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Abstract 
 
 

 

Depositary  institutions over the  last  15 years have increased  the  share  of 

non-traditional revenue in total  income. While  the  change  in business  models 

is a global phenomenon, it  is more  pronounced  in countries  such as the  U.S., 

France  and  the  U.K. In this  study, we examine whether  market  structure can 

help explain  the  cross-country  variation  in the diversification  activities  that  

bank  choose to  pursue. The UK Independent Commission of Banking raised issues 

related to “ring fencing retail banking from investment banking. The EU’s Liikanen 

Review and the Dodd-Frank Act in the US proposed policies which may limit trading 

and proprietary activities of large banks. It is important to understand the 

                                                           
∗  The Centre for International Finance and Regulation ( CIFR) has commissioned the Institute of Global Finance at the 
UNSW to undertake this research project. This research  was supported by the CIFR which is funded by the 
Commonwealth and NSW Governments and supported by other Consortium members (see www.cifr.edu.au). All 
errors remain the responsibility of the authors. 
Corresponding author is Fariborz Moshirian,  
Tel: 612-93855859, Fax: 61293854763 
E-mail Address: f.moshirian@unsw.edu.au  
 
 
 

http://www.cifr.edu.au/
mailto:f.moshirian@unsw.edu.au


motivation  behind these choices because non-traditional banking activities have 

shouldered a large part of the blame for the 2007-2009 financial crisis, and now 

face the brunt of regulatory efforts. Using a sample  of large  banks  across  38 

countries this  paper  examines  how the concentration of the banking  system impacts  

the choice of business activities  and consequently the stability  of banks.  We show that 

banks in less concentrated banking systems ( such as in the US and Japan) have higher  

levels of non-traditional business  activities  with  higher  shareholder  returns, but  at  a  

cost  of increased  systemic  risk. In contrast, the non-traditional business activities in 

highly concentrated banking systems help reduce the volatility  of profits and also 

increase banks stability.  Unlike previous research we show that there is not always a 

one-to-one relationship between non-traditional business activities and g l o ba l  b a n ks  

s t a b i l i t y . 
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1.  Introduction 
 
 
Depositary  institutions over the  last  15 years have increased  the  share  of non-traditional 

revenue in total  income.  While  the  change  in business  models is a global phenomenon, 

it  is more  pronounced  in countries  such as the  U.S., France  and  the  U.K. In this  paper, 

we examine whether  market  structure can help explain  the  cross-country  variation  in the 

diversification  activities  that  bank  choose to  pursue.  It  is important  to  understand the 

motivation  behind these choices because non-traditional banking activities have shouldered a 

large part of the blame for the 2007-2009 financial crisis, and now face the brunt of regulatory 

efforts.1   The UK Independent Commission of Banking raised issues related to “ring fencing 

retail banking from investment banking. The EU’s Liikanen Review and the Dodd-Frank Act in 

the US proposed policies which may limit trading and proprietary activities of large banks.  Such 

blanket regulations  assume that non-traditional activities  always  increase  the  systemic  risk  

of banks. Understanding the  motivation  for diversification and how different business 

activities  uniquely impact  bank  income allows us to develop a more  nuanced  view of the 

relationship  between non-traditional activities  and systemic risk. 

 

We focus our  attention on market  structure because  the  presence  of competitors  can 

create  a  tournament-like environment  where banks compete for customers,  employees and 

investors.  Theory has shown that  an intra-firm  tournament can induce managers to take on 

more risk (Goel and Thakor, 2008), especially tail risk, as they can move to competitor  firms 

before the risk materializes  (Acharya,  Pagano,  and Volpin, 2012b). The presence of deposit 

insurance ( Merton, 1977) and rescue guarantees only exacerbate risk taking in banking because 

the managers are often protected from downside risk.   
1 If these recommendations and proposals are passed into law, it would be reminiscent of the 1933 Glass-
Steagall Act of the U.S. which limited  the business activities  of depositary institutions. 
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Erosion of franchise value with increased competition makes it more likely that  banks make 

lower quality loans to increase profits, thereby raising the likelihood of failure (Hellmann,  

Murdock, and Stiglitz,  2000). This propensity of banks to increase risk taking  in the face of 

competition  became evident among banks in the U.S. after the deregulation  in the 1980s 

(Keeley, 1990). 

There is both theoretical  and empirical research which contradicts the view that compe- 

tition  makes banks riskier (for example: Boyd and De Nicolo, 2005), but  we do not directly 

address this debate.  Instead, we consider the effect of market  structure (which we define as 

concentration), on one specific business choice made  by banks,  i.e., the  choice to diversify, 

and incorporate  a higher level of noninterest  activities in their business model. Even though 

noninterest  income has become an increasingly large part  of banking  revenue, there is little 

research on its link to the competitive landscape in which banks operate.  We seek to address 

this gap by looking not only at  how the level of noninterest  income earned by banks varies 

with  the  levels of  concentration in their  domestic  markets,  but  also how these  businesses 

impact  bank profitability.  While regulators look to restrict  banking  activities,  executives at 

large banks such as Bank of America and J.P.  Morgan have defended their  business mod- 

els as crucial to diversifying revenue flow.2    The first objective in this  paper is therefore  to 

try and understand whether  noninterest  income simply helps executives to outperform  their 

competitors  in intra-firm  tournaments or whether  it is used chiefly to minimize the riskiness 

of their  revenue flows. 

The second objective of the  paper  is to  examine  the  relationship  between  noninterest  

income and systemic risk.  Previous  empirical research has mostly shown that  a larger pro- 

portion  of noninterest  income  is correlated  with higher levels of systemic risk (De Jonghe, 

2010; Brunnermeier,  Dong, and Palia,  2011) and individual  bank risk (Demirguc-Kunt and 

Huizinga, 2010; Stiroh,  2004).  These studies  either  examine banks within  a single country, 

or they use a pooled sample of global banks on the assumption  that  the relationship  between 
2 “Bank  Breakups:  Not So Fast”  The Wall Street  Journal, July  29, 2012 
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risk and business activity  is homogenous in all countries.   Our approach  differs in that we 

consider the possibility that  the relationship between bank risk and noninterest  income varies 

with the  level of banking concentration in the  country.  The  case for diversification  follows 

from the usual portfolio diversification argument (Markowitz (1952)).  However, when banks 

are in a competitive  environment,  the  potential  for  moral hazard  is exacerbated  and  the 

risk-sharing  goal of diversification  may be transformed,  consequently shifting risk onto the 

aggregate  financial system. 

To test our two objectives, we use a sample of 191 listed large banks with market capital- 

ization larger than five billion dollars across 38 countries  over the time period from 1996 to 

2010. Large banks are chosen for two reasons.  First,  systemic risk generally arises through 

larger financial institutions.3   Second, larger banks are more likely to diversify their  income 

streams  (Demirguc-Kunt and  Huizinga, 2010).  Large banks have the ability  to enter  new 

businesses because they  have easier access to  capital,  technology and  infrastructure.  Ad- 

ditionally,  we only choose depositary  institutions since other  financial institutions such as 

investment banks, almost by definition, get most of their  revenue from noninterest income. 

There are two key measures in our study.  Our proxy for systemic risk is based on the ex- 

pected capital shortfall of a financial institution during a crisis (Acharya et al., 2010;Acharya, 

Engle, and Richardson,  2012a). 4   The tail distribution of bank stock returns,  MES, is highly 

predictive  of this  capital  shortfall  and is used in our analysis.  The proxy for concentration 

is the asset Herfindahl-Hirschman  Index (HHI).  In order to better understand whether  the 

relationship between systemic risk and noninterest  income varies with concentration, we split 

the sample into two subsamples.  The first includes countries  whose concentration is higher 

than the median annual concentration (HighConc), and the second subsample includes coun- 
3 The Dodd-Frank bill gives regulators extra  power over systemically  important institutions with at least 

50 billion dollars  in assets.  Similarly,  Basel III has specified that approximately 30 of the  largest  financial 
institutions, which are deemed systemically  risky will require  higher capital  levels. 

4 We compare  the  performance  of different  measure  of bank  weakness  (tail-beta (De Jonghe  (2010)),  z- 
score and MES (Acharya,  Pedersen,  Philippon,  and Richardson (2010))) in predicting  bank weakness during 
the  1996 Asian  and  2007-2009 financial  crisis,  and  find that MES  is the  most  suitable  measure.   We did 
not use another  commonly used measure  for systemic risk, CoVar(Adrian and Brunnermeier (2009)), as the 
requisite  data  for computing  the measure  is not available for the international sample in this paper. 
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tries with a concentration below the median  level of annual  concentration (LowConc).  The 

characteristics of noninterest  income are then  examined in each of these subsamples. 

There are four key findings in the  empirical  analysis.   First,  we find that  the  level of 

noninterest  income is higher in banks  in low concentration  banking  systems.   The  differ- 

ence between the  median  level  of concentration is about  10% in the  two subsamples.   In 

multivariate panel regressions, we find that  the  concentration variable  is highly significant 

in explaining the higher levels of noninterest  income.  Our results  are robust  to bank-level 

and  country-level  fixed effects.5    While unobservable  factors are one source of endogeneity, 

another channel  for endogeneity  could be banks  acquiring  financial firms engaged in non- 

lending activities,  which would increase both bank size and the concentration of the banking 

system. This reverse causality, however, works against our results, rather  than being a driver 

of our results. 

Second, we find that  it is the  competition  amongst  banks to obtain  higher shareholder 

returns  driving  higher  levels of noninterest  income in LowConc banks.   When  examining 

the relationship  between return  on equity  (ROE)  and noninterest  income, we find that  the 

coefficient for ROE in the LowConc subsample  is two and half times the coefficient for the 

HighConc subsample.  The  coefficient for the  return  on assets (ROA), in contrast, is fairly 

similar in the two subsamples.  When comparing the effect of noninterest  income on reduc- 

tion  of profit volatility,  we find that  in the  HighConc subsample  some types of noninterest  

income can reduce the  volatility  of ROA, while noninterest  income unequivocally increases 

the  volatility  of ROA for  banks  in LowConc countries.   Unattached results  using a small 

sub-sample  of banks show that  equity  makes up a larger proportion of CEO compensation 

in LowConc countries.   These equity incentives, in turn,  are  correlated  with a higher level 

of noninterest  income in banks.  Total  compensation  is not  correlated  with higher levels of 
5 The  result  holds even when we control  for the  level of banking  regulations (Barth, Caprio,  and  Levine 

(2008)) intended  to curb non-traditional banking activities. The lack of significance on the regulation  variable 
may be emblematic  of the  size of banks  in our sample.  Several of these  banks  have a large global presence, 
allowing  them  to  possibly  circumvent regulations in their  home  country.   Another  possibility is that the 
regulatory flag is too coarse to capture all the different types of noninterest income. 
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noninterest income.6 
 

Third,  we find that  the  relationship  between  noninterest  income and  systemic  risk is 

not  homogenous  in concentration.  Similar to Brunnermeier,  Dong, and  Palia  (2011) and 

De Jonghe  (2010), in the full  sample, we find that  noninterest income is significantly and 

positively associated with systemic risk, proxied by MES. However, when we add an interac- 

tion variable between noninterest  income and concentration, we find that  this variable is also 

highly negatively  significant.  Breaking the sample down into two subsamples,  we find that  

in the  LowConc subsample,  a one standard-deviation increase of 2% in noninterest  income 

is correlated with a 20% increase in MES. In contrast, the coefficient is negative in the High- 

Conc subsample  and  is not significant.  Regressions using bank  fixed effects show an even 

more interesting  result  –  noninterest  income actually  reduces systemic  risk for HighConc 

banks while it has no effect on systemic risk in LowConc banks. 

Our fourth  finding shows that  the  contrasting results  in the  two subsamples  are driven 

by the  type of  noninterest  income, not  solely by the  levels of noninterest  income earned 

by banks.   To investigate  the  difference between type  and levels of noninterest  income we 

consider three components of noninterest  income, i.e., fee, trading,  and unclassified (non-fee 

and non-trading) income. Although the levels of fee income are similar in the two subsamples, 

we find that  while there  is a positive relationship  between systemic risk and fee income in 

LowConc banks, the relationship  is reversed for HighConc banks.  Similarly, trading  income 

is correlated  with lower levels of systemic risk in the HighConc banks.  Unclassified income 

is higher in LowConc banks and is positively related  to systemic risk, showing that  the level 

of this  component  of  noninterest  income could be relevant  in explaining  systemic  risk in 

LowConc banks. 

Finally,  we employ several tests  to show the robustness  of our results.  First,  we address 
 

the weaknesses of our concentration measure which assumes that  all bank assets are located 
 

6 Compensation data  is available for only a small subset  of banks  in the  database that we use.  Very few 
data  observations were available for banks  in HighConc  countries.  Hence, we have not  included  our results 
on CEO compensation in this paper. 
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domestically.  We create a new bank-level concentration measure which takes the location of 

bank  subsidiaries  into account.   We find that  the relationship  between noninterest  income 

and systemic risk continues to vary with levels of concentration. Second, given the notorious 

difficulty in measuring systemic risk, we re-examine our results using the two most commonly 

used measures  of risk, i.e., the  z-score and  the volatility  of stock returns.   The  contrasting 

effects of noninterest  income on systemic risk continue to hold.  Finally, we validate the MES 

measure  of systemic risk over the Asian currency  crisis and the 2007-2009  financial crisis. 

We find that  MES is a significant  predictor  of equity  losses in banks  during  these  crises, 

justifying its use as an indicator  of systemic risk. 

This paper makes four important  contributions.  First,  we show that  the effect of non- 

interest  income on systemic risk is complex.  Specifically, we show that  noninterest  income 

can have a legitimate  place in reducing the systemic risk of a bank,  as long as the focus of 

noninterest  income is to reduce volatility  of income rather  than  solely to increase sharehold- 

ers returns.  Our result  is in contrast  to previous research which has mostly concluded that  

noninterest  income increases bank fragility.   One example is Demirguc-Kunt  and Huizinga 

(2010) who use a global sample to show that  noninterest  income increases the individual risk 

(z-score) and return  on assets (ROA) of banks,  but  provides diversification advantages  at 

only very low levels.  Similarly, Stiroh (2004) and Brunnermeier,  Dong, and Palia (2011) use 

a U.S. sample and De Jonghe (2010) uses an European sample to show a positive relationship 

between alternate risk measures and noninterest income. 

Second, we contribute to the literature on bank concentration. There  is a large body of 

empirical  literature examining  whether  there  is a positive relationship  between bank  con- 

centration and  stability  (competition-fragility) or a negative  one (competition-stability).7 

There is little research, however, on how concentration impacts the business model of banks. 

We show that banks move towards high ROE business activities  when faced with increasing 

competition.  This builds on the literature which shows that  banks increase their risk-taking 
7 See Boyd and De Nicolo (2005) for an excellent overview. 
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in competitive  banking  systems.   Keeley (1990) shows that  increased competition  between 

banks  in the  U.S. in the  late  1960s and  1970s may have led to increased  risk taking  and  a 

surge in failure in the  1980s.  Beck, Demirguc-Kunt,  and  Levine (2006) show that  banking 

crises are less likely in economies with more concentrated banking systems.  Finally, Berger, 

Klapper,  and Turk-Ariss  (2009) show that  banks with lower levels of market  power have a 

higher level of risk exposure. 

Third, our study  applies and validates  the market-based  measure of systemic risk, MES, 

which is calculated  using a year of historical  stock returns.  Other  papers which have looked 

at banking  stability (Demirguc-Kunt and Huizinga, 2010; Berger, Klapper,  and Turk-Ariss, 

2009) have been based on the z-score, calculated over several years with only one calculation 

for the entire sample.  De Jonghe  (2010) uses an alternate tail risk measure called tail-beta 

which uses six years of data.  The recent crisis has shown that  financial innovation can create 

and transmit distress  at  a rapid  pace.  A  measure  of banking  weakness which can quickly 

reflect stresses in the  market  can be very useful for regulators and  reflect the  current risks 

in the system.   We also show that MES is a better  predictor  of future  bank instability  by 

comparing its performance  against  z-score and tail-β  in predicting  stock losses during both 

the 2007-2009 financial crisis and the Asian financial crisis. 

Fourth, to the best of our knowledge, we are the first to examine the determinants of sys- 

temic risk in a global context.  Beltratti and Stulz (2012) examine the determinants of cross 

sectional variation  in the stock returns  of large banks during the 2007-2009 financial crisis, 

but  do not  explicitly  examine systemic risk.  De Jonghe  (2010) examines the  determinants 

of systemic risk in a European  sample, while Brunnermeier,  Dong,  and Palia  (2011) use a 

U.S. sample.  Our sample includes banks located  in over 38 countries.   In order to  ensure 

our results  are not  driven by banks  in countries  with less developed banking  systems,  we 

repeat  our analysis for banks located  only in developed countries,  and find that  the results 

still hold. 

In Section 2, we introduce  the literature and develop our hypothesis.   In Section 3, we 
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describe the key variables in our study.  In Section 4, we describe the data.  In Section 5, we 

examine the results.  Section 6 includes a section on robustness  and section 7 concludes. 
 
 
 
2.  Related literature and hypothesis development 

 
 
One of the  fundamental  reasons  for the  existence  of financial intermediaries  is that  they 

reduce information asymmetry  between borrowers and  lenders (Bhattacharya and  Thakor, 

1993). When banks  fail en masse, the  ability  of the  financial system to assimilate  such in- 

formation  is lost  and  financial intermediation is hampered  (Bernanke,  1983; Ivashina  and 

Scharfstein, 2010). Such a loss in lending ability can be costly for the rest of economy result- 

ing in reduced output, increasing unemployment,  crashing  real estate  prices and increases 

in government debt (Reinhart and Rogoff, 2008). There is a vast body of banking literature 

which seeks to  understand the  causes of banking  crises and  how to  prevent  them  in the 

future.  The  goal of this  paper is to contribute to this  literature by understanding whether 

business choices made by banks in environments with varying levels of competition  impact 

their  contribution  to  the  stability  of the  banking  system  as a whole.  In this  section,  we 

develop the necessary hypothesis as a prelude to our empirical analysis. 

 
 
2.1.  Concentration  and noninterest  income 

 
 
The presence of fixed-rate deposit insurance  (Keeley, 1990), too-big-too fail subsidies and 

limited liability corporate structures give bank managers incentives to increase risk taking to 

extract  maximum  personal benefits.  Besides regulation  of banks through  setting  of capital 

and interest rate levels (Hellmann, Murdock, and Stiglitz, 2000; Martinez-Miera and Repullo, 

2010), letting  banks  earn  monopoly rents  has  been suggested  as a way of making  banks 

behave more conservatively.  The idea is that  banks will want to preserve their charter  value 

and avoid bankruptcy. In support  of the view that  competition  increases bank fragility, the 

“competition-fragility” hypothesis,  Keeley (1990) shows that  increased competition  between 
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banks in the U.S. in late 1960s and 1970s may have led to increased risk taking and a surge in 

failure in the 1980s. Beck, Demirguc-Kunt,  and Levine (2006) show that  banking  crises are 

less likely in economies with more concentrated banking systems, using the actual occurrence 

of a crisis to measure a banking  system’s stability.  Berger, Klapper,  and Turk-Ariss  (2009) 

use a different concentration measure called the Lerner index as a proxy for competition  in a 

global sample of 30 developed countries and find that  banks with a higher degree of market 

power are less risky, although  they do bear more loan portfolio risk. 

On the other hand,  Boyd and De Nicolo (2005) demonstrate a channel by which compe- 

tition  could, in fact, decrease the riskiness of the loan portfolios held by banks.  They focus 

on the lowering of interest  rates by banks in a competitive loan market and show that  lower 

rates could lead to a higher chance of a payoff by borrowers, which in turn  could increase the 

stability  of banks.  However, a recent extension  of the model (Martinez-Miera  and Repullo, 

2010) shows that  when the more realistic case of imperfect correlation  between loan defaults 

is considered, the amount of interest  earned by banks is also lowered in a competitive bank- 

ing systems.  This can leave banks with lower amounts of capital to cover loan losses and can 

increase their  chance of failure, and leave the effect of competition  on banks ambiguous.  In 

support  of the  “competition-stability” hypothesis,  Jayaratne and  Strahan (1998) overturn  

the results in Keeley (1990) using a larger sample and show that  loan losses decreased after 

competition  increased in the  U.S. A study  by Boyd, De Nicolo, and Jalal  (2006) on both 

U.S. and international banks finds that  a bank’s probability  of failure (z-score) is positively 

and significantly related  to concentration. 

Throughout this literature, riskier loans, higher leverage, or higher deposit rates  are the 

channels  through  which banks  increase their  riskiness (Keeley, 1990; Hellmann,  Murdock, 

and  Stiglitz,  2000).  The  impact  of concentration on noninterest  income has not  been ex- 

plored in the literature, even though  as regulatory  restrictions  have been eased, banks have 

increased  the  proportion of noninterest  income in total  income.  The  Second Banking  di- 

rective of 1989 allowed European  banks  to diversify into insurance  and  other  non-lending 
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activities.  Even though the Glass-Steagall Act of 1933 severely curtailed  the business activi- 

ties of banks in the U.S., repeated exemptions to the law in the 1980’s and 1990’s culminated  

in the  Gramm-Leach-Biley  Act in 1999 which allowed banks  to pursue  a wide range of ac- 

tivities including insurance underwriting. The case for such bank diversification has usually 

been along two lines. First,  banks can obtain  more information  about customers when they 

provide non-lending  services (Degryse and  Van Cayseele, 2000).  This  information  can  be 

used to improve both screening and monitoring and help reduce the information  asymmetry  

inherent  in  lending relationships  (Boot,  2000; Bhattacharya and  Thakor,  1993).  The  sec- 

ond justification  for bank diversification follows from the traditional portfolio diversification 

argument (Markowitz,  1952). The procyclical nature  of lending has been well documented. 

Investment banking activities  such as market making in securities and transactional services 

such as cash management can arguably help banks reduce the volatility of loan income which 

is dependent on the business cycle. 

Noninterest  income thus  offers the possibility  of reducing  the volatile  of income and 

improving profitability.  However, when banks do not earn monopolistic rents and are faced 

with a competitive environment (Goel and Thakor,  2008), they are liable to take on riskier 

business activities in order to earn higher shareholder returns,  rather  than focus on delivering 

consistency in profits. 

The above discussion brings about  our first hypothesis: 
 

Hypothesis 1: When  banks are located in competitive  banking systems  they employ higher 

levels of  noninterest  income activity  as a way of earning higher shareholder returns  rather 

than reducing volatility of profits. 

 
 
2.2.  Noninterest income, concentration and  systemic risk 

 
 
In the previous section, we looked at whether  concentration  affects the levels of noninterest  

income and whether  it has positive effects on the profitability  of the bank.  Besides offering 

potential  benefits,  bank  diversification  can be a source of individual  bank  instability.   On 
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the asset  side,  some nontraditional activities  allow banks  to  hold relatively  low amounts 

of capital  (for  example:  Acharya,  Schnabl,  and  Suarez,  2012c).   The  necessity  of capital 

regulations  in banks  to  mitigate  moral  hazard  and  increase  bank  stability  has  been well 

established  in the  literature (Rochet,  1992).   Nontraditional business  activities  may thus 

offer a channel  to circumvent  capital  regulations  and  allow  increased  risk taking  by bank 

managers exacerbating  agency issues (Jensen and Meckling, 1976). Another channel for bank 

instability  through nontraditional business activities exists on the funding side of the balance 

sheet.  The  2007-2009 financial  crisis showed that   the  short  term  funding  of securitized 

assets  held by  trading  subsidiaries  of banks  makes them  susceptible  to modern-day  bank 

runs (Acharya,  Gale, and Yorulmazer,  2011; Gorton  and  Metrick, 2012).  Recent empirical 

research examining the impact of noninterest income on individual bank’s risk has not shown 

that  it can yield diversification advantages.  DeYoung and Roland (2001) and Stiroh (2004) 

show that  banks  in the  U.S. with  a larger  proportion  of noninterest  income  have higher 

earnings  volatility.  The  results  are  consistent  in  an  international sample,  as  Demirguc- 

Kunt and Huizinga (2010) finds that  risk adjusted profits are reduced with higher levels of 

noninterest income. 

While recognizing that  this relationship  for individual banks is important, the impact  of 

diversification on the financial system is also important because of the negative externalities 

associated  with  bank  failure. Ibragimov,  Jaffee,  and  Walden  (2011) show that  systemic 

risk can arise when the return  distribution of the assets used for diversification have heavy 

tails  and are correlated.   Wagner  (2010) shows that  the  effect is  mechanical,  for as banks 

diversify, their  portfolios will begin to overlap and look increasingly similar.  A fall  in the 

value of these similar portfolios can lead to joint failures. These papers point to the fact that  

while noninterest  income may help reduce individual bank risk, it can increase the chance of 

systemic crisis where many banks fail. In a systemic crisis, a competitor  cannot  step in and 

provide the financial services needed. 

Previous empirical evidence seems to confirm the theoretical  predictions  that noninterest 
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income can increase the systemic risk of banks (De Jonghe,  2010; Brunnermeier,  Dong, and 

Palia,  2011).  The limited liability structure and favorable treatment of banks by regulators 

already give banks a risk-shifting incentive. Thus the risk-sharing goal of diversification may 

instead  be transformed  to a  risk-shifting incentive when banks are faced with competitive 

pressures.   However, in the  case where banks  have franchise value, banks may be wary of 

overly risk investments  even though  they  may offer high  returns.   Facing  less competitor 

pressure  in their  core lending  markets  and  thereby  less shareholder  pressure  to  improve 

returns,  banks may choose safer noninterest  income which meets the goals of diversification 

and reduces systemic risk. 

The above discussion is related  to our next hypothesis: 
 

Hypothesis  2:  Noninterest  income  reduces systemic  risk in highly concentrated  banking 

systems,  but risk  shifting  incentives  take  over in  competitive  banking systems,  leading to 

a positive  relationship  between  noninterest  income  and systemic  risk in low concentration 

banking systems. 
 
 
 
3.  Empirical methodology 

 
 
Testing  our hypothesis  requires empirical measurement of concentration, systemic risk and 

noninterest  income.  In this section, we explain the choice of our proxies in the context  of 

previous literature. 

 
 
3.1.  Measurement of  Systemic Risk Contributions 

 
 
While regulators  and  academics  differ on the  exact  definition,  systemic  risk  is generally 

perceived as the risk of a systemic crisis which weakens the  intermediation capacity  of the 

financial sector.8    The weakness in any single financial institution would not be considered a 

systemic crisis, unless there was risk of contagion to other institutions. Therefore,  firm spe- 
8 De Brandt and Hartmann (2000) offers an excellent survey of the literature on systemic  risk. 
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cific risk measures such as volatility and z-score (Stiroh, 2004; Demirguc-Kunt and Huizinga, 
 
2010) which have been used previously as measures of bank  stability  are inappropriate to 

measure  systemic risk.  After the financial crisis in 2007-2009, several measures of systemic 

risk which are conditional on the entire financial system being in distress have been proposed. 

As we are interested  in examining bank level behavior, we do not explicitly consider measures 

of the entire financial system being in stress.  Our goal is to predict  the relative weakness of 

a bank  in the midst  of a systemic crisis.  This is done by using the methodology developed 

in Acharya  et al. (2010), who propose measuring  systemic risk as the  capital shortfall of a 

financial institution when the banking system as a whole is under-capitalized, and they call 

this the systemic expected shortfall  (SES). 
 
 

SESi  ≡ E[zai  − wi |W1  < zA]  (1) 
 
 

In this equation,  wi  and ai  are the bank’s equity and assets, z is the target capital  ratio, 

W is the aggregate equity of the banking sector and A is the aggregate assets of the banking 

sector.  In the model, systemic events occur whenW1  < zA, i.e., the banking  sector is below 

its targeted  capital  levels.  Since  extreme  events occur infrequently,  Acharya  et al. (2010) 

appeal to extreme  value theory  and propose  measuring  the expected  capital  shortfall  in a 

firm using information  from moderately  bad  days.  The  expected equity  loss in a crisis is 

thus defined as 
 
 
 

M ESi 

 
≡ −E 

" 
 wi #

 
i  − 1|I5% 
o 

 
(2) 

 
where I5%  indicates that  the market  is in its lowest 5% return  quintile.  The relationship 

 
between M ES  and SES  is given by, 

 
 

SESi i i 
= 0  + kM ESi 

 

+ ∆i  (3) 
i  i  5% 
0  0 

 
The first part  of the right hand  side of the equation  denotes excess leverage, the second 
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scales up the daily loss in equity to a loss during a crisis, and the third relates to excess costs 

of distress.  MES is directly  proportional to SES and  Acharya  et al. (2010) show that  it is 

a good predictor  of equity  losses in the  financial crisis and  is therefore  used as a proxy for 

SES.  Based on these results,  we use MES as an indicator  of the systemic risk contribution 

of a bank. 

In this paper, we compute M ES as the average return  of the stock (Ri ) when the market 
 
(Rm ) return  is in its lowest 5% return  quantile  over one year of data. 

 
 
 

M ESi 

P 
Ri 

= 100 P 
I 

 
(4) 

{t∈D} 

where I is an indicator  variable  which takes the  value 1 the  market  is in its 5% return  

quantileD  = {Rm in 5% quantile}  and 0 otherwise.  A higher level of M ES  implies a higher 

contribution of systemic risk to weakness in the banking system.  We use U.S. dollar returns 

for both  the market  and the individual  stock.  A broad  local market  index is used as proxy 

for Rm . MES is calculated  for each fiscal year from July  of the previous year until June  of 

the following year. 
 

In using information  from the  tail  of stock returns,  MES is similar to a measure  called 

tail-beta  (De Jonghe,  2010), which estimates  the probability  of a sharp  decline in a bank’s 

stock price conditional  on a crash in the banking index.  We do not describe the details, but 

note  that  the  methodology  is based  on using a modified Hill (1975) estimator  to calculate 

the tail index and a semi-parametric estimation  of the probability. This technique, however, 

uses six years of data.   Given the  rapid  changes that  are possible in bank business models, 

we prefer to use a measure  which can be calculated  using a shorter  time frame.9    Huang, 

Zhou,  and  Zhu (2009) estimate  credit  losses in the  midst  of a crisis using credit  default 

swaps (CDS)  and  time-varying correlations.   Given the  international nature  of our sample, 

we prefer to use stock returns  over CDS returns,  which are not widely available for foreign 
9 We examined  the  performance  of a version of tail-beta calculated  using only year of data  in predicting 

equity  losses during  the  recent  financial  crisis and  found that tail-β  was not  significant.   We thank  Olivier 
De Jonghe  for supplying  a sample data  set for the computation of tail-beta. 
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institutions. Another  key measure  proposed by Adrian  and Brunnermeier  (2009) measures 

the contribution of a bank to systemic risk as the difference between the VaR of the financial 

system  and  the  VaR  of the  financial  system,  conditional  on  a  bank  being  in  distress.10 

Computing  this  measure  of systemic  risk,  C oV ar,  however,  requires  data  on real  estate 

indexes and  other market  data  which is not  readily available  for an international sample. 

Finally,  Lehar  (2005) uses the  Merton  (1977) methodology  of measuring  default  risk, but 

this measure  does not consider aggregate weakness in the banking  system,  hence we prefer 

not to use it. 

 
 
3.2.  Concentration 

 
 
When examining the impact of competition  on stability,  theory models often use the number 

of identically sized banks  as an indicator  of banking  competition.   But  given the  difference 

in sizes of banks  and  total  banking  assets  between  countries,  this  variable  is not  suited 

for a cross-country  study.  Instead  we prefer to use the country-level  Herfindahl-Hirschman  

Index (HHI) using the total  assets on a bank’s balance sheet.  HHI has been used in several 

banking studies.11    Some recent, related  examples include Boyd, De Nicolo, and Jalal (2006) 

and  Berger,  Klapper,  and  Turk-Ariss  (2009) who use deposit and  loan HHIs to  examine 

the relationship  between concentration and stability.  Acharya,  Hasan, and Saunders (2006) 

use loan HHI to  measure  the  exposure of a bank  to  loans in a particular industry.   The 

focus of this paper is bank  business models which are not related  to traditional banking  of 

loan-making  and deposit-taking. Hence, we prefer to use HHI calculated  using total  assets. 

HHI is calculated  using the share of individual  bank assets in the total assets of all private 

and publicly listed banks available in our database  (Bankscope)  for each country.  The total 

banking assets in a country are calculated  as the sum of assets in all public and private bank 

holding companies,  commercial banks,  cooperative  banks and savings banks in Bankscope. 
10 VaR is defined as the maximum  dollar loss of an institution within  a q% confidence interval. 
11 Berger  et  al. (2004) give a detailed  literature review with  several  U.S. based  studies  which have used 

HHI as a measure  of concentration 
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HHI is calculated  as the sum of the proportion of each banks assets in total  domestic bank 

assets squared. 

Berger, Demirgüç-Kunt,  Levine, and Haubrich (2004) point out that  concentration mea- 

sures such as asset HHI are not always a measure of competition  because of differences in 

large and small bank behavior.  In  addition,  banks may be catering  to niche loan markets 

which could decrease the  competition  they  face,  even though  they  are located  in a bank- 

ing system with low levels of concentration.  Our sample however is  focused on extremely 

large banks  which focus on a wide range  of loan markets,  alleviating  some of these  con- 

cerns.  Berger, Klapper,  and Turk-Ariss  (2009) use another  measure  of competition  called 

the Lerner  index which aims to measure market  power by examining the marginal  cost of 

bank  revenues.  This  is used  as  an indicator  of market  power.   While the  Lerner  index is 

suitable for measuring market power for firms with homogenous business models and similar 

cost structures, it is not suitable  to compare one bank which may have 90% of revenue from 

loans against  another  which may only earn 40% of revenue through  loans.  Other studies on 

concentration such as Beck, Demirguc-Kunt,  and Levine (2006) use the market  share of the 

top 3 banks  in the  banking  system.  This  measure  is highly correlated  with asset  HHI and 

our results  are robust  to using this measure as well. 

There is another  concern about  using asset HHI measure as a measure of concentration. 

Many of the largest banks have global business operations  and our measure of HHI assumes 

that  assets  are  located  domestically.  To  overcome this  limitation,   we also create  a new 

bank-level  HHI which takes into  account  the  location  of the  global subsidiaries  of banks. 

We only have data  for the  year 2010 on the  ownership linkages between banks  and  their 

foreign subsidiaries.  Hence, this bank-level measure is used only as a robustness  test  and is 

described in more detail in that  section. 

In order to examine the effect of noninterest  income in countries  with different banking 

concentrations we break the sample into two groups: low concentration (LowConc) and high 

concentration (HighConc).  To get a similar number of banks in each group, we calculate the 
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annual median HHI of all banks rather  than  calculating  the median HHI by country.  Banks 

which are below the median HHI are put  in the LowConc subsample  while banks which are 

above the median HHI are put  in the HighConc subsample. 

 
 
3.3.  Noninterest  income 

 
 
Using a framework similar to previous empirical research,  we measure  noninterest  income 

as the  share  of  noninterest  income in total  operating  income.   Total  operating  income is 

defined as the  sum  of gross  interest  income and  noninterest   income.  Stiroh  (2006) and 

Demirguc-Kunt  and  Huizinga (2010) define noninterest  income as the share of noninterest  

income/(net  interest income + noninterest  income), while Brunnermeier,  Dong, and Palia 

(2011) defines noninterest income as the noninterest  income/net interest income. Net interest 

income includes costs associated with funding lending and other assets, without  taking  into 

account the  costs  for noninterest   income  which  are  typically  administrative (trader   and 

investment banker  salaries).  We prefer to use gross interest  income, so that  we can isolate 

revenue from lending.  Our results are robust  to using the alternative  measures, net interest 

income + noninterest  income, or only noninterest  income in the denominator. 

We also split noninterest  income into its components,  which are: trading  income, fee in- 

come and unclassified income. In Bankscope, trading  income includes “income from marking 

to market  of derivatives,  on  currency  related  transactions, interest-rate instruments, equi- 

ties and other trading  assets, including insurance-related trading  income”. We also combine 

income from re-evaluation  of AFS (Available  for Sale) securities in trading  income.  Fee in- 

come includes all fees and commissions which are not related  to loans.  Unclassified income 

includes all income which is not a part  of fee and trading income. 
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3.4.  Control Variables 
 
 
3.4.1. Regulation 

 
 
The World  Bank Database  for regulation  by Barth,  Caprio,  and  Levine (2008) (June  2008 

version) is based on questionnaires  sent to financial supervisory authorities in each country. 

We use the section on Activities Restrictions  to verify whether  country-specific regulation  is 

the primary  driver behind higher levels of noninterest  income within a bank.  There are four 

questions  in Activities  Restrictions  that  relate  to the regulation  of securities activities,  real 

estate  activities,  insurance activities  and non-financial activities.  The four possible answers 

are “Unrestricted”,  “Permitted”, “Restricted”  and  “Prohibited”, which we denote  with  a 

numeric  value of 1-4 with  increasing  levels being increasingly  restrictive.   A new variable 

called REGN,  which is a summation  of the  answers to  all four questions,  is used in the 

analysis. 
 
 
3.4.2. Interest  Rate Spread 

 

If the interest  rate  spread earned by banks is low, banks could be expected to increase their 

noninterest  income regardless of competition  in the banking  sector.  Therefore, we use the 

interest  rate spread earned by banks as a control variable when examining the determinants 

of noninterest  income. Interest  rate  spread is calculated  as: 
 
 
 

Interest  Rate  Spread = 
Interest  Income 

Average Earnings  Assets 
Interest  Expense 

− 
Average Liabilities 

 
 

This ratio helps us judge the profitability of the bank’s core business. This is an imprecise 

proxy because it may include the effect of securities other than those related to retail banking. 

But  although  we do have a  detailed  breakup  of interest  income from loans and  interest 

expense on deposits, the data  only exists from the year 2007 onwards.  Hence we do not use 

it in our analysis. 
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3.4.3.  Bank-level factors 
 
 
There are four key balance sheet variables variables used as control variables as they may 

affect the cross sectional variation  in systemic risk as perceived by the stock market.  First, 

we use nondeposit  funding to  represent  funding constraints.   Funding  that  is not  sourced 

through  customer  deposits is considered more volatile and hence, similar to Demirguc-Kunt 

and Huizinga (2010), we use the proportion of nondeposit funding in short  term  funding as 

a control variable.  Second, we control for the level of bank capitalization by constructing  an 

Equity variable which is measured as the ratio of total  equity to bank assets.  Third,  we use 

the year-over-year growth in assets to distinguish  between faster growing banks which could 

be considered more systemically  risky.  Fourth, we use the  amount of outstanding loans as 

an additional  control for the size of banks by using the ratio  of loans to assets. 
 
 
3.4.4.  Macroeconomic variables 

 
 
There  are  three  key country-level  variables  which are  used as control  variables  as banks 

in countries  with  differing levels of economic development  and  growth  may need different 

business models to cater  to more  complex customer  needs.  First,  we measure  the level of 

economic development as the ratio of GDP to population.  Second, we measure country-level 

growth  as the  year-over-year growth  in GDP. Third,  a change in price levels may alter  the 

repayment ability of borrowers and hence we use the year-over-year change in the consumer 

price index as an Inflation variable. 
 

 
 

4.  Data 
 
 
4.1.  Sample 

 
 
Bankscope provides bank-specific accounting  data  for a global sample in a uniform format. 

Hence we use this database  to construct  noninterest  income and other  accounting  measures 

for all the years that  data  is available, i.e., 1996-2010. The measure for systemic risk used in 
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this paper, MES, uses stock returns.  Hence, we only use banks which have stock return  data 

for at  least one  year.  Datastream is the database  used for stock returns.   Firms  with the 

two digit SIC code of 60 and also the four digit SIC code of 6712 (bank  holding companies) 

are defined as banks.  Investment banking firms are excluded from this sample because their 

primary  business is generating  noninterest  income rather  than  loan  income.  In Demirguc- 

Kunt and Huizinga (2010), investment banks have between 75% to 80% of noninterest income 

as a proportion of interest  income.  Even though  investment banks such as Goldman  Sachs 

and  Morgan Stanley  became  bank  holding companies  in the  year 2008, we exclude them 

from our sample, because the  changed  designation  only covers three  years in a twelve year 

sample.  Given the losses suffered by these banks and their high level of noninterest  income, 

including them would presumably  lend more support to our results. 

Similar to the criteria  in Acharya et al. (2010), we select banks with a market value of at 

least five billion U.S. dollars in Datastream at any point between 1996 and 2010. Using such 

large banks also ensures that  the stocks of these banks are highly liquid, which is important 

for an accurate  measurement  of tail  risk.  The  World  Bank Database  is used for national 

accounts data.  Taiwan and Chile are excluded because they have incomplete national account 

data.   The  final sample has a total  of 191 banks  from 38 countries.   Our results are robust 

to  performing  the  analysis  on a subsample  of banks  exclusively from developed markets. 

Since banks may start  or fail at any point during the sample period, or Bankscope may start  

including  previously  excluded banks,  we have an  unbalanced  panel  data  set.   All data  is 

winsorized at the 95% level to prevent outliers  from influencing results.  All numbers which 

are not ratios  are in (inflation adjusted)  constant 2000 U.S. Dollars. 

 
 
4.2.  Summary 

 
 
Table  1 shows a summary  of the  data  split  by levels of concentration.  The  median  size of 

banks in the LowConc subsample  at 79 billion dollars is larger than  banks in the HighConc 

subsample  at  50 billion dollars.  But  the  mean size of banks in the  HighConc subsample  is 
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higher indicating that  there are a few large banks in this subsample.  The median proportion 

of noninterest  income is 22% in the LowConc subsample  which is higher than  the median 

of 20% in the high concentration subsample.  The Mann-Whitney-Wilcoxon test  indicates  a 

significant difference with a p-value of less than  1% between the distributions of noninterest  

income in each of the subsamples.  The univariate  tests thus confirm that banks in HighConc 

have lower levels of noninterest  income.  While the levels of fee income and trading income 

are not  significantly different in the two subsamples,  there  is a significant difference in the 

levels of unclassified income. ROA is higher in LowConc countries, while ROE is lower. This 

difference could stem from  the fact that  LowConc banks  earn  higher levels of noninterest  

income, which normally  use fewer assets on the balance sheet.  The volatility  of both  ROA 

and ROE is higher in the LowConc subsample, showing that the revenue streams  are riskier 

in those countries. 

Figure 1 shows how the level of noninterest  income evolves over the time period for each 

of the two samples.  Noninterest  income increases from 1996-2004 in banks located  in both 

the LowConc and HighConc  subsample.   However, the increase is much more dramatic  in 

the  LowConc subsample.   The  banks  in both  type  of banking  environments  also suffer a 

steep decline in noninterest  income in the year before and after the financial crisis started. 

This overall increase in noninterest  income in LowConc banks is similar to the  increase of 

noninterest  income in American  banks  (Brunnermeier, Dong,  and  Palia,  2011) seen over a  

similar  time  frame.  Demirguc-Kunt  and  Huizinga  (2010) do not  see such  a  dramatic  

increase in  noninterest  income for commercial banks.   The  reason for the  difference could 

be that  Demirguc-Kunt and Huizinga (2010) uses a sample of banks which includes smaller 

banks which may not have seen a significant change in their  business models. 

To  get more detail  on countries  that  are in our sample  we look at  a snapshot  of the 

median  values of  data  for each country  in the  year 2006 prior  to the  2007-2009 financial 

crisis in Table  2.  The U.S. has 23  banks  in the  sample which meet the  selection criteria, 

whereas many other countries have only one or two banks.  The U.S. is the least concentrated 
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country in the sample with an HHI of only 0.02 since it has thousands  of banks, most of which 

are small in size and  not  publicly listed.  Notably,  countries  with  banking  systems in deep 

distress  during the recent financial  crisis such as the U.S., U.K., Germany  and France  are 

in the  LowConc subsample.  There  are fewer countries in the  LowConc subsample  because 

the  U.S. has  a large number  of banks.   Switzerland  is the  least  concentrated country  in 

the sample, largely because it has two extremely  large listed banks,  UBS and Credit Suisse 

Group.  The median size of these Swiss banks is 1.2 trillion U.S. dollars.12    Banks in Australia 

and Canada,  which were considered safer and  performed  better  during  the  global financial 

crisis are in the HighConc subsample. 
 
 
 

5.  Empirical results 
 
 
5.1.  Bank concentration and  noninterest income 

 
 
5.1.1. Levels of  noninterest income 

 
 
We  first  examine  if levels of noninterest  income are  different  when banks  are  located  in 

countries  with different levels of banking  concentration. The model is of the form: 

 
 

N oninterestI ncomebt   = α + γ1Bbt   + γ2Cct   +  bt  (5) 
 
 
 
Bbt    are bank-specific control  variables,  which include characteristics like asset  size, equity 

levels, the interest rate  spread  earned  by banks,  and asset growth.  Cct   are country-specific 

variables  to  control  for  per-capita  GDP,  GDP  growth  and  inflation.   In addition  we also 

include the country-level regulation variable, REGN,  as a control variable. 

Table  3 shows the results  of OLS regressions using the model specified above.  The first 
 

12 Some of the  difference in size could also arise from difference in accounting  for derivatives.   While U.S. 
GAAP allows for netting of derivative  positions,  IFRS used by European  banks does not allow the same level 
of netting making them seem larger compared  to U.S. banks.  Our empirical analysis uses both  country-level 
and firm-level fixed effects which allows us to address  this discrepancy. 
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two regressions include bank-level variables and the concentration of the banking  system in 

the country.  In regression 1, country  fixed effects are used. The coefficient for concentration 

is negatively  significant  at  the  1% level showing that the  level of noninterest   income  is 

higher  in countries  with  low levels of  concentration.   Similar  to  the  results  in Demirguc- 

Kunt and Huizinga (2010), the coefficients for the assets and equity variables are positively 

significant.  In regression 2, where bank fixed effects are used, the coefficient for concentration 

is still  negatively  significant  at the  1% level. However,  the  coefficient  for assets  is now 

negatively significant at the 5% level. This result is intuitive given that  we are now looking at 

within-bank variation.  An increase of noninterest  income within a bank implies a decreasing 

emphasis on increasing the size of the balance sheet through  loans. 

In regression 3, the variable  for the regulation  of diversification activities,  REGN,  and 

macro-economic variables for per-capita  GDP, GDP growth and inflation are included.  This 

regression uses country  fixed effects.  The  coefficient for concentration is still significant at 

the  5% level.  The  coefficient  for the  regulation  flag is not  significant.   There  are at  least 

possible three  reasons  for this  effect. First,  banks  could  be finding ways to  circumvent 

regulation.   Second, the  large banks  in our sample may be engaged in regulatory  arbitrage  

in cross-country  environments where they  have more freedom to choose business activities. 

Third,  the  regulation  flag may not  be granular  enough to capture  all noninterest  income 

activities.  Although  the lack of significance on the regulation  flag may also be due to the 

choice of our sample, or simply a deficiency in the measurement of the regulation  variable, 

the evidence still points to the fact that  competition  abets an increase in noninterest  income. 

In regression 4, which uses bank  fixed effects, the regulation  flag is removed since regu- 

lation  is only calculated  once for each country  and there  is no variation  of that  variable  for 

banks within a country.  The coefficient for concentration is still negatively significant at the 

1% level. The regression with country-level macroeconomic variables also shows that  banks 

in countries  with higher GDP  growth have higher noninterest  income which may be the re- 

sult of customers needing increasingly sophisticated services from banks.  Overall, the results 
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clearly show that  banks in less concentrated environments have higher levels of noninterest  

income, although the motivation  for their choice is still not clear. We explore this further  in 

the next section. 
 
 
5.1.2. Profitability of  noninterest income 

 
 
In this section, we examine whether there are differences in profitability of noninterest  income 

activities chosen in countries with different levels of concentration.  The model is of the form: 

 
 

P rof itabilitybt = α + γ1Bbt   + γ2Cct   +  bt  (6) 
 
 
 
Bbt   are bank-specific control variables, which include characteristics like noninterest  income, 

asset  size, loans,  nonperforming  loans and  non  deposit funding.   Cct    are country-specific 

variables  to  control  for per-capita  GDP  , GDP  growth  and  inflation.   All regressions use 

robust  standard errors. 

Return  on equity (ROE)  and return  on assets (ROA) are both  used as proxies for prof- 

itability  and  calculated  annually.   The  first regression uses ROE  as a dependent  variable 

for the LowConc subsample.  The coefficient for noninterest  income is positively significant 

at  the 1% level.  The coefficient  for the  Noninterest  income variable  is 0.187 which means 

that  for an increase in one standard deviation  of  noninterest  income, there  is an increase 

in ROE of 0.0006, where the standard deviation  of ROE is 0.036.   Stiroh  (2004) does not 

find a similar positive relationship,  when examining  the  impact  of noninterest  income  on 

ROE  for American  banks.   The  discrepancy  in results  could be due to  the  fact  that the 

sample in Stiroh  (2004) includes smaller banks,  and  is from 1984-2001 before banks  in the 

U.S, U.K, France  and other  Low Conc countries  started  highly profitable  trading  activities 

in securitized  credit  products. 

The second regression uses ROA as a dependent  variable  for the LowConc subsample. 

In this case, the  result  is similar to Demirguc-Kunt  and Huizinga (2010), where we find a 
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highly significant positive relationship  between ROA and noninterest  income.  The last two 

regressions are for the  HighConc subsample.  In regression 3, where ROE  is the  dependent 

variable,  the coefficient for noninterest  income is positive, but  is not significant at  the 10% 

level.  The magnitude  of the  coefficient  is  about  2.5 times less than  the  magnitude  of the 

coefficient for noninterest  income in the LowConc subsample.  This result is in contrast  to the 

relatively similar coefficient for noninterest  income in regressions where ROA is the dependent 

variable.   The difference in the  magnitude  of the  coefficient  for ROE  shows that  banks in 

LowConc countries  are choosing noninterest  income activities  that  appeal to shareholders. 

The desire to increase shareholder  returns  can come about due to tournament incentives 

in a competitive  economy.   Goel and  Thakor  (2008) show that  tournament  incentives  to 

become the CEO of a company in  the second period, can lead managers  to increase their 

risk taking in the first period.  Empirical research shows that  these incentives are exacerbated  

in the  financial industry.   Kini and Williams (2012) find tournament incentives in financial 

firms where pay differential between CEO and lower managers can lead to higher risk taking. 

Coles, Li, and Wang (2012) find that  a higher pay differential between a CEO and industry  

competitor CEOs can lead to higher risk taking in financial firms. Our results provide further 

evidence that  competition amongst  banks can lead managers to pursue higher level of ROE 

through  noninterest  income activities. 
 
 
5.1.3. Volatility of  profits and  noninterest income 

 
 
In this section, we examine whether there are differences in profitability of noninterest  income 

activities chosen in countries with different levels of concentration.  The model is of the form: 

 
 

V ol(P rof itability)b   = α + γ1Bb  + γ2Cc  +  b (7) 
 
 
 
Bb  are bank-specific control variables,  which include characteristics like noninterest  income, 

components of noninterest  income, asset size, loans, nonperforming equity levels, and nonde- 
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posit funding.  Cc  are country-specific variables to control for per-capita  GDP, GDP growth 

and inflation.  All regressions use country  fixed effects with robust  standard errors. 

The dependent variable, the standard deviation of ROA (SD ROA), is calculated over the 

entire sample period from 1996-2010. All the independent variables are averages calculated 

over  the  same  time  period. In  Table  5,  the  first  four  regressions  include  the  LowConc 

subsample.  In regression 1, the coefficient for SD ROA is highly positively significant at the 

1% level. In regression 2 and regression 4, it can be seen that  this effect is driven mainly by 

the unclassified and the fee income components  of noninterest  income. The result is similar 

to Stiroh  (2004) who finds a  similar relationship  between standard deviation  of ROE  and 

noninterest  income in U.S. banks. 

The last four regressions are for banks located in the HighConc subsample.   While the 

coefficient for noninterest  income is negative, it is not  significant.  The  unclassified income 

component  of noninterest  income is however,  highly significant  at  the  5% level.   This  is 

in sharp  contrast  to the  result  for  unclassified  income in the LowConc subsample.   While 

there is a strong positive relationship  between noninterest  income and increased volatility  of 

ROA in the LowConc subsample, banks in the HighConc subsample do not display the same 

relationship.  Instead,  there is evidence that  certain  components  like unclassified income are 

correlated  with lower volatility  of ROA. In unattached results, regressions using volatility  of 

ROE as the dependent variable, show similar contrasts  in the two subsamples. 

These results on volatility  and levels of ROA and ROE indicate  that  executives in banks 

in  LowConc  countries  have  focused  on improving  their  shareholder  returns,   rather  than 

reducing volatility  of revenue. 

 
 
5.2.  Systemic risk,  bank  concentration and  noninterest income 

 
 
5.2.1. Systemic risk and  concentration 

 
 
This section examines whether noninterest  income and the concentration of the banking sys- 

tem where the bank is located has an impact on the systemic risk contributions of individual 
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banks . The model that  we estimate  is: 

M ESbt   = α + β1N oninterestI ncomebt  + β2 C oncentrationct + γ1Bbt   + γ2Cct   +  bct  (8) 

MES is calculated  for each time  period  t and  each bank  b.   Bbt    are bank-specific control 

variables, which include characteristics like asset size, equity levels, nondeposit  funding and 

loan book size.  In addition,  we include ROA as a profitability  measure,  to examine  if less 

profitable banks are regarded by investors are more systemically risky. We also include asset 

growth to examine if fast-growing firms are linked to higher levels of systemic risk.  Cct   are 

country-specific variables  to control  for per-capita  GDP,  GDP  growth  and  inflation.   The 

reason for including these variables  is that  faster  developing countries  or those with higher 

levels of economic wealth  may have different requirements  from their  financial institutions. 

Inflation  is also included as a control  variable,  as slow or negative levels of inflation  may 

increase the  real  value  of debt,  reducing  payment  rates,  asset  quality  and  subsequently 

capital  ratio  of banks. 
 

Table 6 shows the results of the OLS regression analysis.  Robust standard errors are used 

in all regressions.   Regression 1 and  2 include bank-level variables,  country-level  variables 

including concentration, and country fixed effects. The coefficient for concentration is posi- 

tively significant at the 1% level indicating  that  MES is higher when concentration is higher. 

Previous  research has not examined the role of concentration in systemic risk of individual 

banks, but this result is similar to Boyd et al. (2006) who find that  bank in less concentrated 

economies are more individually risky. The coefficients for assets and noninterest  income are 

both significant at the 1% level indicating that  larger and more diversified banks have higher 

levels of MES. The result is similar to De Jonghe (2010) and Brunnermeier,  Dong, and Palia 

(2011) who show that  noninterest  income is correlated with a higher level of systemic risk. 

Less profitable  banks,  banks in countries  with a higher per-capita  GDP and lower inflation 

also have higher levels of MES. The coefficient  for inflation is negatively significant  at the 
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5% level, which could be indicative  of the  fact that  an increase in the  real (vs.  nominal) 
 
burden on payers of debt  increases MES. 

 
Regression 2 is similar to regression 1, but  we also include an interaction  term between 

noninterest income and  concentration to examine whether  the  relationship  between nonin- 

terest  income and  concentration is homogenous in different  countries.   The  coefficient  for 

this  interaction  variable  is significant at  the  1% level indicating  that  a higher level of non- 

interest  income is correlated  with  a higher level of  MES in countries  with  lower banking 

concentration. This relationship  is explored in more detail in the next two sections. 

Regression 3 and regression 4 are similar to the previous two regressions but also include 

bank  fixed effects. The coefficient for concentration is still significant at  the 5% level, indi- 

cating  that  concentration is positively related  to noninterest  income even when considering 

only within-bank  variation  of MES. The coefficient for noninterest  income is now negatively 

significant  at  the  10% level, showing that,  when we  consider only a within-bank  increase 

in noninterest income, it is correlated  with a decrease in MES. This result  is in contrast  to 

the results  in regressions 1 and regression 2, which showed that  banks with higher levels of 

noninterest  income relative to each other were more systemically risky. In regression 4, again 

with  bank  fixed effects, we include the  interaction  between concentration and  noninterest  

income.  Similar to regression 3, the  result  indicates  that  noninterest  income is not  related 

to an increase in MES, no matter the concentration level of the banking  system. 

The results show that  banks in countries with higher levels of concentration have higher 

levels of systemic risk whether  we use country  or bank  fixed effects.  The  results  on nonin- 

terest  income are however mixed.  First  they  show that  the  relationship  between MES and 

noninterest  income is not homogenous.  Second, the results show that  within-firm increase of 

noninterest  income is not correlated  with higher levels of MES. We explore this relationship 

between noninterest  income and MES further  in the next section. 
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5.2.2. Systemic risk and  noninterest income in  LowConc and  HighConc 
 
 
In this  section, we are interested  in exploring the  result  from the  previous section further, 

where the interaction  term  between noninterest  income and  concentration is negative.  We 

examine  this  heterogeneity  in the  relationship  between  MES  and  noninterest   income by 

splitting the sample into two subsamples, a HighConc subsample and a LowConc subsample. 

The  regression setup  for each of the  subsamples  is similar to equation  6, but  we no longer 

include the concentration variable. 

The  results  for this  section  are  in  Table  7.  Regressions  1 and  2 uses the  LowConc 

subsample,  which consists of observations  whose concentration is below the annual  median 

level of  concentration.   Countries  with  competitive  banking  systems  like the  U.S.,  U.K., 

Germany and France fall into the LowConc category.  In regression 1, which uses country fixed 

effects, noninterest  income is significant at the 1% level. The result  is not only statistically 

significant,  but  also economically significant.   A one  standard deviation  increase of 2% is 

correlated with a 20% increase in MES. This is a stronger relationship than in Brunnermeier,  

Dong, and Palia (2011), where one standard deviation increase in noninterest  income cause a 

between 11.6% increase in SES. The difference may arise because our sample has much larger 

banks, which typically pose greater systemic risk. The coefficient for the loans variable is also 

negatively significant at the 5% level, which essentially follows from the result on noninterest  

income, as banks with higher levels of noninterest  income have fewer loans on their  books. 

While the  coefficient for inflation  is not  significant in  LowConc countries,  the  results  for 

other  coefficients are similar to those seen in the previous section. 

In regression 2, which uses bank fixed effects, noninterest  income is no longer significant. 

This  result  shows  that  a within-bank  increase in noninterest  income is not  related  to  an 

increase in MES. One possible  reason could be because banks  already  have high levels of 

noninterest  income in LowConc countries  and  the marginal  impact  of an increase is small. 

On the other hand, the new noninterest  income activities  being incrementally  chosen by the 

banks may not be perceived as being systemically risky by the market. 
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Regressions 3-4 consist of observations where the concentration is above the median level 

of concentration (HighConc).  In regression 3, which uses country  fixed effects, although  the 

sign for the  coefficient  of noninterest  income is negative,  it is not  significant.   This  result 

is in stark  contrast  to the  LowConc subsample,  where higher levels of noninterest  income 

are highly correlated  to MES. Similar to the  LowConc subsample,  larger banks  are more 

likely to have higher levels of MES, although  the  coefficient in the  HighConc subsample  is 

almost twice in magnitude.  The coefficient for inflation is highly negatively significant in the 

HighConc subsample, which shows that  lower levels of inflation are an issue for banks in the 

HighConc subsample. 

In regression 4, which uses bank fixed effects, noninterest  income is negatively significant 

at  the  1% level. This  result  shows that   increasing  levels of noninterest   income  can  be 

correlated  with a lower level of  systemic risk.  Banking executives have long argued about 

the benefits of diversifying into activities  that are not  considered to be at  the core of their 

business. This  result  offers some evidence  in  support  of this  view  for banks  located  in 

HighConc countries.  While univariate tests in Table 1 show that  banks in HighConc countries 

have lower levels of noninterest  income,  it  seems unlikely the  10% difference in levels of 

noninterest  income itself is itself enough to explain the drastic difference in effects on systemic 

risk. In the next section, we will further  explore the nature  of noninterest  income in the two 

subsamples. 
 
 
5.2.3. Systemic risk and  components of  noninterest income 

 
 
In this section, we split noninterest  income into its components and examine their relationship 

with MES. The regression setup  is similar to the previous section, except that  we examine 

the  three  components  of  noninterest  income:  trading  income, fee income and  unclassified 

income. The summary  in Table  1 shows that while the difference between total  noninterest  

income in the LowConc and HighConc subsample is highly significant, the difference between 

levels of trading  income and fee income are not.  The difference between levels of noninterest 
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income arises from the difference in levels of unclassified income. 
 

The results  for the regressions analysis are in Table  8.  The OLS regressions 1-6 are for 

the LowConc  subsample.   Regressions 1-3 use country  fixed effects and show that  a larger 

fee income and a larger unclassified income are associated  with larger MES. The coefficient 

for trading  income is not  significant  showing that  higher levels of trading  income are not 

associated with higher levels of MES. In previous research, like Demirguc-Kunt and Huizinga 

(2010) and Brunnermeier,  Dong, and Palia (2011), trading  income has been highly correlated 

with higher risk. The lack of a relationship  in our results could be due to a couple of reasons. 

First,  unlike Demirguc-Kunt and Huizinga (2010) who also include investment banks in their 

sample,  we  only include depositary  institutions.  Second, unlike Brunnermeier,  Dong, and 

Palia (2011) who only consider U.S. financial institutions using data  reported  to the Federal 

Reserve, our sample includes financial institutions in many different countries where trading  

income may be of a different nature.  Similar to the previous section, when we use bank fixed 

effects, we find there is no relationship  between MES and noninterest income. 

The next six regressions are for the HighConc subsample.   Regressions 7-9 use country 

fixed effects and  show that  both  fee income and  trading  income are negatively correlated 

with  MES. The  venturing  of banks  into  trading  of debt  products  has been often blamed 

as  a  primary  reason  for the  recent  financial  crisis. This  has  led  to  calls for separating 

the investment banking  and trading  divisions of banks from their depositary  divisions. Our 

results show that trading  income can sometimes have beneficial benefits in reducing systemic 

risk.  This is not solely due to the levels of trading income which are about  the same in the 

two  subsamples.   Trading  income could originate  from different  sources.  Some banks have 

large market  making desks primarily  helping clients hedge their  interest  rate,  currency and 

commodity  price exposure.  While  other  banks  have larger proprietary trading  desks and 

can also gain income through  hedge fund and private equity investments.  Our data  does not 

provide a break-up of trading  income, but the evidence points to the fact that  trading  income 

can sometimes have positive benefits and should not  be outright  dismissed as a source  of 
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revenue diversification for banks. 
 

MES for banks is negatively correlated with fee income at the 10% level for the regression 

using country  fixed effects which again  point  to  differences in type  of fee income in the 

two  competitive  environments  as  the  levels of fee income are about  the  same in Table  1. 

With  unclassified income, the story is a bit different as the levels of unclassified income are 

significantly higher in the LowConc subsample, so the differences could arise from both type 

and levels of unclassified income. The results in regressions 10-12 using firm fixed effects are 

very similar to the results  with bank  fixed effects. Overall, the results  provide evidence on 

the possibility of differences in both  type and level of noninterest  income which can lead to 

contrasting effects on systemic risk. 
 
 
 
6.  Robustness Tests 

 
 
In this  section, we examine alternate measures of concentration, risk, and  also the  relative 

performance  of different measures of systemic risk. 

 
 
6.1.  Alternate  Measures of  Concentration 

 
 
Large banks  do  business  internationally.  The  previously  used  measure  of concentration 

assumes that  all bank assets are based in the home country.  Even though  most banks have 

the largest proportion of their assets in their home country, we create an alternate bank-level 

measure  of concentration which considers  the  location  of assets,  to ensure  the  robustness 

of our  results.   Bankscope  provides  data  on banking  subsidiaries  which are  incorporated  

in foreign countries,  and  specifies the  ultimate  owner of these  subsidiaries.   We use this 

linkage to create  a proxy for international presence of banks and create  a new  measure of 

concentration called weighted Herfindahl-Hirschman  index (wH H I ). 

The weighted Herfindahl-Hirschman  index, H H I it , is calculated for year t for every bank 
 
i in our sample. 
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ct  is the proportion of assets for bank i in n countries . H H Hct   is the country-level HHI 
 

which is calculated  as the weighted sum of local bank assets, 
 
 

m 

H H Ict = 
X 

s2
 

k=1 
 
 

Here, the  proportion of local bank  assets,  s,  is calculated  for each of the  m banks  in a 

country. All  public  and  private  bank  holding  companies,  commercial  banks,  coopera- 

tive banks,  savings banks,  investment  banks  and  securities  firms make up the  m firms in 

Bankscope. 

There  are,  however,  a few limitations  with  the  data.    First,  the  subsidiary  linkage is 

based on the status of ownership for the  last  year in the  sample, i.e., 2010. The  new mea- 

sure of concentration,  weighted concentration, assumes the subsidiary linkage stays constant 

throughout the sample. Second, asset size of subsidiaries may not give a perfect indication of 

the geographical distribution of bank activities.  For example, several European  banks have 

large subsidiaries in their home countries and also in London.  While the London subsidiary 

may have a large asset  base,  it  could conceivably be a placeholder  for activities  in other 

European countries.  And lastly, the cross-holdings of subsidiaries  within  a country  are not 

known.  Therefore  only the assets of largest  subsidiary  of a bank  in a foreign country  are 

used.  There  is also little  information  on subsidiaries before the year 2000, so we only cal- 

culate  the concentration measure  from the year 2001 onwards.  In addition  to the weighted 

HHI, we calculate  the  proportion of assets  of the  largest  three  banks by asset  size in total 

country  bank assets.   This measure of concentration is called the “Top 3 Assets” and  also 

used in the regression analysis. 

Table  9 shows results  for OLS regressions where MES is the  dependent  variable  and 
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the two  new measures  of concentration are the  independent  variables.   The  same control 

variables, as those in Table 4, are used in this analysis.  Country  fixed effects are used in all 

regressions. Regression 1 and 3 show that  both weighted concentration and top 3 assets are 

positively significant at the 1% level. This result shows that  MES is higher for banks which 

are in more concentrated banking environments.  Regressions 2 and 4 include an interaction  

term between noninterest  income and concentration.  The coefficient for the interaction term 

is negatively significant at  the 5% level in regression 2 and negatively significant at  the 1% 

level in regression 4. These results again show that  noninterest  income is more systemically 

risky in low concentration countries. 

 
 
6.2.  Alternate  measures of  risk 

 
 
In Table  10, we examine whether  the positive relationship  between risk and concentration 

holds when using alternate measures of bank  risk.  The first two regressions in panel A use 

volatility  of the  stock returns  as  the dependent variable.   Volatility  is calculated  annually 

using daily returns  and has been used frequently as a robustness  test to measure riskiness of 

a bank (for example: Laeven and Levine, 2009). In panel A, regression 1 uses the LowConc 

subsample.  The coefficient for noninterest  income is highly significant at the 1% level.  This 

positive  relationship  between  total  risk of the  stock and  noninterest  income is similar  to 

Demirguc-Kunt and Huizinga (2010). When we examine the HighConc subsample in regres- 

sion 2, however,  the  coefficient  for noninterest  income is not  significant.   The  contrasting 

result with the LowConc subsample, continues to show that  noninterest  income contributes 

to the riskiness of a bank  in the LowConc subsample,  but  does not have the same effect in 

the HighConc subsample. 

In panel B, we use a commonly used measure of bank riskiness, the z-score as the depen- 
 
dent variable.  Z-score is measured as: 

 
 
 

Z − score = Avg(ROA) + Avg(Equity/Assets) 
StdDev(ROA) 
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Each  of the  components  of the  z-score is computed  over the  entire  sample period.   A 

higher value for z-score indicates lower risk as the bank has higher levels of profitability  and 

equity with less variability  in profitability.  In regression 1 for the LowConc subsample,  the 

coefficient for noninterest  income is negatively  significant at the 5% level.  In regression 2, 

however, the coefficient for noninterest  income is not significant.  The contrasting effects of 

noninterest  income are again evident in this test. 

 
 
6.3.  Performance  of  risk measures during financial crises 

 
 
This section  examines  if cross sectional  variation  in equity  returns  during  the  2007-2009 

financial crisis  and  the  Asian financial crisis can be explained  by systemic  risk measures 

calculated  before each of the crises. We compare MES to tail-beta  and z-score to determine 

which of the these risk measures can predict equity losses in the financial crisis. We calculate 

tail-beta as in De Jonghe (2010), where it equals the probability of a sharp decline in a bank’s 

stock price conditional  on a crash in the banking index.  We do not describe the details, but 

note  that  the  methodology  is based  on using a modified Hill (1975) estimator  to calculate 

the  tail index and  a semi-parametric estimation  of the  probability.    One caveat  with  our 

calculation is that  we  use only one year  of equity  returns  to  calculate  tail-beta,  whereas 

De Jonghe  (2010) uses six years of equity returns.   The  reason for choosing a shorter  time 

period is to provide both  equity  based measures with the  same amount of information.   In 

addition to  these  two  equity  based  measures,  we also use z-score  in our  analysis,  which 

is calculated  over the previous three  years of data.   For the 2007-2009 financial crisis,  the 

evaluation  period is from July 2007 to December 2008 and one year of equity returns  before 

this  period  are  used  to  calculate  MES and  tail-beta.  For  the  Asian  financial  crisis,  the 

evaluation  period is from June 1997 to December 1997, and one year of equity returns  before 

this period are  used to calculate  MES and tail-beta.   Table  11 presents  the results  for our 

historical tests.   The  coefficient  for MES is negatively  significant in both  financial crises. 

Both tail-beta  and z-score are not significant in the  regressions.  These results  give us the 
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confidence to use MES as a measure of systemic risk in our tests. 
 

 
 
 
 
 
 
 
 
7.  Conclusion 

 
 
In the  aftermath of the  2007-2009 financial crisis, bank  regulators  have been tasked  with 

studying and  proposing new regulations  to make the banking  system more robust,  and to 

prevent  a repetition  of the  bailouts  that  were orchestrated by central  banks  and  treasury 

departments.  One major focus of these new regulations  is the  diversification of banks  into 

noninterest  income generating  activities.  The UK Independent Commission of Banking raised 

issues related to “ring fencing retail banking from investment banking. The EU’s Liikanen 

Review and the Dodd-Frank Act in the US proposed policies which may limit trading and 

proprietary activities of large banks.  Such blanket regulations  assume that non-traditional 

activities  always  increase  the  systemic  risk  of banks. Understanding the  motivation  for 

diversification and how different business activities  uniquely impact  bank  income allows us 

to develop a more  nuanced  view of the relationship  between non-traditional activities  and 

systemic risk. 

 

We use a sample of 191 large international banks over the years 1996-2010 to show that  

regulation limiting noninterest  income may not necessarily reduce the systemic risk of banks 

in all countries.   Our  analysis  distinguishes  between countries  based  on the  concentration 

of their  banking  systems.  In order to  measure  concentration we use the asset Herfindahl- 

Hirschman Index for all the private and public banks in a country.  The tail risk of a stock is 

used as a proxy for the systemic risk of an individual bank.  We find that countries with a low 

concentration banking system (such as the U.S., Germany,  and the U.K.) have higher levels 

of noninterest  income.  

 

 

 



As banks face higher levels of competition,  they pursue activities with higher shareholder  

returns.  Noninterest  income in these economies does not help reduce the volatility  of 

profitability, but  is actually  correlated  with higher levels of systemic risk. 

In contrast, noninterest  income in high concentration countries  (such as Australia  and 

Canada)  can help reduce systemic risk. Noninterest income in these countries has lower levels 

of shareholder  returns  and reduces the volatility  of profitability.   We also carry out a series 

of robustness  tests.  The results  hold even when a new measure of bank-level concentration 

which takes into account the geographic dispersion of bank  assets is used.  The contrasting 

effects of noninterest  income on risk are also seen when we use alternative  measure  of risk 

such as the z-score and the volatility  of stock returns. 

Previous literature has shown that  noninterest  income increases bank fragility and does 

not provide diversification benefits. Our main contribution to the literature is twofold.  First, 

we show that  the relationship between bank diversification and systemic risk is not homoge- 

nous.  Second, we show that  concentration has an impact  on levels and types of noninterest  

income activities  chosen by banks.  Overall, the  results  show that regulation  curbing  levels 

of noninterest  income may not necessarily make banks safer in high concentration countries. 

In fact, it may actually  increase their  systemic risk.  On the  other  hand,  in low concentra- 

tion banking systems, regulators should be wary of some of the noninterest  income activities 

which have high shareholder  returns  but  do not provide risk reduction. 
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APPENDIX 
 
 

Variable Description 
Variable Description   Source 
Assets  Log (total assets)  in year 2000 dollars  Bankscope 
Asset growth  Annual  percentage  change in Assets  Bankscope 
Noninterest income  Noninterest income/Total operating  income  Bankscope 
Trading income  Trading income/Total operating  income  Bankscope 
Fee Income  Fee income/Total operating  income  Bankscope 
Unclassified income  (Noninterest income-Net  fees-Trading  income)/Total operating 

income 
Bankscope 

Nondeposit funding  Non-deposit  funding/Total short  term  funding  Bankscope 
Equity  Total  Equity/Assets 
Loans  Loans/Total assets  Bankscope 
NPL  Non performing  loans/Gross loans  Bankscope 
Interest  rate  spread  (Interest income/Average earnings  assets)-Interest 

expense/Average liabilities 
Bankscope 

Market  leverage  (Assets-Equity+Market equity)/Market equity   Bankscope 
ROA  Operating profit before taxes/Total assets   Bankscope 
ROE  Operating profit before taxes/Total equity   Bankscope 
MES  The average return of a stock when the market  is in its lowest 5% Datastream 
Vol  Annualized  volatility  of daily returns Datastream 
Tail-beta  Probability of a sharp  decline in a bank’s stock price conditional 

on a crash in the banking  index 
Z-score  ROA+Equity/Assets 

Datastream 

SD(ROA)  Bankscope 
Concentration  Herfindahl-Hirschman index calculated  using total  assets  Bankscope 
Weighted  concentration  Herfindahl-Hirschman index calculated  using total  domestic 

assets of a bank 
Bankscope 

Top 3 concentration  Assets of three  largest  banks  in country/Assets of all banks   Bankscope 
GDP  per cap  GDP  in year 2000 dollars divided by population  World  Bank 
GDP  growth  Annual  percentage  change in GDP  World  Bank 
Inflation  Annual  percentage  change in consumer  price index  World  Bank 
REGN  Summation of survey answer to restrictions on securities 

activities, real estate  activities, insurance  activities  and 
non-financial  activities 

Barth, Caprio,  and 
Levine (2008) 
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Figure 1 
Differences in  noninterest income 

 
This  graph shows median levels of noninterest income  from  1996-2010.  Concentration  is calculated as the  Herfindahl- 
Hirschman Index   (HHI) of all  private and  public   bank assets  listed in  Bankscope.  The  Low  Concentration 
group includes banks which  were  in  countries  with  levels  of asset   HHI  below  the  median asset   HHI  for  each  
year.    The  High  Concentration  group includes banks not  in  the  Low Concentration group.  Noninterest  income  is 
calculated as noninterest  income  divided by  total operating income. The  values on  the  graph are  the  median 
noninterest income  values for each  year  within each  group. 
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Table 1:  Data Summary by  Concentration 
The  sample consists of 2065 bank-level observations from the  years  1996-2010.  Observations are included if they  have bank data 
from  Bankscope, stock  return data from  DataStream and  national accounts data from  the  World Bank Database. All variables 
are  measured annually, except for z-score  which  is calculated using  data from all years  in the  sample. Assets are  in year  2000 
dollars. Noninterest income  is noninterest income divided by total operating income. Fee  income  is fee income  divided by total 
operating income.  Trading income  is trading income  divided by the  operating total income. Unclassified income  is noninterest 
income  that is not  fee or  trading income  divided by  operating  Nondeposit funding is  nondeposit short term funding 
divided by  total short term funding. Equity is total equity divided  by  assets. Loans  is total loans  divided by  assets.  Market 
leverage  is (book  assets-book equity+market equity)/market equity. NPL  is non  performing loans  divided by total loans.   The 
interest rate spread is the  interest income  on average earning assets minus the  interest expense  on average liabilities. ROA  is 
operating profit  before  taxes divided by  assets.  ROE is operating profit  before  taxes divided by  total equity. MES  is 
calculated as  the average return of the  stock on the worst 5 percentile returns days for the  market. Vol is the  annualized 
volatility based  on daily  returns.  Tail-Beta is probability of a sharp decline  in a bank’s  stock  price  conditional on a crash  in 
the banking index. z-score is calculated as (average(ROA)+equity/assets)/SD(ROA) where  each  of the numbers is calculated 
over  the  entire time  period. Concentration is calculated as the Herfindahl-Hirschman Index  of the  banking sector which includes 
all private and  public  banks listed in Bankscope. Top  3 concentration is the  sum  of three largest banks divided by assets of all 
banks. GDP per capita is the GDP in year  2000 dollars divided by population. GDP growth in the  annual percentage change 
in GDP.  Inflation is the  annual percentage change in  the  consumer price  index.   Difference   is  the  p-value for  the  non-
parametric  Mann-Whitney-Wilcoxon significance test for the difference between the  low concentration and  the  high  
concentration sub-group. 

LOW CONC HIGH CONC 
VARIABLE MEDIAN MEAN STD MEDIAN MEAN STD Difference 
Bank-level        Assets (Billions) 79,071 75,519 17,160 50,183 81,423 54,783 0.000 
Log  assets 11.278 11.205 0.250 10.823 11.140 0.565 0.012 
Asset  growth 0.092 0.092 0.041 0.096 0.103 0.046 0.518 
Noninterest income 0.221 0.225 0.035 0.202 0.201 0.033 0.000 
Fee income 0.135 0.125 0.029 0.125 0.121 0.032 0.424 
Trading income 0.006 0.009 0.006 0.005 0.007 0.008 0.075 
Unclassified income 0.049 0.050 0.013 0.022 0.025 0.009 0.000 
Nondeposit funding 0.190 0.185 0.038 0.213 0.218 0.040 0.008 
Equity 0.073 0.076 0.006 0.062 0.061 0.005 0.000 
Loans 0.603 0.598 0.036 0.581 0.569 0.039 0.079 
NPL 0.019 0.019 0.004 0.022 0.023 0.005 0.008 
Interest rate spread 2.875 2.930 0.248 2.210 2.287 0.271 0.000 
Market leverage 0.072 0.076 0.018 0.101 0.096 0.017 0.001 
ROA 0.014 0.014 0.003 0.012 0.012 0.002 0.029 
ROE 0.197 0.193 0.036 0.197 0.203 0.026 0.001 
MES 2.559 2.957 1.574 2.730 3.137 1.309 0.006 
VOL 0.319 0.348 0.133 0.323 0.327 0.101 0.023 
Tail-beta 0.134 0.132 0.062 0.220 0.189 0.071 0.000 
Z-score 20.302 24.739 16.553 18.675 25.737 20.479 0.000 
Country-level        
Concentration 0.046 0.044 0.029 0.143 0.147 0.012 0.000 
Weighted concentration 0.049 0.051 0.023 0.135 0.133 0.006 0.000 
Top3  concentration 0.301 0.252 0.113 0.561 0.564 0.026 0.000 
GDP per  cap (Millions) 0.308 0.298 0.049 0.163 0.169 0.031 0.000 
GDP growth 0.034 0.029 0.020 0.037 0.033 0.016 0.000 
Inflation 0.027 0.025 0.009 0.023 0.024 0.008 0.367 
Number of Observations 1071 1071 1071 994 994 994  
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TABLE 2 Year 2006  Summary 
The   sample consists of 2065  bank-level observations  from  the  years  1996-2010.    Observations are  included if they   have  bank data from  Bankscope, stock  return data 
from 
DataStream and  national accounts data from  the  World Bank  Database. Assets  are  in year  2000 dollars. Concentration is calculated as the Herfindahl-Hirschman Index  of the 
banking sector which  includes all  private and  public  banks listed in  Bankscope.  The  LowConc  subsample contains observations where  the  concentration is below  the  
median level  of annual  concentration.  Noninterest income  is  noninterest income  divided by  total operating income. Fee  income  is fee income  divided by  by  total  operating 
income. Trading income  is  trading income  divided by  total  operating income. Unclassified income  is noninterest income  that is not  fee or  trading income  divided by  total  
operating income. Non-deposit funding is non  deposit short term funding divided by total short term funding. The  interest rate spread is the  interest income  on average 
earning assets minus  the  interest expense  on  average  liabilities.  Loans  is total loans  divided by  assets.  Market leverage  is (book  assets-book equity+market  equity)/market 
equity.  MES  is calculated as the  average return of the  stock  on the worst 5 percentile returns days  for the  market. 

 

MARKET Num Assets Conc. Conc. 
group 

Noninterest 
income 

Fee 
income 

Trading 
income 

Unclassified 
income 

Nondeposit 
funding 

Market 
leverage 

Interest 
spread 

MES 
United States 23 85,990 0.020 LOW 0.268 0.141 0.009 0.131 0.092 0.054 2.810 1.396 
Japan 9 150,634 0.052 LOW 0.327 0.218 0.015 0.045 0.171 0.124 1.250 2.590 
Malaysia 2 45,047 0.062 LOW 0.225 0.113 0.028 0.047 0.197 0.046 3.420 2.494 
France 4 1,247,240 0.067 LOW 0.285 0.108 0.084 0.015 0.479 0.183 0.510 1.823 
United Kingdom 5 992,345 0.069 LOW 0.286 0.125 0.077 0.026 0.151 0.111 0.900 1.785 
Brazil 5 85,704 0.069 LOW 0.182 0.218 0.000 -0.008 0.419 0.053 6.680 3.276 
Austria 2 133,630 0.077 LOW 0.289 0.173 0.033 0.075 0.304 0.070 3.075 2.352 
Germany 5 252,367 0.081 LOW 0.197 0.122 0.028 0.014 0.506 0.218 0.510 1.653 
Indonesia 4 16,393 0.084 LOW 0.105 0.069 0.008 0.027 0.029 0.040 5.710 3.215 
South Korea 5 106,657 0.092 LOW 0.229 0.053 0.015 0.059 0.172 0.117 2.700 2.545 
Mexico 2 12,988 0.092 LOW 0.148 0.153 0.014 0.000 0.045 0.032 3.595 2.642 
Poland 2 24,907 0.094 LOW 0.375 0.251 0.007 0.100 0.061 0.032 4.050 3.418 
India 6 25,326 0.096 LOW 0.194 0.110 0.017 0.051 0.090 0.061 3.370 3.614 
Turkey 9 33,520 0.100 LOW 0.155 0.099 0.003 0.047 0.214 0.042 3.680 4.773 
Thailand 3 24,446 0.102 HIGH 0.229 0.122 0.000 0.026 0.057 0.066 3.680 4.736 
Russian Federation 2 62,425 0.118 HIGH 0.161 0.113 0.037 0.010 0.073 0.032 5.975 3.448 
South Africa 4 66,233 0.121 HIGH 0.339 0.173 0.053 0.027 0.078 0.065 2.430 4.134 
Spain 5 118,513 0.123 HIGH 0.220 0.165 0.015 0.021 0.379 0.074 1.610 2.010 
Morocco 1 18,439 0.131 HIGH 0.294 0.141 0.000 0.153 0.078 0.040 3.340 3.176 
Italy 7 131,518 0.132 HIGH 0.234 0.182 0.033 0.000 0.265 0.086 2.185 1.492 
Canada 6 265,906 0.138 HIGH 0.345 0.191 0.000 0.130 0.264 0.083 1.520 1.022 
Portugal 1 66,529 0.139 HIGH 0.222 0.166 -0.008 0.050 0.406 0.073 1.570 1.074 
Saudi  Arabia 6 19,798 0.140 HIGH 0.278 0.210 0.027 0.020 0.050 0.032 3.655 1.045 
China 5 188,093 0.142 HIGH 0.063 0.056 0.003 0.007 0.083 0.057 2.550 4.597 
Greece 1 86,139 0.151 HIGH 0.220 0.122 0.004 0.043 0.105 0.043 3.530 2.845 
Belgium 2 501,817 0.158 HIGH 0.181 0.085 0.021 0.036 0.454 0.147 0.745 1.920 
Hungary 1 31,638 0.162 HIGH 0.213 0.163 0.000 0.019 0.135 0.032 6.680 3.723 
Czech  Republic 1 24,472 0.170 HIGH 0.281 0.243 0.000 0.003 0.029 0.047 3.000 1.668 
Australia 6 202,611 0.171 HIGH 0.178 0.083 0.011 0.038 0.303 0.060 1.880 1.810 
Ireland 1 167,713 0.180 HIGH 0.158 0.105 0.004 0.016 0.346 0.100 1.350 2.714 
Israel 2 57,783 0.187 HIGH 0.379 0.237 0.051 0.061 0.037 0.109 2.510 2.965 
Hong  Kong 3 73,511 0.196 HIGH 0.154 0.097 0.034 0.017 0.128 0.047 1.940 2.198 
Singapore 3 89,848 0.218 HIGH 0.175 0.118 0.024 0.023 0.140 0.056 1.950 2.204 
Colombia 2 18,190 0.222 HIGH 0.271 0.231 0.010 0.022 0.120 0.058 6.570 3.000 
Denmark 1 413,314 0.244 HIGH 0.098 0.060 0.057 0.044 0.445 0.163 0.540 1.662 
Peru 1 9,012 0.244 HIGH 0.321 0.228 0.000 0.085 0.189 0.033 6.190 1.494 
Sweden 4 231,731 0.244 HIGH 0.235 0.153 0.040 0.013 0.336 0.122 0.875 2.535 
Switzerland 2 1,260,782 0.244 HIGH 0.340 0.211 0.084 0.012 0.438 0.132 0.690 1.972 



TABLE 3 Noninterest income and  concentration 
This   table shows  the  relationship  between noninterest  income   and   concentration.   The   sample  consists of  2065  bank-level 
observations from  the  years  1996-2010.   Observations are  included if they  have  bank data from  Bankscope, stock  return 
data from  DataStream and  national accounts data from  the  World Bank  Database.  The  dependent variable, noninterest 
income is  total noninterest income  divided by  total  operating  income.   Regressions 1  and  3  use  country fixed  effects.    
Regressions 
2  and  4 use  bank fixed  effects.   Concentration is calculated as  the  Herfindahl-Hirschman Index  of  the  banking sector 
which includes all private and  public  banks listed in Bankscope. Assets are the  log of total assets in year  2000 dollars. Equity 
is total equity divided by  assets. GDP per  capita is the  GDP in  year  2000  dollars divided by  population. The  interest rate 
spread is (interest income/average earning assets) - (interest expense/average liabilities).  Asset  growth is the  annual percentage 
change in  assets.  GDP growth in  the  annual percentage change in  GDP.  Inflation is the  annual percentage  change in  the  
consumer price  index.  REGN is a  flag  which  has  an  increasing value  the  more  restrictions there are  on  securities activities, 
real  estate activities, insurance activities and non-financial activities. Robust standard errors are used  in all regressions. 
***,**,*  indicates significance at the  1%, 5% and  10% level. 

 

 NiIncome 
(1) 

NiIncome 
(2) 

NiIncome 
(3) 

NiIncome 
(4) 

Concentration -0.324*** 
(-4.21) 

-0.251*** 
(-3.88) 

-0.319*** 
(-3.72) 

-0.224*** 
(-3.24) 

Assets 0.024*** 
(9.27) 

-0.022*** 
(-4.00) 

0.025*** 
(8.88) 

-0.014** 
(-2.46) 

Equity 0.616*** 
(4.34) 

0.483*** 
(4.80) 

0.653*** 
(4.17) 

0.648*** 
(6.25) 

Interest rate spread -0.018*** 
(-6.10) 

-0.020*** 
(-9.34) 

-0.018*** 
(-5.52) 

-0.020*** 
(-9.05) 

Asset  growth 0.049*** 
(2.62) 

0.078*** 
(6.37) 

0.037* 
(1.88) 

0.072*** 
(5.87) 

GDP growth   0.302** 
(2.34) 

0.280*** 
(3.30) 

GDP per  cap   -0.000 0.000 
   (-0.56) (0.59) 

Inflation   -0.118 
(-0.84) 

-0.063 
(-0.65) 

REGN   0.015* 
(1.77) 

 

Observations 1965 1965 1845 1959 
Adjusted R-squared 0.369 0.745 0.371 0.747 
Country Fixed Effect 
Bank  Fixed Effect 
Year  Fixed Effect 

yes 
no 
yes 

no 
yes 
yes 

yes 
no 
yes 

no 
yes 
yes 
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TABLE 4 Noninterest income and  profitability 
This  table shows the  relationship between profitability of the  bank and  concentration. The  sample consists of 2065 bank-level 
observations from  the  years  1996-2010.   Observations are  included if they  have  bank data from  Bankscope, stock  return 
data from  DataStream and  national accounts data from  the  World Bank Database. The  LowConc subsample contains 
observations where  the  concentration is below the median level of annual concentration. The  dependent variables are annual 
ROE and  ROA. ROE is operating profit  before  taxes divided by total equity levels.  ROA  is operating profit  before  taxes divided 
by total assets. All regressions use country fixed effects.  Assets are the  log of total assets in year 2000 dollars. Noninterest 
income  is noninterest income  divided by  total  operating income. Loan  is total loans  divided by  assets.  Nondeposit funding 
is nondeposit funding divided by  total short  term funding. NPL  is impaired loans  divided by  total loans.   GDP per  capita is 
the  GDP in  year  2000 dollars divided by population.  GDP growth in the  annual percentage change in GDP.  Inflation is the  
annual percentage change in the  consumer price  index. Robust standard errors are  used  in all regressions. ***,**,*  indicates 
significance at the  1%,  5% and  10% level. 

LOW  CONC HIGH  CONC 
 

 ROE 
(1) 

ROA 
(2) 

ROE 
(3) 

ROA 
(4) 

 
Noninterest income 

 
0.187*** 

 
0.016*** 

 
0.071 

 
0.012*** 

 (6.21) (6.36) (1.62) (3.64) 
Assets 0.002 -0.001*** 0.007* 0.000 

 (0.74) (-4.75) (1.73) (0.11) 
Loans 0.066*** 0.007*** 0.009 0.006** 

 (3.09) (3.68) (0.30) (2.16) 
NPL -1.443*** 

(-5.93) 
-0.066*** 

(-3.20) 
-1.179*** 

(-4.79) 
-0.091*** 

(-4.13) 
Nondeposit funding -0.027 

(-1.03) 
-0.005** 
(-2.39) 

-0.012 
(-0.36) 

-0.002 
(-0.66) 

GDP per  cap -0.000*** 
(-4.49) 

-0.000*** 
(-2.85) 

-0.000* 
(-1.81) 

-0.000*** 
(-4.15) 

GDP growth 0.005** 0.000 0.008*** 0.001*** 
 (2.34) (1.44) (6.37) (5.49) 

Inflation 0.002 0.000 0.002** 0.000** 
 (0.74) (0.06) (2.37) (2.08) 

Observations 948 948 865 865 
Adjusted R-squared 0.395 0.615 0.383 0.563 
Country Fixed Effect 
Year  Fixed Effect 

yes 
yes 

yes 
yes 

yes 
yes 

yes 
yes 
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TABLE 5 Standard deviation of ROA 
This   table shows  the  relationship between  standard deviation of ROA  (SD  ROA) and  the  components  of noninterest 
income. 
The  sample consists of 191 bank-level observations from the  period  1996-2010.  Observations are included if they  have bank data 
from Bankscope, stock return data from DataStream and  national accounts data from the  World Bank  Database. All regressions 
use country fixed effects.  The  dependent variable, SD ROA, is calculated once  for every  bank over  the  entire time  period. All 
dependent variables are average values calculated over the  entire time  period. ROA  is the  operating profit  before taxes divided 
by total assets. Concentration is calculated as the  Herfindahl-Hirschman Index  of the banking sector which  includes all private 
and  public  banks listed in  Bankscope.  The  LowConc  subsample contains observations where  the  concentration is below  the 
median level  of annual  concentration.  All  the  independent variables are  averages which  are  calculated over  the  entire time 
period.  Noninterest  income  is  noninterest income  divided by  total  operating income.  Fee  income  is fee  income  divided by 
total operating income. Trading income  is trading income  divided by  total  operating income.  Unclassified income  is non-
fee,  non-trading income  divided by total operating income. Assets are the  log of total assets. Loans  is total loans  divided by 
assets. NPL  is impaired  loans divided by total loans.   Nondeposit funding is nondeposit funding divided by total short term 
funding. GDP per  capita is  the  GDP in  year  2000  dollars divided by  population.  GDP growth in  the  annual percentage 
change in GDP.  Inflation is the  annual percentage change in the  consumer price index. Robust standard errors are used  in all 
regressions. 
***,**,*  indicates significance at the  1%, 5% and 10% level. 

Low  Conc High Conc 
 (1) 

SD  ROA 
(2) 

SD  ROA 
(3) 

SD  ROA 
(4) 

SD  ROA 
(5) 

SD  ROA 
(6) 

SD  ROA 
(7) 

SD  ROA 
(8) 

SD  ROA 
 

Noninterest income 
 

0.010*** 
(3.46) 

    
-0.002 
(-0.46) 

   

Fee income  0.008*    0.002   
  (1.89)    (0.31)   

Trading income   -0.001 
(-0.03) 

   -0.012 
(-0.49) 

 

Unclassified income    0.016*** 
(3.27) 

   -0.011** 
(-2.35) 

Assets 0.000 0.000 0.000 0.000 -0.001*** -0.001** -0.001** -0.001*** 
 (0.37) (0.50) (0.79) (0.84) (-2.87) (-2.60) (-2.57) (-3.01) 

Loans 0.006*** 0.004* 0.003 0.003 -0.001 -0.001 -0.002 -0.002 
 (3.30) (1.74) (1.12) (1.40) (-0.46) (-0.35) (-0.51) (-1.02) 

NPL 0.032 0.032 0.033 0.026 0.052** 0.050** 0.050** 0.044** 
 (1.33) (1.37) (1.25) (1.05) (2.65) (2.57) (2.52) (2.18) 

Nondeposit funding -0.000 -0.001 -0.002 -0.001 -0.001 -0.001 -0.001 -0.002 
 (-0.17) (-0.44) (-0.66) (-0.39) (-0.43) (-0.40) (-0.39) (-0.80) 

GDP per  cap 0.007* 0.010** 0.009** 0.003 0.002 0.002 0.002 0.002 
 (1.68) (2.38) (2.20) (0.79) (0.63) (0.55) (0.62) (0.55) 

GDP growth -0.060*** -0.037 -0.047* -0.078*** -0.029 -0.023 -0.027* -0.034** 
 (-2.65) (-1.41) (-1.97) (-3.53) (-1.37) (-1.14) (-1.73) (-2.06) 

Inflation 0.103*** 0.097*** 0.094*** 0.090*** 0.043** 0.041** 0.044** 0.046** 
 (5.45) (4.48) (4.32) (4.53) (2.28) (2.20) (2.25) (2.54) 

Observations 112 112 112 112 73 73 73 73 
Adjusted R-squared 0.295 0.238 0.206 0.293 0.471 0.468 0.471 0.498 
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TABLE 6 MES and  concentration 
This   table shows  the  relationship between MES  and  concentration.  The  sample consists of 2065  bank-level observations 
from 
the   years  1996-2010.   Observations are  included if they  have  bank data from  Bankscope, stock  return  data from  
DataStream and national accounts data from  the  World Bank  Database. MES  is  the dependent  variable for  all  regressions.  
The  first  two regressions use country fixed effects,  while the last  two regressions use bank fixed effects.  MES is calculated as the  
average return of the  stock  on  the  worst 5 percentile returns days  for  the  market.  Concentration is calculated as  the  
Herfindahl-Hirschman Index  of the  banking sector which  includes all private and  public  banks listed in Bankscope. Assets are 
the  log of total assets in year  2000 dollars. Noninterest income  is noninterest income  divided by operating income. Loans  is total 
loans  divided by assets. Non-deposit funding is non-deposit funding divided by total short term funding. Equity is total equity 
divided by assets.  ROA is the  operating profit  before  taxes divided by total assets. Asset  growth is the  annual percentage 
change in assets. GDP per capita is the  GDP in year  2000 dollars divided by population.  GDP growth in the  annual 
percentage change in GDP.  Inflation is  the  annual percentage change in  the consumer price  index.  Robust standard  errors 
are  used  in  all  regressions.  ***,**,* indicates significance at the  1%, 5% and  10% level. 

 

 (1) 
MES 

(2) 
MES 

(3) 
MES 

(4) 
MES 

 
Concentration 

 
4.977*** 

(2.93) 
 

7.445*** 
(3.89) 

 
4.530** 
(2.52) 

 
5.374** 
(2.37) 

Assets 0.261*** 0.240*** 0.156 0.153 
 (7.49) (6.70) (1.21) (1.18) 

Noninterest income*Concentration  -14.038*** 
(-3.37) 

 -4.659 
(-0.73) 

Noninterest income 1.014*** 
(3.24) 

2.155*** 
(5.04) 

-1.078* 
(-1.87) 

-0.546 
(-0.62) 

Equity 3.400** 3.452** 1.633 1.456 
 (1.97) (2.00) (0.58) (0.52) 

Nondeposit Funding 0.163 0.163 0.595 0.587 
 (0.54) (0.54) (1.30) (1.28) 

Loans -0.322 -0.271 0.014 0.013 
 (-1.17) (-0.98) (0.03) (0.03) 

ROA -25.182*** 
(-4.78) 

-25.660*** 
(-4.89) 

-32.932*** 
(-5.01) 

-32.846*** 
(-5.00) 

Asset  growth -0.329 
(-1.39) 

-0.279 
(-1.17) 

-0.364 
(-1.42) 

-0.366 
(-1.43) 

GDP per  cap 11.888*** 
(3.70) 

11.542*** 
(3.63) 

12.021*** 
(3.60) 

11.883*** 
(3.54) 

GDP growth -1.666 
(-0.82) 

-1.174 
(-0.57) 

-1.311 
(-0.63) 

-1.225 
(-0.59) 

Inflation -5.572** 
(-2.19) 

-5.591** 
(-2.20) 

-6.574** 
(-2.52) 

-6.576** 
(-2.52) 

Observations 1837 1837 1837 1837 
Adjusted R-squared 0.670 0.672 0.693 0.693 
Country Fixed Effect 
Bank  Fixed Effect 
Year  Fixed Effect 

yes 
no 
yes 

yes 
no 
yes 

no 
yes 
yes 

no 
yes 
yes 
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TABLE 7 MES split sample 
This   table shows  the  relationship between MES  and  concentration.  The  sample consists of 2065  bank-level observations 
from 
the  years  1996-2010.  Observations are included if they  have bank data from Bankscope, stock return data from DataStream and  
national accounts data from the  World Bank  Database. All regressions use OLS and  MES is the  dependent variable. Regressions 
1 and  3 use country fixed effects,  while regressions 2 and  4 use bank fixed effects.  The  LowConc subsample contains observations 
where  the  concentration is below the  median level of annual concentration. MES  is calculated as the  average return of the  stock 
on the  worst 5 percentile returns  days  for  the  market.  Concentration is calculated as  the  Herfindahl-Hirschman Index  of the 
banking sector which  includes all private and  public  banks listed in Bankscope. Assets are  the  log of total assets in year  2000 
dollars. Equity is total equity divided by assets. Noninterest income  is noninterest income  divided by operating income. Loans 
is total loans  divided by  assets.  Nondeposit funding is  nondeposit funding divided by  total short term funding. ROA  is 
the operating profit  before  taxes divided by total assets. Asset  growth is the  annual percentage change in assets. GDP per  
capita is the GDP in year  2000 dollars divided by population. GDP growth in the  annual percentage change in GDP.  Inflation 
is the annual percentage change in  the  consumer price  index. Robust standard  errors  are  used  in  all  regressions.  ***,**,*  
indicates significance at the  1%, 5% and  10% level. 

LOW CONC HIGH CONC 
 (1) 

MES 
(2) 

MES 
(3) 

MES 
(4) 

MES 
 

Noninterest income 
 

2.153*** 
 

0.563 
 

-0.767 
 

-2.396*** 
 (5.58) (0.73) (-1.40) (-2.89) 

Assets 0.175*** 
(4.46) 

-0.194 
(-1.17) 

0.355*** 
(4.89) 

0.566** 
(2.47) 

Equity 3.234* -4.904 1.073 1.616 
 (1.78) (-1.43) (0.35) (0.37) 

Nondeposit funding -0.205 -0.056 0.254 0.552 
 (-0.54) (-0.08) (0.54) (0.80) 

Loans -0.781** -0.540 0.782 0.745 
 (-2.56) (-0.98) (1.64) (1.21) 

ROA -36.567*** 
(-5.99) 

-57.474*** 
(-7.40) 

-11.638 
(-1.48) 

-5.432 
(-0.58) 

Asset  growth -0.499* -0.693** 0.245 0.194 
 (-1.79) (-2.27) (0.62) (0.46) 

GDP per  cap 17.551** 
(2.26) 

22.957*** 
(3.02) 

7.400** 
(2.06) 

7.517** 
(2.01) 

GDP growth -0.512 0.512 -3.740 -3.498 
 (-0.11) (0.10) (-1.61) (-1.47) 

Inflation 3.340 -0.940 -7.277** -7.914** 
 (0.68) (-0.20) (-2.27) (-2.41) 

Observations 958 958 879 879 
Adjusted R-squared 0.745 0.780 0.662 0.673 
Country Fixed Effect 
Bank  Fixed Effect 
Year  Fixed Effect 

Yes 
No 
Yes 

No 
Yes 
Yes 

Yes 
No 
Yes 

No 
Yes 
Yes 
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TABLE 8 MES and  noninterest income components 
This   table shows  the  relationship between MES  and  concentration.  The  sample consists of 2065  bank-level observations from  the  years  1996-2010.   Observations  are  
included 
if they  have  bank data from  Bankscope, stock  return data from  DataStream and  national accounts data from  the  World Bank  Database.  All regressions use OLS  and  MES  is 
the  dependent variable.  Regressions 1-3 and  7-9 use country fixed effects,  while regressions 4-6 and  10-12 use bank fixed effects.  The  LowConc subsample contains observations 
where  the  concentration is below the  median level of annual concentration.  MES  is calculated as the  average return of the  stock  on the  worst 5 percentile returns days  for the 
market.  Concentration is calculated as  the  Herfindahl-Hirschman Index  of the  banking sector which  includes all  private and  public  banks listed in  Bankscope.  
Noninterest income  is noninterest income  divided by  total operating income.  Fee  income  is fee income  divided by  operating  income.  Trading  income  is trading income  
divided by  the operating income. Unclassified income  is non-fee  non-trading income  divided by operating income. Assets are  the  log of total assets in year  2000 dollars. Equity 
is total equity divided by  assets.  Nondeposit funding is nondeposit funding divided  by  total short term funding. Loans  is total loans  divided by  assets.  ROA  is the  
operating profit  before taxes divided by  total assets.   Asset  growth is the  annual percentage change in  assets.  GDP per  capita is the  year  2000  GDP divided by  
population.  GDP growth in  the annual percentage change in GDP.  Inflation is the  annual percentage change in the  consumer price  index. Robust standard errors are  used in 
all regressions. ***,**,*  indicates significance at the  1%, 5% and  10% level. 

LOW CONC HIGH CONC 
Country  Fixed  Bank Fixed  Country  Fixed Bank Fixed 

 

 (1) 
MES (2) 

MES (3) 
MES (4) 

MES (5) 
MES (6) 

MES (7) 
MES (8) 

MES (9) 
MES (10) 

MES (11) 
MES (12) 

MES 
 

Fee income  
1.829***    

0.332    
-1.200*    

-1.643**   
 (3.41)   (0.23)   (-1.79)   (-2.11)   

Trading  income  -0.394 
(-0.21)   -0.119 

(-0.06)   -4.135** 
(-2.06)   -5.850** 

(-2.46)  

Unclassified  income   1.341**   1.206   0.496   1.058 
   (2.38)   (1.39)   (0.66)   (1.19) 

Assets 0.222*** 0.245*** 0.217*** -0.184 -0.187 -0.192 0.357*** 0.367*** 0.366*** 0.527** 0.653*** 0.623*** 
 (5.94) (6.50) (5.65) (-1.09) (-1.12) (-1.15) (4.96) (5.14) (5.09) (2.23) (2.88) (2.73) 

Equity 4.302** 3.384* 2.819 -4.840 -4.782 -4.960 0.409 0.281 0.287 0.652 0.045 0.608 
 (2.31) (1.85) (1.52) (-1.40) (-1.40) (-1.45) (0.13) (0.09) (0.09) (0.15) (0.01) (0.14) 

Nondeposit  funding -0.346 -0.302 -0.199 -0.085 -0.078 -0.069 0.188 0.189 0.271 0.571 0.508 0.669 
 (-0.91) (-0.77) (-0.50) (-0.12) (-0.11) (-0.10) (0.40) (0.41) (0.58) (0.85) (0.75) (0.99) 

Loans -1.173*** -1.430*** -1.388*** -0.575 -0.572 -0.568 0.857* 0.853* 0.943** 0.837 0.880 0.890 
 (-4.15) (-4.39) (-5.05) (-1.02) (-1.02) (-1.02) (1.82) (1.81) (2.02) (1.35) (1.43) (1.44) 

ROA -32.053*** -29.655*** -30.142*** -56.951*** -56.723*** -56.529*** -11.530 -12.562 -12.378 -9.131 -9.461 -9.899 
 (-5.10) (-4.79) (-4.92) (-7.42) (-7.36) (-7.45) (-1.50) (-1.62) (-1.60) (-1.01) (-1.05) (-1.10) 

Asset  growth -0.587** -0.622** -0.574** -0.679** -0.674** -0.681** 0.181 0.221 0.175 0.042 0.037 -0.020 
 (-2.09) (-2.21) (-2.03) (-2.20) (-2.23) (-2.24) (0.47) (0.57) (0.45) (0.10) (0.09) (-0.05) 

GDP  per  cap 19.188** 19.828** 19.094** 23.387*** 23.293*** 22.135*** 6.980* 7.554** 7.615** 6.754* 7.795** 7.559** 
 (2.43) (2.51) (2.44) (3.06) (3.05) (2.90) (1.92) (2.11) (2.12) (1.75) (2.07) (1.99) 

GDP  growth 0.166 0.127 -0.438 0.626 0.601 0.261 -3.904* -3.642 -4.100* -3.987* -3.535 -4.173* 
 (0.04) (0.03) (-0.09) (0.13) (0.12) (0.05) (-1.69) (-1.55) (-1.76) (-1.67) (-1.45) (-1.74) 

Inflation 2.046 0.950 1.558 -1.218 -1.361 -0.798 -7.083** -7.155** -7.378** -7.923** -8.057** -8.231** 
 (0.41) (0.19) (0.32) (-0.26) (-0.29) (-0.17) (-2.20) (-2.24) (-2.31) (-2.39) (-2.47) (-2.50) 

Observations 958 958 958 958 958 958 879 879 879 879 879 879 
Adjusted  R-squared 0.739 0.736 0.737 0.780 0.780 0.780 0.663 0.663 0.662 0.670 0.671 0.668 
Country  Fixed  Effects Yes Yes Yes No No No Yes Yes Yes No No No 
Bank  Fixed  Effects No No No Yes Yes Yes No No No Yes Yes Yes 
Year Fixed  Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 



TABLE 9 Alternate measures for concentration 
This   table shows  the  relationship between MES  and  alternate measures of concentration.  The  sample  consists of 2065  
bank- 
level  observations from  the  years  1996-2010.   Observations are  included if they  have  bank data from  Bankscope, stock  
return data from  DataStream and  national accounts data from  the  World Bank  Database.  MES  is the  dependent  variable 
for  OLS regressions, which  all use country fixed effects.  MES  is calculated as the  average return of the  stock  on the  worst 5 
percentile returns days for the market. Weighted concentration is calculated as the  bank-level Herfindahl-Hirschman Index  of 
the banking sector which  includes all  private and  public   banks listed in  Bankscope and  takes  into  account  the  
geographical location of the  assets. Weighted concentration data is only  available from  the  year  2001  onwards.  Top  3 Assets  
is another concentration measure which  is the  total  assets of  the  three largest banks divided by  the  total assets of all  
banks within a  country.  Assets are  the  log  of total assets in year  2000  dollars. Noninterest income  is noninterest income  
divided by  operating  income. Loans  is total loans  divided by assets. Nondeposit funding is nondeposit funding divided by 
total short term funding. Equity is total equity divided by assets. ROA  is the  operating profit  before taxes divided by total 
assets. Asset  growth is the  annual percentage change in assets. GDP per capita is the  GDP in year  2000 dollars divided by 
population. GDP growth in the  annual percentage change in GDP.  Inflation is the  annual percentage change in the  consumer 
price  index. Robust standard errors are  used  in all regressions. ***,**,*  indicates significance at the  1%, 5% and  10% level. 

 

 (1) 
MES 

(2) 
MES 

(3) 
MES 

(4) 
MES 

 
Weighted concentration 

 
4.699*** 

(3.02) 
 

7.245*** 
(3.76) 

  

Weighted concentration*Noninterest income  -11.824** 
(-2.32) 

  

Top  3 concentration   2.975*** 
(4.80) 

3.734*** 
(5.57) 

Top  3 concentration*Noninterest income    -4.259*** 
(-3.41) 

Noninterest income 1.129*** 
(3.23) 

2.099*** 
(4.14) 

1.044*** 
(3.44) 

2.586*** 
(5.14) 

Nondeposit funding -0.305 -0.288 0.170 0.163 
 (-0.92) (-0.88) (0.58) (0.56) 

Assets 0.188*** 
(4.89) 

0.175*** 
(4.47) 

0.225*** 
(7.11) 

0.206*** 
(6.30) 

Loans -0.591* 
(-1.89) 

-0.566* 
(-1.80) 

-0.282 
(-1.06) 

-0.226 
(-0.85) 

ROA -34.041*** 
(-6.77) 

-34.022*** 
(-6.78) 

-23.106*** 
(-4.91) 

-23.469*** 
(-5.01) 

Asset  growth -0.530* 
(-1.88) 

-0.493* 
(-1.73) 

-0.335 
(-1.47) 

-0.273 
(-1.18) 

GDP growth -3.439* 
(-1.70) 

-3.255 
(-1.61) 

-3.571* 
(-1.90) 

-3.153* 
(-1.67) 

GDP per  cap -0.000 
(-0.36) 

-0.000 
(-0.41) 

0.000** 
(2.32) 

0.000** 
(2.30) 

Observations 1439 1439 1973 1973 
Adjusted R-squared 0.690 0.691 0.658 0.659 
Country Fixed Effects 
Year  Fixed Effects 

Yes 
Yes 

Yes 
Yes 

Yes 
Yes 

Yes 
Yes 
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TABLE 10  Alternate measures for risk 
This   table shows  the  relationship between MES  and  alternate measures of concentration.  In  panel  A,  the  sample consists  
of 
2065 bank-level observations for the  period  1996-2010.  Observations are included if they  have bank data from Bankscope, stock 
return data from  DataStream and  national accounts data from  the  World Bank Database. The  dependent variable, the  annual 
volatility of stock returns is calculated using  daily returns. In panel B, the  sample consists of 191 bank-level observations for the 
period  1996-2010.   The  dependent  variable, the  z-score  is calculated as  (average(ROA)+equity/assets)/SD(ROA) where  each 
of the  numbers is calculated over  the  entire time  period.  All  independent variables in  Panel A are  calculated annually, while 
in  Panel B all  independent  variables represent  the  mean value  over  the  entire time  period.  The  LowConc subsample 
contains observations where  the  concentration is below  the  median level  of annual concentration.  Concentration is 
calculated as  the Herfindahl-Hirschman Index  of the  banking sector which  includes all private and  public  banks listed  in 
Bankscope. Assets are the  log of total assets in  year  2000  dollars.  Noninterest income  is noninterest income  divided by  
operating income.  Loans  is total loans  divided by  assets.  Nondeposit funding is nondeposit funding  divided by  total short 
term funding. Equity is total equity divided by  assets. ROA  is the  operating  profit  before  taxes divided by  total assets. 
NPL  is impaired loans  divided by total loans.  Asset growth is the  annual percentage change in assets. GDP per capita is the  
GDP in year  2000 dollars divided by population. GDP growth in the  annual percentage change in GDP.  Inflation is the  annual 
percentage change in the  consumer price  index. Robust standard errors are  used  in all regressions.  ***,**,*  indicates 
significance at the  1%, 5% and  10% level. 

PANEL A  PANEL  B 
 

 LowConc 
(1) 
Vol 

HighConc 
(2) 
Vol 

 LowConc 
(1) 

Z-score 
HighConc 

(2) 
Z-score 

 
Noninterest income 

 
0.172*** 

 
0.009 

 
Noninterest income 

 
-52.713** 

 
14.262 

 (5.25) (0.20)  (-2.41) (0.69) 
Assets -0.000 0.006 Assets -4.833*** 4.903* 

 (-0.07) (1.03)  (-3.00) (1.97) 
Equity 0.026 0.114 Loans -28.025** 6.614 

 (0.18) (0.48)  (-2.22) (0.52) 
Nondeposit funding 0.044 0.053 NPL 104.507 -204.612* 

 (1.52) (1.37)  (0.45) (-1.69) 
Loans -0.011 

(-0.45) 
0.086** 
(2.21) 

Nondeposit funding -11.266 
(-0.55) 

-14.856 
(-0.81) 

ROA -3.182*** -2.343*** GDP per  cap 27.746 -40.376 
 (-6.47) (-3.82)  (1.09) (-1.47) 

Asset  growth -0.046* 0.013 GDP growth 551.374*** 305.056** 
 (-1.89) (0.42)  (3.07) (2.25) 

GDP per  cap 1.105** 0.183 Inflation -221.473** -136.029 
 (2.24) (0.70)  (-2.05) (-1.65) 

GDP growth -0.582* -0.417** Observations 110 72 
 (-1.84) (-2.26) Adjusted R-squared 

Country Fixed Effects 
0.202 
Yes 

0.364 
Yes 

Inflation 0.247 -0.200    
 (0.71) (-0.87)    

Observations 958 879    Adjusted R-squared 0.741 0.681    
Country Fixed Effects 
Year  Fixed Effects 

Yes 
Yes 

Yes 
Yes    
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TABLE 11  Performance of Risk  measures 
This  table shows the relationship between stock performance during financial crises and  risk measures.  The  first three regressions 
use  the  stock  losses during the  sub-prime financial crisis  for which  the  period between July 2007 to Dec 2008 is used.  The  last  
two regressions use the  stock losses during the  Asian  financial crisis for which the  period between June 1997 to Dec 1997 is used.  
Observations are  included if they  have  bank data from  Bankscope, stock  return data from  DataStream and  national accounts 
data  from  the  World  Bank  Database.  Z-score  is (avg(ROA)+avg(Equity))/(SD(ROA)  using  three years  of data.   Assets 
are the  log  of total assets in  year  2000  dollars.  MES  is calculated as  the  average  return  of  the  stock  on  the  worst 5 
percentile returns days  for  the  market.  Tail-Beta is probability of a  sharp  decline  in  a  bank’s  stock  price  conditional on  a  
crash  in  the banking index. Market leverage  is  (book  assets-book equity+market equity)/market equity. Robust standard  
errors are  used in all regressions. ***,**,*  indicates significance at the  1%, 5% and  10% level. 

2007-2009 FINANCIAL CRISIS ASIAN FINANCIAL 
 (1) 

Stock  Losses 
(2) 

Stock  Losses 
(3) 

Stock  Losses  (1) 
Stock  Losses 

(2) 
Stock  Losses 

 
MES 

 
-3.028** 
(-2.43) 

   
MES 

 
-10.580** 

(-2.07) 
 

Z-score  0.001  Tail-beta  0.067 
  (1.44)    (0.35) 

Tail-beta   -0.004 
(-0.06) 

Assets -0.030 
(-0.82) 

-0.061* 
(-1.66) 

Assets -0.075*** -0.087*** -0.072*** Market leverage 0.006 0.007 
 (-3.87) (-4.37) (-3.99)  (0.89) (1.01) 

Market leverage -0.006 
(-1.26) 

-0.004 
(-0.80) 

-0.006 
(-1.14) 

   

Observations 159 148 159 Observations 92 92 
Adjusted R-squared 0.216 0.220 0.192 Adjusted R-squared 0.101 0.055 
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