the four market-based sectoral specialization measures. In fact, in developing
countries, there is often an insignificant or even a positive (negative) and significant effect of specialization
on market-to-book-value (MES). The negative effects of banks’ sectoral specialization on performance and
contribution to systemic risk are therefore stronger in more developed countries, outweighing any benefits
that might arise from loan specialization. On the other hand, there is only limited evidence of negative ef-
fects of sectoral specialization for banks in developing countries, a finding that has important implications
for the regulatory reform debate on the global level.

In column (3), we split the sample according to whether banks in a country are subject to specific
regulatory guidelines regarding asset diversification. On the one hand, such guidelines might mitigate the
negative impact of specialization by forcing diversification along other dimensions, including geographical.
On the other hand, such diversification rules might be the result of a sectorally very specialized banking
sector. The information is taken from the World Bank questionnaire on Bank Regulation and Supervision
(Cihak et al. (2012) and Barth et al. (2013)), which asks: "Are there any regulatory rules or supervisory

guidelines regarding asset diversification?". Countries with no such guidelines are in the below group,

130n the other hand, Brown (2013) shows that household income reductions due to banking crisis are more significant in the

middle-income countries than in the high-income countries, and are mostly due to the labour market channel.
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whereas countries that answer 'YES’ to the question are in the above (median) group. In our sample,
the number of countries having such rules or guidelines varies over time. In the earlys¢&acf the
countries had guidelines, whereas to the end of the sample period approxiftgtebf the countries in
our sample have guidelines. Regarding the franchise value, we find that lending specialization (each of the
four measures) leads to a lower market-to-book ratio in countries with no explicit rules or guidelines on
asset diversification. In contrast, in countries that do have such guidelines, we find a significantly positive or
insignificant effect. Similarly, regarding the exposure to systemic risk, we also find that the impact is much
more positive in countries without rules or guidelines. This result could indicate that stock market investors
trust lending and sectoral specialization more whenever there are regulatory rules or there is a supervisor
monitoring the exposure limits. In the absence of such rules or supervisory oversight, stock market investors
seem to put more faith in the risk diversification gains rather than the specialization skills in screening and
monitoring.

In column (4), we split the sample according to bank size, with the median bank sizetb@3gnillion
US$ (In(TA)=8.30). On the one hand, larger banks might be better able to exploit economies of scale as well
as benefits of risk management and diversification, so that the overall effect of sectoral specialization might
be lower. On the other hand, smaller banks might be forced to specialize in niche markets and might adopt
the necessary risk management tools to do so. The results in Panel A results suggest that the effect of
sectoral specialization on banks’ franchise value is not significantly different for large and small banks. The
coefficient estimates dBectoral Contribution to R Dispersionand Differentiation enter negatively and
significantly. While the coefficient estimates are larger for smaller banks, the difference to the coefficient
estimates for large banks is not significant in any of the regressions. The results in Panel B suggest that
specialization by large banks has in three out of four cases a larger effect on MES than specialization by
small banks. With the exception &ectoral Contribution to R the coefficient estimate for large banks

enters with a significantly larger positive coefficient than for small banks. This suggest that if larger banks
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specialize into specific sectors, this has more systemic repercussions.

In column (5) we split the sample according to banks’ market power, as gauged by the Lerner index,
which is the relative markup of price over marginal cost. The median Lerner index in our sarpleis
On the one hand, banks with more market power might be better able to benefit from sectoral specialization
as they can offset risks stemming from lack of diversification with higher pricing power as well as better
screening (see e.g. Petersen and Rajan (1995) who show that more competition reduces relationship lending,
and Hauswald and Marquez (2006) who show that competition reduces lending to informationally opaque
borrowers). In addition, many papers find that more competition (less pricing power) leads to more risk-
taking by banks (see, e.g., Beck et al. (2013)). Specialization may then be perceived as a risky gamble by
low market power banks. On the other hand, banks in more competitive environment might be able to tap
more sophisticated hedging and other risk management tools to counter the effect of sectoral specialization.
The results in Panel A suggest that the negative effect of sectoral specialization on the franchise value is
significantly stronger for banks in more competitive environments. In all four row blocks does the coefficient
for banks below the median Lerner index enter negatively and significantly larger than for banks with a
Lerner index above the median. The results in Panel B provide mixed evidence on the relative importance
of market power for the relationship between sectoral specialization and MES. In the case of Significant
Sectoral Factors an8ectoral Contribution to R the coefficient for banks with market power below the
median is significantly more positive than for banks with market power above the median. There is no
significant difference in the case of Dispersion, where the coefficients for both banks with high and low
market power enter positively and significantly, while in the case of Dispersion from the average sectoral
specialization, the positive and significant relationship between sectoral specialization and MES is stronger
for banks with high market power. This suggests that it is banks with high market power and specializing
away from the country average that add to systemic risk more than other banks.

Finally, we also inspect whether a bank’s business focus in lending and traditional intermediation income
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affects the specialization-performance relationship. In column (6), we split the sample according to the loan-
asset ratio (median value65%). Banks with a higher loan-asset ratio and thus more traditional business
model focusing on financial intermediation might suffer more from sectoral specialization as they have less
opportunities to diversify along other dimensions, as for example non-lending activities. The results in
column (6) confirm this conjecture, as for three of the four sectoral specialization measures, the coefficient
estimates enters with a higher coefficient in the regressioRsaothise Valueand MES. The only exception

is Differentiationfrom the country-average, where there is no significant difference between banks below
and above the median of the loan-asset ratio. Finally, in column (7) we split the sample according to the
median non-interest income share. The intuition behind this sample split is similar to the split according to
the loan-asset ratio; banks with a higher non-interest income share and thus less of a focus on traditional
intermediation business might be less affected by sectoral specialization. The results in column (7), however,
do not provide any evidence to this effect, with most coefficients not being significantly different for banks

below and above the sample median of the non-interest income share.

5 Conclusions

This paper gauges the relationship between sectoral specialization of banks and their performance and con-
tribution to systemic risk. While theory and previous country-specific evidence provides ambiguous find-
ings, our results, based on a broad cross-country and cross-bank sample show that banks with higher sectoral
specialization have higher volatility, lower market-book values and a higher contribution to systemic risk,
while there is no significant relationship with profitability. Critically, we find significant variation in these
relationships over time, across countries and across banks. The relationship between sectoral specialization,
volatility and risk holds across our sample period 2001 to 2011, but is stronger for the post-crisis period
starting in 2007. The relationship is stronger for more developed economies and for countries without

regulatory rules on diversification. We also find that the relationship between sectoral contribution and sys-
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temic risk contribution is larger for larger banks and banks with more market power, while the relationship
between sectoral specialization and the market-book values is stronger for banks in more competitive envi-
ronments. Finally, we find some evidence that the relationship is stronger for banks with more traditional
intermediation models.

Our findings are a first attempt at empirically gauging the relationship between sectoral specialization
and bank performance and risk, using novel data and approaches. While a first exploration, they provide
already some important policy messages. First, while there seem to be no significant benefits in terms of
profitability from diversifying or specializing, sectoral specialization brings with it significant risks. How-
ever, these risks vary significantly across countries, across market structures and banks’ business models.

Any regulatory response to sectoral specialization has to take this variation into account.

29



References

Acharya, Viral, Iftekhar Hasan, and Anthony Saunders, 2006, Should banks be diversified? evidence from

individual bank loan portfoliosThe Journal of Busines&, 1355-1412.

Acharya, Viral V., and Sascha Steffen, 2013, The greatest carry trade ever? understanding eurozone bank

risks,National Bureau of Economic Research Working Paper Séta@s19039.

Acharya, Viral V., and Tanju Yorulmazer, 2007, Too many to fail-an analysis of time-inconsistency in bank

closure policiesJournal of Financial Intermediatiod6, 1-31.

Acharya, V.V, L. H. Pedersen, T. Philippon, and M. Richardson, 2012, Measuring systemiCEBR

Discussion Papers 8824

Barth, James R., Jr. Caprio, Gerard, and Ross Levine, 2013, Bank regulation and supervision in 180 coun-

tries from 1999 to 201 National Bureau of Economic Research Working Paper S&t@sl8733.

Beck, Thorsten, Olivier De Jonghe, and Glenn Schepens, 2013, Bank competition and stability: Cross-

country heterogeneityournal of Financial Intermediatio@2, 218-244.

Boeve, Rolf, Klaus Duellmann, and Andreas Pfingsten, 2010, Do specialization benefits outweigh concen-

tration risks in credit portfolios of german bank82ndesbank Discussion Paper No 10/2010

Brown, Martin, 2013, The transmission of banking crises to households: Lessons from thé\gaom

crises in the eca regiolyorld Bank Policy Research Working Paper 6528

Brown, Stephen J., and William N. Goetzmann, 1997, Mutual fund stytesnal of Financial Economics

43, 373-399.

Buncic, Daniel, and Martin Melecky, 2013, Equilibrium credit : the reference point for macroprudential

supervisorsWorld Bank Policy Research Working Paper Series 6358

30



Cai, Jian, Anthony Saunders, and Sascha Steffen, 2013, Syndication, interconnectedness and systemic risk,

unpublished manuscript

Cihak, Martin, Asli Demirguc-Kunt, Maria Soledad Martinez Peria, and Amin Mohseni-Cheraghlou, 2012,
Bank regulation and supervision around the world: A crisis upd&teld Bank Policy Research Working

Paper 6286

De Jonghe, O., 2010, Back to the basics in banking? a micro-analysis of banking system siabitits]

of Financial Intermediatiorl9, 387-417.

Demirguc-Kunt, Asli, and Harry Huizinga, 2010, Bank activity and funding strategies: The impact on risk

and returnsJournal of Financial Economic88, 626—650.

Duellmann, Klaus, and Nancy Masschelein, 2007, A tractable model to measure sector concentration risk

in credit portfolios Journal of Financial Services Resear8h, 55-79.

Han, Rui, and Martin Melecky, 2013, Financial inclusion for financial stability : access to bank deposits and

the growth of deposits in the global financial cridéprld Bank Policy Research Working Paper 6577

Hauswald, Robert, and Robert Marquez, 2006, Competition and strategic information acquisition in credit

markets Review of Financial Studiekd, 967—-1000.

Hayden, Evelyn, Daniel Porath, and Nataljav Westernhagen, 2007, Does diversification improve the perfor-
mance of german banks? evidence from individual bank loan portfalmsnal of Financial Services

Researct82, 123-140.

Imbs, Jean, and Romain Wacziarg, 2003, Stages of diversificatinarican Economic Revie93, 63—-86.

La Porta, Rafael, Florencio Lopez-De-Silanes, and Andrei Shleifer, 1999, Corporate ownership around the

world, The Journal of Financé4, 471-517.

31



Laeven, Luc, and Ross Levine, 2009, Bank governance, regulation and risk tdkimgnal of Financial

Economic93, 259-275.

Lakonishok, Josef, Andrei Shleifer, and Robert W. Vishny, 1992, The impact of institutional trading on stock

prices,Journal of Financial Economic32, 23-43.

Lins, Karl V., 2003, Equity ownership and firm value in emerging marki&arnal of Financial and Quan-

titative Analysis38, 159-184.

Liu, Chen, 2011, Herding behavior in bank lending: Evidence from us commercial bdngsiblished

manuscript

Petersen, Mitchell A., and Raghuram G. Rajan, 1995, The effect of credit market competition on lending

relationshipsThe Quarterly Journal of Economidd.0, 407—-443.

Sharpe, William, 1992, Asset allocation: Management style and performance measurdouemd) of

Portfolio Management8, 7-19.

Smirlock, Michael, Thomas Gilligan, and William Marshall, 1984, Tobin’s g and the structure-performance

relationship,The American Economic Revié#, 1051-1060.

Stevens, Jerry L., 1990, Tobin’s g and the structure-performance relationship: Coniinemimerican

Economic Review0, 618-623.

Stiglitz, Joseph E., and Andrew Weiss, 1981, Credit rationing in markets with imperfect informBtien,

American Economic Reviewl, 393—-410.

Stiroh, K.J., and A. Rumble, 2006, The dark side of diversification: The case of u.s. financial holding

companiesJournal of Banking and financ20, 2131-2161.

32



Tabak, Benjamin M., Dimas M. Fazio, and Daniel O. Cajueiro, 2011, The effects of loan portfolio concen-

tration on brazilian banks’ return and rislqurnal of Banking and Financg5, 3065—-3076.

ter Horst, Jenke R., Theo E. Nijman, and Frans A. de Roon, 2004, Evaluating style ankiysigl of

Empirical Financell, 29-53.

Wagner, Wolf, 2010, Diversification at financial institutions and systemic crsisesnal of Financial In-

termediationl9, 373—-386.

Winton, Andrew, 2000, Don't put all your eggs in one basket?: Diversification and specialization in lending,

Wharton Financial Institutions Center Paper 00-16

33



Table 1: Sectoral factor loadings and return-based sectoral specialization measures

This table contains information on sectoral factor exposures, their significance as well as sectoral specialization mea-
sures based on these factor exposures. The sectoral exposures are obtained from a regression of a bank’s stock return on
the returns on a broad market index as well as on the return to 10 different sectoral indices. We estimate such a regres-
sion for each bank and for each year using daily returns, yielding a panel database on sectoral exposures that varies at
the bank-year frequency. The panel dataset of estimated exposures consists of 12,689 bank-year observations, covering
2,005 banks from 77 countries over a ten year period starting in 2002. Panel A reports for each estimated factor loading
the mean and standard deviation across 12,689 observations, as well as the fifth, fiftieth and ninety-fifth percentile of
the panel of estimated factor loadings. In panel B, we report for each factor the relative frequency of observing t-stats
in five groups. Based on the estimated sectoral exposures, we compute four time-varying bank-specific measures of the
intensity of sectoral specialization of which summary statistics are reported in panel C. A detailed description of the
construction of these four measures is provided in the text as well as in Table 4.

Panel A: Summary Statistics on Sectoral Factor Loadings

variable mean sd p5 p50 p95
1=0Oil & gas (OILGS) 0.002 1.010 -1.442 -0.008 1.495
2= Basic materials (BMATR) -0.006 0.854 -1.226 0.012 1.087
3= Industrials (INDUS) 0.008 0.586 -0.787 0.000 0.840
4= Consumer goods (CNSMG) 0.004 0.646 -0.903 0.002 0.885
5= Healthcare (HLTHC) -0.007 0.739 -1.131 -0.001 1.105
6= Consumer services (CNSMS) 0.006 0.611 -0.873 0.005 0.873
7= Telecommunications (TELCM)  -0.009 0.468 -0.756 0.000 0.693
8= Utilities (UTILS) 0.021 0.442 -0.627 0.024 0.651
9= Technology (TECNO) 0.009 0.955 -1.354 0.000 1.381
10= Financials(FINAN) 0.094 0.308 -0.234 0.037 0.604

Panel B: Frequency table of t-stats of sectoral factor loadings

t<-1.65 -1.65<=t<-1 -1<=t<1l 1<t<1.65 1.65<=t

1=0il & gas (OILGS) 0.082 0.109 0.628 0.111 0.070
2= Basic materials (BMATR) 0.085 0.099 0.608 0.116 0.092
3= Industrials (INDUS) 0.076 0.107 0.632 0.108 0.076
4= Consumer goods (CNSMG) 0.085 0.109 0.598 0.110 0.099
5= Healthcare (HLTHC) 0.081 0.111 0.617 0.111 0.080
6= Consumer services (CNSMS) 0.092 0.109 0.585 0.116 0.099
7= Telecommunications (TELCM)  0.088 0.105 0.620 0.110 0.076
8= Utilities (UTILS) 0.064 0.095 0.608 0.125 0.107
9= Technology (TECNO) 0.091 0.107 0.605 0.114 0.084
10= Financials(FINAN) 0.061 0.086 0.518 0.120 0.216

Panel C: Sectoral Specialization Indicators based on Factor Loadings

mean sd p5 p50 p95
SignificantSectoral Factors 3.980 3.134 0.000 3.000 9.000
Sectoral Contribution to R 0.076 0.061 0.016 0.053 0.214
Dispersion (factors) 0.314 0.221 0.080 0.256 0.773
Differentiation (factors) 1.462 1.290 0.305 1.073 4.045

Note: 12689 observations, on 2005 banks from 77 countries, 2002-2011
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Table 2: Sectoral Exposures: Hand-collected from banks’ websites

We hand-collect information on sectoral exposures from the notes to the banks’ financial statements. We focus on large,
listed banks as these are more likely to publish a detailed report on their website. The data collection yields a panel of
accounting-based sectoral exposures at the bank-year level for the years 2007-2011, covering 1426 observations on 317
banks from 57 countries. Summary statistics on these self-reported exposures are reported in panel A. For each sector,
we report the mean, standard deviation, as well as the fifth, fiftieth and ninety-fifth percentile. Based on the hand-
collected accounting-based sectoral exposures, we compute four time-varying bank-specific measures of the intensity
of sectoral specialization of which summary statistics are reported in panel B. A detailed description of the construction

of these four measures is provided in the text as well as in Table 4.

Panel A: Sectoral Allocation of Corporate Loans

variable mean sd p5 p50 p95
S1"Agriculture, Forestry and Fishing" 0.023 0.042 0.000 0.006 0.100
S2 "Mining & Construction” 0.070 0.069 0.000 0.055 0.215
S3 "Manufacturing” 0.165 0.112 0.019 0.146 0.374
S4 "Transportation, communication, Electric, Gas and Sanitary service" 0.083 0.079 0.000 0.059 0.23¢
S5 "Wholesale trade and Retail trade" 0.136 0.103 0.000 0.118 0.346
S6 "Finance and Insurance" 0.091 0.108 0.000 0.051 0.319
S7 "Real estate" 0.129 0.140 0.000 0.095 0.441
S8 "Services" 0.109 0.101 0.000 0.094 0.314
S9 "Public administration” 0.044 0.076 0.000 0.009 0.183
S10 "Other industries" 0.149 0.164 0.000 0.091 0.466

Panel B: Sectoral Specialization Indicators

mean sd p5 p50 p95

Dispersion(accounting) 0.113 0.037 0.068 0.105 0.184
Sectoral CR3 0.697 0.125 0.529 0.674 0.961
Sectoral HHI 0.227 0.088 0.142 0.199 0.404
Differentiation (accounting) 0.263 0.136 0.090 0.240 0.547

Note: 1426 observations, 317 banks from 57 countries, 2007-2011)
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Table 5: Correlation matrices

This table contains three panels of correlation matrices. In each panel, the pairwise correlation coefficients as well
as the p-value are reported. In panel A, we report the correlation coefficients among and between the performance
measures and the sectoral specialization measures based on factor loadings (corresponding with the larger sample of
12634 observations). In panel B, we report the correlation coefficients among and between the performance measures
and the sectoral specialization measures based on accounting exposures (smaller sample of 1392 observations). In panel
C, we report the correlation coefficients among and between all sectoral specialization measures. The number-letter
combination in the column headers (which differ by panel) correspond with a variable in the rows.

Correlation between performance measures and Sectoral Specialization Indicators based on Factor Loadings (large sample: 12634 obs.)

Variables Al A2 A3 A4 A5 A6 A7 A8
Return (=A1) 1.000
Volatility (=A2) -0.398 1.000
(0.000)
Franchise Value (=A3) 0.071 -0.212 1.000
(0.000)  (0.000)
MES (=A4) -0.269 0.406 -0.146 1.000
(0.000)  (0.000) (0.000)
Significant Sectoral Factors (=A5) 0.010 0.026 -0.001 0.129 1.000
(0.247) (0.004) (0.918) (0.000)
Sectoral Contribution to R(=A6)  -0.036  -0.011  -0.034 0.378 0.289 1.000
(0.000) (0.220) (0.000) (0.000) (0.000)
Dispersion (factors) (=A7) -0.065 0437 -0.168 0.229 0507 0.205  1.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Differentiation (factors) (=A8) -0.093 0.330 -0.114 0.049 0.413 -0.017 0.777 1.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.053) (0.000)
Correlation between performance measures and Sectoral Specialization Indicators based on Accounting Data (small sample: 1392 obs.)
Variables B1 B2 B3 B4 BS B6 B7 B8
Return(=B1) 1.000
\olatility (=B2) -0.327 1.000
(0.000)
Franchise Value (=B3) -0.082 0.066 1.000
(0.002)  (0.013)
MES (=B4) -0.406 0.746 0.109 1.000
(0.000) (0.000) (0.000)
Dispersion (accounting) (=B5) -0.008 0.060 0.073 0.094 1.000
(0.752) (0.025) (0.007) (0.000)
Sectoral CR3 (=B6) -0.003 0.068 0.080 0.080 0.923 1.000
(0.896) (0.011) (0.003) (0.003) (0.000)
Sectoral HHI (=B7) -0.012 0.054 0.069 0.097 0.983 0.875 1.000
(0.646) (0.044) (0.010) (0.000) (0.000) (0.000)
Differentiation (accounting) (=B8)  -0.051 0.099 0.202 0.109 0.586 0.569 0.606 1.000
(0.056) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Correlationbetween Sectoral Specialization Indicators based on Factor Loadings and Accounting Data (small sample: 1363 obs.)
Variables C1l Cc2 C3 C4 C5 C6 C7 C8
SignificantSectoral Factors (=C1) 1.000
Sectoral Contribution to R(=C2)  0.206 1.000
(0.000)
Dispersion (factors) (=C3) 0.531 0.227 1.000
(0.000) (0.000)
Differentiation (factors) (=C4) 0.365 -0.058 0.595 1.000
(0.000) (0.031) (0.000)
Dispersion (accounting) (=C5) -0.010 -0.048 0.016 0.054 1.000
(0.720) (0.078) (0.545) (0.046)
Sectoral CR3 (=C6) -0.009 -0.067 0.024 0.081 0.923 1.000
(0.741) (0.013) (0.377) (0.003) (0.000)
Sectoral HHI (=C7) -0.009 -0.026 0.014 0.036 0.983 0.875 1.000
(0.743) (0.341) (0.593) (0.189) (0.000) (0.000)
Differentiation (accounting) (=C8)  -0.021 -0.143 0.001 0.059 0.586 0.569 0.606 1.000
(0.433) (0.000) (0.976) (0.028) (0.000) (0.000) (0.000)
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