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Putting Skin in the Game:
Managerial Ownership and Bank Risk-Taking

ABSTRACT This paper examines the relation between mandganaership and bank risk
exposure for a large sample of international fim@nioistitutions. We seek empirical evidence
suggested by theories concerning conflicts betweanagers and owners over risk-taking. We
argue that managers holding equity of their barke teess risk because they have fewer
opportunities to diversify risk compared with odtsishareholders. Our findings are consistent
with this idea. We document lower risk levels fanks that employ bank managers with higher
equity stakes. Our evidence also suggests thatrnaktshareholders affect risk taking via
directors representing their interests. We alsoatetnate that regulation hardly affects the risk-
taking of bank managers holding on their bank’seharhis contrasts with outside shareholders
who are more likely to expose their bank to high&k levels when regulation protects the bank
against default. Managerial equity incentives mé#yrefore, serve as a risk reduction
instrument.
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1. Introduction

We examine whether bank managers holding a fractidine equity of their bank are
inclined to take on the same level of risk as a&shareholders. Laeven and Levine (2009)
demonstrate that outside owners have incentivagtease bank risks. Large outside
shareholders can affect risk-taking, as they dfi@re a deciding vote in major appointments and
managerial compensation (e.g., Shleifer and Visl#86; Cai, Garner, and Walkling 2009).
Levine (2004) argues that “large shareholders tzot their representatives to the board of
directors and thwart managerial control of the ba#rdirectors.” Bolton, Mehranz, and Shapiro
(2011) argue that shareholders can exploit distastintroduced by either deposit insurance or
naive debt holders and that the riskiness of debtiges shareholders with incentives to
(inefficiently) shift risk from equity to debt hatds. Bank leverage levels make it very attractive
to shift risk from shareholders to debt holders.i/for banks 90 to 95 percent of the balance
sheet is debt, the nonfinancial firms’ debt avesagerely 40 percent (Bolton et al. 2011). Any
increase in bank debt therefore has a larger imgathe share-price volatility than increases in
the debt of nonfinancial firms have. Bolton et(@0D11) and Levine (2004) argue that
shareholders are inclined to design incentive systihat lead bank managers to seek high levels
of risk. Managers ready to assume these risk lalstshave the opportunity to alter the risk
composition of their assets more quickly than nmastfinancial industries, and “can readily hide
problems by extending loans to clients that caseotice previous debt obligations” (Levine
2004, p.3). We argue that equity stakes mitigate-taking by bank managers. This is because
bank manager-owners have fewer opportunities tteproheir wealth against risk than well-

diversified (outside) shareholders (e.g., Jin 280d Zhou 2001). This motivates these less



diversified managers to seek projects with lowsk fevels, which is the main conjecture tested
in this study.

While equity holdings may lead managers to mitigeie, it is unclear how regulation
affects managers’ behavior. Managers may feel bpttgected when their banking activities are
subjected to increased levels of monitoring andileggpn. As a consequence, these managers
may consider events affecting their value asymregtyi: negative events have less value-
reducing effects than similarly sized positive egefor this reason we argue that regulation is
likely to prompt bank managers to increase risks.

To test these two conjectures we employ a sam@® obanks from all over the world
and provide a level of detail in our ownership datt allows an in-depth analysis of the
association between risk incentives and managamaership. Our results suggest that the level
of managerial ownership is negatively related ®ribk exposure in banks. Specifically, we
demonstrate that for the majority of internal shatder observations—90 percent of our
sample—higher levels of equity holdings are assediavith more bank stability and lower stock
return volatility. We find that only very large emal shareholders—10 percent of our sample—
act as outside shareholders do, in that their bakesmore risk, supporting results of Laeven
and Levine (2009). For a 1 percent increase of e ownership in the bank, we
demonstrate that the bank has a 6 percent lowelerigl. In addition, we find that the
shareholder return for these banks is 8 percetergtring the recent financial crisis.

We observe an important divide between outsideisside shareholders relating to the
effect of regulation. Specifically, we reproduce tlesults of Laeven and Levine (2009), finding
that outside large shareholders motivate bankaki® dn ever-greater risks as regulation

increases. We extend their results in that we detnate that state ownership and bank risk



taking are positively associated. Thisi@the case for manager-shareholders. We find only
weak evidence to support the idea that owner-masaggosed to tougher capital requirements
take more risks than managers who do not own eqity results suggest that outside
shareholders are more willing to push banks irgkier business than are banks managers, even
when those managers own their bank’s equity.

Our study contributes to the literature in severays. Our findings extend those of
Beltratti and Stulz (2012) who document that bankk more shareholder-friendly boards
performed worse during the financial crisis thameotbanks and were not less risky before the
crisis. Consistent with these results, Laeven agdre (2009) argue that large shareholders
often have a deciding vote on a bank’s governatraetsre. Their conclusion implies that a
shareholder-friendly board might encourage riskrigk We extend these findings by showing
one of the underlying mechanisms in that we dematesthat the large shareholders typically
put directors on the board. We find that those bahkt have such directors on the board do take
on more risks. On the other hand we demonstratdotirks employing managers who hold
equity took less risk before the financial crisnsl gperformed better during it. This suggests that
the employment by banks of this kind of manager oteck the inclination of large
shareholders to seek higher levels of risk.

Our paper also speaks to Hall and Murphy (2002)@mehg, Hong and Scheinkman
(2013). Hall and Murphy (2002) argue that the psn of equity incentives to firm managers
exposes these managers to unsystematic risks. &gergra situation where this is arguably true
as we observe in the data that relative equityihgidof bank managers hardly change over
time. This approach provides a unique ability taraie the relationship between risk-taking

and return. Cheng et al. (2013) seek to explain management risk exposure is related to



compensation contract design. In their study manag®evnership it is considered to constitute a
risk factor for which the firm should compensate thanager. In our study we examine whether
equity incentives are associated with manageséltaking. We argue that, controlling for
variable pay, the risk of losing this value altdgetleads managers to take on lower risks.
Laeven and Levine (2009) demonstrate that thednder-effect of stringent regulation
would lead banks to decrease risks. But the priotegrovided by that regulation then leads
risk-seeking (large) outside shareholders to talghgor the bank to take on even higher levels
of risk. These shareholders can affect bank rikkxtpbecause they can have a deciding vote on
major appointments and managerial incentives. Tégslation can backfire with banks that
have (large) shareholders who benefit from incréasi&-taking. While Laeven and Levine
(2009) emphasize hoexternalshareholders direct banks to higher risk levals paper takes
issue withshareholder-managersisk-taking. Saunders et al. (1990) advance simallguments
for manager-shareholders. However, their analysishasizes the effect of large shareholders,
while our analysis —given that a small percentageasents a large amount of money- also
examine smaller shareholding representations & baangers. We find little evidence to
suggest that manager-shareholders are equally@acto expose the bank to more risk when
regulation becomes more restrictive.

We address potential endogeneity issues by taklugraage of an exogenous shock.
Recent research finds support for the idea thdtdnitevels of equity-based wealth, which is
sensitive to stock-price return volatility (higha¥ga), leads managers to take more risk, while, in
cases where wealth depends more on the stock(prgieer delta), managers are inclined to take
less risk (Coles, Naveen, and Daniel 2006; ChadaPamnanandam 2010). Cheng, Hong and

Scheinkman (2013) have added to this literaturaking the position that firms that expose



their managers to stock price volatility should gemsate their managers for bearing these risks.
They demonstrate that managers that are incendivizidh ownerships staked who work at
riskier firms are compensated for their exposurkeigher risks. We take a different perspective.
We conjecture that the very fact that manager$alding on to shares of the bank, leads them
to protect their wealth by taking on lower riské¢x. To test this hypothesis we examine long-
term risk taking (Laeven and Levine 2009) rathantBhort-term stock volatility measures of
risk. Unlike Coles, Naveen and Daniel (2006) anay@hand Purnanandam (2010), we examine
risk-taking before and during a systemic financrais to assess how banks with managers
incentivized to take higher (lower) levels of rig&rform.

The remainder of the paper is as follows. Seioaviews the literature and provides
theoretical arguments underlying our predictiorecti®n 3 explains our sample, model design,
and variable definitions. Section 4 assesses how bsk varies with managerial ownership

structures. Section 5 concludes.

2. Theory and predictions

Shareholders want the firm they own to survive. Big not clear whether their
incentives would, in fact, lead them to conditibe present value of the firm on the likelihood of
survival: To the extent that business choices ecinéme present value of a firm’s future
economic profit, they might want to increase thatie even at the cost of a higher default risk.
Laeven and Levine (2009) argue that diversified ensriend to advocate for more bank risk
taking than managers because the latter are nkaetlg to suffer from a potential bankruptcy
given their bank-specific skills. They documentttbank risk is generally higher in banks that

have large owners with substantial cash flow rigiits follow-up study, Gropp and Kohler



(2010) document that owner-controlled banks redligber profits before the crisis but that their
losses are larger during the crisis. Both studiggest that shareholder influence may reduce the
likelihood of firm survival. Beltratti and Stulz @22) demonstrate that banks with shareholder-
friendly boards perform worse during the crisisitiogher banks.

Based on these results, one might conclude thatyagaentives lead bank managers to
take risks consistent with shareholders’ prefereneewever, there are marked differences
between bank managers who own a small fractiohefitm’s equity and large (block)
shareholders. Given that the latter are oftentirntginal investors, they can diversify their risk.
This is much less likely for bank managers who rstidres of their bank. For them, owning
bank shares means assuming risk that they canvetsdy. Hall and Murphy (2000) argue in
this regard that using Black-Scholes (1973) to #amployee stock options typically overstates
the value that these options have to the managawubke option pricing theory assumes that
options are freely tradable and the option holdarshedge the risk by short selling stock. Stock
held by bank managers satisfies neither of thesengstions. Given insiders’ exposure to risk,
they may want to reduce firm-specific risk by undeesting in projects that increase firm risk
and overinvesting in risk-reducing activities (JamsMurphy, and Wruck 2004). Jin (2002)
recognizes this possibility in his study. He pragmothat internal shareholders who cannot
diversify their portfolios are likely to be offere@mpensation contracts featuring lower levels of
pay-performance sensitivity compared with managérs own little equity of their own firms.

He finds results consistent with this prediction.

Gao (2010) points out that insiders are not alloweeskll firm equity they own, so their

diversification opportunity arises with the availaip and tradability of put options. Zhou (2001)

demonstrates that internal shareholder ownerskapg#s little over time. For 60 (73.9) percent



of the managers who own more than 1 percent (nmare 10 percent) of the shares, the change
in ownership is less than 10 percent of their gguaiding per year. This result suggests that
these internal shareholders are, in practice, egtsconsiderable systematic risk. We argue
below that their undiversified risk exposure leatmagers to take less risk (Smith and Stulz
1985).

Our argument for managers taking less risk rurfslamvs. Assume that an outside
shareholder and a bank manager consider the sasmeebs opportunity. (1) The shareholder and
manager calculate the same probability distributayrthe financial outcome from the business
opportunity. (2) With the initial opportunity inta@n exogenous shock presents the chance to
embark on a riskier business opportunity, leadiotlp bhe manager and shareholders to raise
their estimated outcome variance by an identicalwarhfrom period t to period t + 1. (3) The
manager and shareholder are equally risk avers@amach bases his or her decision to approve
or reject the business opportunity on a calculabibtine certainty equivalent (expressed in terms
of personal wealth) for the opportunity. (5) Thenmager stands to lose more than the shareholder
when a negative scenario unfolds—that is, the $iodder can diversify the risk, while the
manager is much less able to do’so.

Indeed, the equity incentive literature provideslerce that is consistent with the idea
that manager-shareholders are less likely to takecompared with outside shareholders. Smith

and Stulz (1985) predict a negative (cross sedii@saociation between compensation structure

1 One could argue that entrenched managers have iegeatives to avoid risk taking so as to protéeirt bank-
specific human capital. However, while entrenchethagers find it hard to leave their bank, they wadlhsider the
wealth effect of their decisions even more if tistand to lose the value of the bank shares they bwhat case,
they not only lose the discounted value of the $igdzuman capital if they make adverse decisithsy also lose
the share price drop that is the consequence wfribke-taking.

2 We abstract in this study from the phenomenon gfiesrbuilding whereby firms with high free cashvite and
low investment opportunities have incentives togbeyond their optimal size (Jensen, 1986). Fdams,
Masulis, Wang, and Xie (2007) show that managess eotected against takeovers are more likelggort to
empire building. We argue that equity incentiveshdhe extent to which managers have incentivéisdolge in
empire building in that investing the free casiwfia substandard projects would hurt their wealth.



and overall risk-taking. They assume that managersisk averse and evaluate opportunities
against strictly concave indirect utility functioowealth. In this model, the manager’s wealth
comprises financial compensation and the paydfiiscor her human-capital investment in the
firm. Consequently, the firm’s total cash flow vuligy is transmitted to the manager’s wealth
volatility. Tufano (1996) and Schrand and Unal @pfnd evidence that is consistent with the
idea that managers with less diversifiable equastfplios take lower risks. For firms in the
gold-mining industry Tufano (1996) finds that maeeggwho hold equity (equity options) are
more (less) likely to manage gold price risks. Saldrand Unal (1998) find for a sample of thrift
conversions that institutions with greater manadetareholdings significantly decrease total
risk following conversion. Mehran, Nogler, and Seimz (1998) demonstrate that the probability
of voluntary liquidation increases with the pereg@ of a company’s stock held by the CEO.
Latham and Braun (2009) find that managers withenwavnership in poorly performing firms
appear to reduce overall firm R&D expenditures gteater rate than their peers with less firm
ownership. Measured by debt rate, Flss, RottkeZaatd (2011) find for real estate investment
trusts that equity-incentivized managers are i&s$ylto increase risk8Kim and Lu (2011)
demonstrate a negative relation between Tobin’a@EO ownership. Taken together, these
papers suggest that managers who hold firm eqaig kess opportunity to diversify risk. As a
consequence, these managers are less likely tgemgaskier projects than well-diversified
outside shareholders. We therefore make the fotigyrediction:

Hypothesis 1:There is a negative association between theexpksure of a bank and the extent
to which its management holds bank equity.

3 Eisenmann (2002) documents that owner-manageesotakiskier projects than managers with low equity
incentives. This finding is consistent with Laevaard Levine (2009), who also find that large outsilareholders
are inclined to take on more risk.



Considered from one dimension it would be reas@ntbhssume that increased
regulation prompts banks to reduce risk. LaevenlLawihe (2009) find a main effect that is
consistent with this reasoning. However, it is metessarily the case that stricter regulation
leads banks to decrease risk-taking. Grossman JE888es the opposite in describing the
introduction of deposit insurance in the 1930squalify for participation in the program, banks
reduced their risk. But once insured, these bankagers did not hesitate to take more risk. Thus
the argument is that the insurance promotes riskigaPut differently: so long as the bank does
what other banks are doing, the probability ofscue is extremely high (Stiglitz et al. 1993).
Stiglitz et al. (1993) plead for recognition ofghaffect associated with regulation. And the
results documented by Laeven and Levine (2009)estdbat regulation may insufficiently
achieve its objective. Consistent with Grossmamssirer argumentthey find that regulation
prompts banks to take on more risks when blockdrsldwn shares. Indeed the increased
probability of a rescue decreases the costs olitdtathe shareholder so that he is motivated to
push the bank to take more risk than it would hawle absence of regulation. This begs the
guestion as to whether managers holding equityeaat the same conclusion as external
shareholders. Like outside shareholders, they wooihdlude that their risk-taking actions are
insured, and they would likely believe that thelbamuld be saved in a crisis, rendering the
magnitude of the risk to which they expose the Hask relevant. Secondly, bank managers may
expect that bank regulators to prevent them frdamgatoo much risk. We therefore propose the
following hypothesis:

Hypothesis 2:The relation between risk exposure of a bankthadaxtent to which its

management holds on to bank equity is positivelgenated by the extent to
which the bank is subject to bank regulation.

4 Saunders et al. (1990) argue the opposite. Thtitéy argue that less regulation allows for mésk taking and
thus risk seeking bank managers will start takdigher levels of risk when regulation levels ardused.
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3. Data, model design, and descriptive statistics
3.1 Sample

We collect information on all publicly listed bankientified by Bankscope at the end of
2009. We consider banks worldwide. A bank entezssdmple when (1) there is a match in
Worldscope, (2) Bankscope contains sufficient imfation to calculate bank risk-taking, and (3)
we can find data on managerial ownership. For ntaamtries, we can find the necessary data
for a handful of banks, typically the largest ie ttountry. We obtain information on 307 banks
across 37 countries. Laeven and Levine (2009) foaufie 10 largest banks per country and
find ownership data on 279 banks from 48 countf@as. selection criteria resemble theirs with
the exception that we decide to incluakavailable bank observations per country. In pcagti
this boils down to the inclusion of a larger numbeUS banks. All non-US banks in our sample
are among the 10 largest listed banks in their hooomtry. It is important to note that we
require theexactpercentage or number of shares owned by managenscd merely whether the

management constitutes a small (e.g. less thanr38@%) or a large shareholder in the bank.

3.2 Managerial ownership

We use two measures of managerial ownership. @irdomprises the percentage of
stock that is owned by the bank’s top managemeWN®AN). Our second equals the value of
the managerial stock holdings is US dollars (OWNMAMD). Data permitting, we collect
ownership data from the top five executives. Farulhalf of the sample, we can only identify
ownership for one or two executives (typically ®EO and, in some instances, the CFO). For

each bank, we sum the percentages of stock hdlgpaypanagement in each year to calculate
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OWNMAN. When assessing managerial ownership owegra¢ years, we average the total
percentages of ownership over the years availdoleneasure OWNMAN_USD, we sum the
dollar value of stock ownership held by the top agement, measured as the percentage of
shares multiplied by the stock price per share$ddllars at the end of each fiscal year. We
then average these dollar amounts over the year@WNMAN_USD is highly skewed to the
right, we use the natural logarithm of the dollalue of ownership in thousand dollars, which is
normally distributed.

For US banks, we rely on managerial ownership fitata ExecuComp. For non-US
banks, we hand-collect data on managerial ownefstip annual reports. We complement the
sample with data from bank websites, 20F filinganBscope, and Capital 1Q. We collect data
for all years between 2000 and 2010. However, wd@aate ownership data from before 2004
for only a limited number of banks. Before allowiadpank to enter our sample, we require that
managerial ownership data be available for 2006200F, to ensure that we capture ownership

before the financial crisis (which, arguably, sdrtmid-2007).

3.3 Bank risk-taking

Our main measure of bank risk is each bank’s zesaghich is equal to its capital assets
ratio plus the return on assets (ROA) divided leydtandard deviation in ROA. Specifically, z-
score=(ROA+CARY(ROA), where ROA is net income scaled by total as$2AR is the ratio
of equity over assets; aROA) is the standard deviation of ROA, all meadurgth
accounting datalntuitively, z-score measures the number of steshdaviations below the
mean by which earnings have to drop to wipe ouitaad herefore z-score captures bank

stability and measures the distance to bankrufoy (L952). A higher z-score indicates that the

5 All results are robust to measuring ROA as piiodifore tax scaled by total assets.
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bank has a lower probability of default and greatability. The measure has been used in prior
finance research as a measure of bank risk-takimgg l(aeven and Levine 2009; Houston, Lin,
Lin, and Ma 2010; Lepetit, Nys, Rous, and Tarafi@®Barry, Lepetit, and Tarazi 2011).
Because the z-score is highly skewed to the rightuse its natural logarithm in each of our
analyses. We employ the notification z-score iemgig to the log value of each bank’s z-score
for the remainder of the study. As z-score contaargbility in (yearly) asset returns in the
denominator, we can only measure a bank’s z-soeeanumber of years. We require a bank
to have at least three years of consecutive datmoity, earnings, and total assets available in
Bankscope to enter the sample. In our main analy&sneasure z-score over eight years, from
2000 through 2007. We chose to close our measutgmeend in 2007 because, during the
crisis, almost all banks were subject to greatéatility than befored This decreases the
usefulness of z-score as a risk measure, and taue@lude the years 2008 and after when
calculating z-score in our main test. In additiotesits, we calculate z-score over the period of
2000 through 2010, including crisis years, and 8imdilar results, although the correlation
coefficient with the original z-score reaches ob§0. Z-scores become more reliable measures
of bank risk when measured over longer periodsyesgalculate z-score for banks for which we
have data available faveryyear between 2000 and 2007. This procedure limitssample to
137 banks, but our main findings remain. We algassely investigate the volatility of return
on assets;(ROA), which is the denominator of z-score.

We use the volatility of stock returns as an aléike for z-score. We manually match
banks from Bankscope with the Worldscope Databagather stock prices. We calculate
volatility of stock returns (RETURN_VOL) as the istiard deviation in monthly stock returns

over the period of 2000 through 2007. Similar meastor bank risk-taking have been used in

6 All results are robust to measuring z-score frd@@®through 2006.
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prior literature (e.g. Saunders, Strock, and Tral®90; Laeven and Levine 2009). We require
at least 36 months of consecutive return data, meiads to the removal of 17 banks from the
dataset. The advantage of stock return volatsitthat it relies on market data rather than
accounting data. In sensitivity checks, we cal@natlatility of weekly returns, and we also
assess return volatility for the period includihg trisis years (2000 through 2010). In both
cases, the results remain unchanged.

Note that in our study we are not primarily intéeelsin how equity holdings affect risk-
taking over the short term but rather over the &rtgrm. In this respect, our study differs from
Coles et al. (2006) , Chava and Purnanandam (204D¥heng et al. (2013). Coles et al. (2006)
study investments that they deem to be more (R&@stments) or less (PPE investments) risky,
and their data supports the prediction that R&Destinents (PPE investments) are positively
(negatively) associated with vega. Chava and Pamdam (2010) propose and find that, with a
higher vega, CEOs hold more cash and that thensfieature more leverage. Similarly, Low
(2009) demonstrates that, in response to an exogdanorease in takeover protection, managers
with low managerial equity-based incentiviesver firm risk. Cheng et al. (2013) demonstrate
risk taking to be associated with that short-teay fbonuses and options), also if they control
for insider ownership stakes. We focus on ownershtpe form of managers owning and
holding on the shares of their own bank.

Where Cheng et al. (2013) measure risk as a orrdagéactor lag or in the year of its
origin, we are primarily interested in how risk-tady is affected over a longer period when
managers have skin in the game. We study this phenon over a longer period so as to
observe how risk-taking is affected by the dependexi CEO wealth on equity value. While

contemporaneous effects of vega and delta may $eredible, managers over time may put
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different weights on what they stand to win or l@sth increased risk-taking. The exogenous
shock brought about by the financial crisis allayggo examine whether equity holdings drive
risk-taking over time. The shock lets us comparmskbarisk-taking and stock returns. The
premise would be that higher risk-takers show lostereholder returns in the crisis. We argue
in the next section that this lower risk-taking glibbear out in bank performance during the
crisis. That, is, banks that took less risk betaeecrisis are bound yield higher returns durirg th

crisis. That is the next stage in our analysis.

3.4 Stock returns during the financial crisis

An important aspect of our study is that we evadaiw each bank performed during the
recent financial crisis by calculating each bardttck performance during that period. Similar to
Beltratti and Stulz (2012) and Erkens, Hung, andd€l§2012), we interpret worse stock returns
during the crisis as evidence of greater risk-tglrforehand. One advantage of this test is that
risk is measuredfter managerial ownership is measured, which makepdtential for reverse
causality and endogeneity less of a concern. Téeddantage is that stock returns during the
crisis may not merely reflect risk-taking before ttrisis but also issues like the probability of
receiving a government bailout or another form@fegrnment support.

We calculate stock performance during the crisETEBRN_CRISIS) by compounding
monthly stock returns between April 1, 2007, anadéber 31, 2008. As an alternative, we
calculate the percentage change in price per sieveeen these two dates. Results are very
similar. Our return window starts before the sumofe2007 because this is generally considered
to be the moment when investors started to retligeseriousness of losses related mostly to

subprime mortgages (Ryan 2008). We close our reterod at the end of 2008, which is right
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after the peak of the crisis (Ivashina and Scheiris2010). October 2008 is considered the peak
of the bank crisis, after Lehman Brothers’ collagedeed, we find that much of the banks’
negative stock returns occur in September and @cwi2008. Our results, however, are robust

when we end our window in September instead of Débee.

3.5 Bank regulation and control variables

We follow Laeven and Levine (2009) and Barth, Capaind Levine (2006) in measuring
bank regulation, focusing on deposit insuranceitali@gulations, and regulatory restrictions on
banking activities. DI is a dummy variable thaegual to one if the country has deposit
insurance. Next, we test two measures of capitpllations. CAPREQ is equal to the minimum
capital requirement in the country. For most caestrthis number is 8 percent, but for others it
is up to 12 percent. CAPSTR stands for the exteoapital stringency and is an index of
regulatory oversight of bank capital. CAPRESTRnsralex of regulatory restrictions on bank
activities.

We introduce several other bank-level and courdwel control variables. Most
importantly, we control for a bank’s ownership sture by including the percentage of shares
held by the largest owner in the bank (LARGESTOWNHReven and Levine (2009) conclude
that bank risk-taking increases with relative poakeshareholders. When the largest shareholder
holds less than 5 percent of the stock, we considebank as widely held (and the value of
LARGESTOWNER is zero for these observations). Weecbownership data from annual
reports, Bankscope, and Capital 1Q. We averagéothépercentages of ownership over the
years available. We further investigate the rolewhership structure for explaining risk-taking

behavior by considering whether there are extgtaede) shareholders represented in the board
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or not (EXTERNAL_OWNER_IN_BOARD) and whether theseany state shareholder in the
bank or not (STATE_OWNER).

At the bank level, we further control for bank s{(BANKSIZE), measured as the natural
logarithm of total assets at the end of each ye#rousands of US dollars. Replacing assets with
year-end market value measure does not changeshks. We add a dummy variable that takes
the value of 1 if the bank is one of the threedatdanks in the country (TOOBIGTOFAIL).
Larger banks may have incentives to take more askhe likelihood of getting bailed out by the
government increases with size. We also add thke'amerage annual increase in net interest
income (BANKGROWTH) as a growth measure. Measugrgyvth in total assets does not
change the results. Many banks engaged in largefsea risky takeovers in the period before
the crisis to increase in their size and marketesiBank growth is expected to be negatively
associated with stability and may also be consatlasea measure of risk-taking. We also add
loan loss provisions scaled by net interest incdm®). Finally, we control for performance
sensitivity of managers’ remuneration. Since we/dralve detailed remuneration data (data on
options, long-term incentive plans, pension plats,) available for a few banks, we cannot
control for performance-pay sensitivity and vegawdver, for 238 banks, we can distinguish
between the amount of fixed pay (unrelated in any W bank performance) and the amount of
variable pay (all types classified together) thitoh@nd-collecting data from annual reports. We
average the amount of fixed pay on total pay acatisssailable top managers and average
across years between 2000 and 2007 (FIXEDP®Atthe country-level, we control for

prosperity by adding a country’s gross domesticpob per capita (GDPCAPITA).

7 Table 6 provides detailed information on measureroneEXTERNAL_OWNER_IN_BOARD and
STATE_OWN.

8 In some cases, we observe fixed and variable grayrily the CEO. In our bank-year analysis, FIXEDPI&
calculated on an annual basis.
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3.6 Model design

In our main specification, we examine how managdgemaership explains variation in
bank risk-taking. The primary measure of managemwatership (OWNMAN) is the sum of the
top five executives’ share ownership in their bankasured at the end of 2000 until 2007 and
averaged over those years. We require the avatlabilat least one executive’s ownership for at
least the years 2006 and 2C0n. further analyses, we also test for the dollEug of managerial
equity holdings as an alternative ownership me&ibank’s z-score, its equity volatility, and its
stock performance during the financial crisis & rmnain dependent variables capturing a bank’s

risk-taking (RISK). Formally, we estimate the follmg regression equation:

RISK, . = ay * OWNMAN, , + a, * X, . + az * Y, + &,

whereRISK, ¢ is either log of z-score, RETURN_VOL, or RETURN_ISIS of bank b in

country c;OWNMAN . is total managerial ownershi cis a matrix of bank level control
variables;Y. is a matrix of country-level control variables aregulation variables, . is the

error term; and,, a, and a3 are vectors of coefficient estimates. We testtereffect of
managerial ownership on risk-taking, measuring oglmp in percentages and in dollar amounts.
To test for potential nonlinear relationships beswenanagerial ownership and bank risk-taking,
we include a dummy variable equal to one if managewnership exceeds 5 percent
(DUMMY_OWNMAN). Note that managerial ownership erds the 5 percent threshold only

for a minority of the sampl¥.In this case, senior management can be expected toore like a

9 For most banks, we have managerial ownershipalatiable from 2005 onwards.
10 For 37 banks (or 12 percent of the sample), we: thiat aggregate managerial ownership exceedscémteFor
27 banks, managerial ownership is larger than 1€ep¢, and for four banks managers hold more ti@apescent of
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large owner. We opt for a 5 percent threshold beealis is the most widely used classification
to distinguish between minority shareholders amdlholders. The interaction between
OWNMAN and DUMMY_OWNMAN captures how the relatioetween risk-taking and
managerial ownership differs for banks in which agars hold large equity stakes versus those
for which managers hold small stakes. We use ordileast squares (OLS) with clustering at the
country level. We winsorize the top and bottom ficpet of RETURN_VOL, BANKGROWTH,
and LLP. In Section 4.5, we employ an alternatpectication using bank-year observations

instead of aggregations across years.

3.7 Summary statistics

Table 1 Panel A shows descriptive statistics omeddivant bank variables. Table Al (see
appendix) shows averages per country. We find aflgariation in bank stability across banks
and across countriés Managerial ownership and ownership structure adsy considerably
across banks. Percentage-wise, managerial ownessloyy. Mean managerial ownership totals
to 3.37 percent, and for the median bank, thisilg 0.29 percent. For 50 banks, managers do
not hold any stock at alt. For five banks, managers have more than 50 peot¢hé shares.
Dollar values of managerial equity holdings alsongreatly across banks and are heavily
skewed to the right. The average dollar value afagarial bank ownership is over 100 million
USD, while the median is only 9.7 million USD ate 75" percentile 48.6 million USD. For

the average bank, the largest (outside or insit@esiolder holds 15 percent of the stock. About

the shares. For 19 banks, we find that the CEOshmidre than 5 percent. All results hold when usireg10 percent
threshold instead of 5 percent.

11 our sample largely consists of commercial banksvéier, 16 banks have investment banking rather tha
commercial banking as their main activity (5 petagfithe total sample). Univariate results showt,tha can be
expected, these banks show evidence of greatetakgig. All of our findings go through when excing them
from the sample. There are too few observatiomsganingfully investigate differences between conuia¢and
investment banks.

12 Excluding these does not alter our results insigyificant way.
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one fourth of the banks are widely held. In additree observe that on average 51.1 percent of
the bank managers’ remuneration is fixed.

Table 1 Panel B shows the distribution of year#afychanges in managerial ownership.
We calculate changes as the difference betweenrshipeat the end of the year divided by the
prior year's ownership. For all 1,642 observed gesnover the period of 2000 through 2010,
almost 90 percent were smaller than 1 percent.,Alleochanges do not increase after 2007.
These results highlight that managerial ownersypgcally changes slowly over time. It
therefore also seems unlikely that within-bank at@on in managerial ownership over time
would lead to significant changes in manageri&-téking. The results also indicate that
managerial equity incentives do not change notabér timel3 However, we find that cross-
sectional differences in managerial ownership argd. Table 1 Panel C compares average
ownership across managers. The sample of bank&ded into deciles according to average
managerial ownership over the period of 2000 thiha2@07. We find large differences across
deciles. From the results presented in the lastanels, we arrive at the following conclusions.
First, if stock ownership is relevant to managenakntives, its impact would appear in cross-
sectional tests. Second, year-to-year changesiagesial ownership do not indicate any
substantial changes in incentives given to managers

The correlation matrix in Table 2 provides us vihik first insights on the magnitude and
nature of the relation between managerial ownerahgbank risk-taking. Correlations show

that more stable banks (as measured by higherre)ssloow no significant relation with

13 Note that we have not included executive stocioopgt(ESOs) in our sample. However, we considerribt to
constitute a concern for our research design. iBhétis demonstrated in previous literature tiwet number of
ESOs are positively associated with higher riskigland vice versa (e.g. Armstrong and Vashist2ha?). Our
enquiry is directed towards an examination of whetmore equity is associated with LESS risk takiFige
presence of ESOs in a bank should therefore against us finding a result. ESOs are not incluakszhuse this
data is almost absent for the non US sample.
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percentages of managerial ownership but a sigmifigg@ositive correlation with dollar amounts
of managerial ownership. Moreover, Spearman rantetagions between z-score and managerial
ownership (both percentages and dollar values$igreficantly positive. Returns in the crisis
correlate significantly with managerial ownershiso noteworthy is that the rank correlation
between managerial ownership in percentages andgeaal ownership in dollar values is

much stronger (0.81) than the Pearson correla@@6j. The vast differences between regular
and rank correlations hint at nonlinear relatioeasMeen bank risk and managerial ownership.
Consistent with findings of Laeven and Levine (200 find that more stable banks (as
captured by higher z-score, lower equity, and egswolatilities) feature less concentrated
ownership structures (i.e., lower LARGESTOWNER).

Before formally testing the relation between bask-taking and managerial ownership,
we first investigate whether managers take mokewlsen they have more incentives to do so.
One way of measuring this is to consider whetheridnk’s initial stock price is low. If a bank’s
stock price is low, managers have more incentivengage in risky projects, other things equal.
In this case, the stock acts as a virtual callooptConversely, when stock price is higher,
managers have incentives to prevent it from drappimd are motivated to take less risk,
especially when they have larger equity holdingghabank. Results in Table 3 show that banks
in the lowest quartile of stock price per shar&/®D measured at the end of 2000 take more risk
in the future, as indicated by lower z-scores agtédr return and earnings volatilities. Returns
in the crisis are not significantly lower, but tihesult is partially by construction. This analysis

also helps validating our measures of bank riskntak
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4. Managerial ownership and bank risk
The main conclusion from the regression analysesgmted in Table 4 and Table 5 is
that larger equity ownership by bank managersge@ated with less risk. Table 4 presents the

results for z-score and Table 5 for stock returiatidy.

4.1 Managerial ownership and z-score

We first test for the effect gfercentageof managerial ownership on bank risk-taking.
Results in Table 4, specification 1, show no apmarmeear relationship between percentage of
managerial stock holdings and z-score. As Speafnaak) correlations between risk and
ownership suggest a nonlinear relation, we diststglarge from small shareholdings, following
among others Eisenmann (2002) and Laeven and L&A®9D). Specifically, we distinguish
banks in which the management holds 5 percent oe wicequity from banks in which
managers possess less than 5 percent. For thregiadtgp, which comprises 88 percent of the
sample, we find a positive relation between marniabewnership on z-score (specification12).
The interaction coefficient between the greatentfiae-percent ownership dummy
(DUMMY_OWNMAN) and managerial ownership is negativalicating that thencremental
effect of managerial ownership on z-score for bamikls large managerial stock holdings is
negative. The@verall effect of managerial ownership on z-score for Isankwhich managers
have more than 5 percent of equity is zero (reptesieby the sum of 18.41 and -18.33). In
specification 3, we exclude observations with &cpat or more of managerial ownership and

find a similar coefficient in magnitude and sigo#&nce as in specification 2. Economic

14 When putting the cut-off at 10 percent instea8 percent, we find that z-score increases with marial
ownership for banks with less than 10 percent mamalgownership. Although less than a tenth ofsample,
banks with more than 10 percent of managerial oghipmprevent us from finding a linear relation beén
percentage of managerial ownership and risk-tafonghe entire sample.
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magnitude of OWNMAN appears to be significant: petcent change in OWNMAN is
associated with a change in z-score of 0.19 (=0.815944).

Next, we examine the relation between bank riskduolidr valuesof managerial
ownership. We measure OWNMAN by taking the natlogarithm of the value of managers’
equity holdings in thousands of US dollars, comg@ute multiplying the share price at the end of
each year by the amount of shares owned by top geament and averaged over the period of
2000 through 2007. Results in specification 4 iathdhat higher managerial ownership is
associated with a higher z-score, suggesting iskslIn this case, we do find a significant linear
relationship between managerial ownership andtakkzgwithoutsegmenting the sample; or, in
other words, including banks with 5 percent or mafrenanagerial ownership.

In specification 5, we control for the bank’s owstap structure. Consistent with Laeven
and Levine (2009), we find that higher sharehotsrcentrations are associated with lower z-
scores. In specification 6, we add additional bemktrols and GDP per capita, which does not
materially change results. Growing banks and bantsmore loan loss provisions have lower
z-scores. For completeness, we show results ingualiditional controls when excluding banks
with 5 percent or more of OWNMAN (specificationat)d when using OWNMAN in dollar
terms instead of percentages (specificatiot? 8) deeper analysis of the reasons for a linear
relationship for dollar values but a nonlinear éorepercentages reveals that banks with larger
managerial ownership are, in general, smafiém.these banks, percentage ownership might be

high, while dollar amounts remain relatively low. €@nversely, even when management holds

151n this case we orthogonolize GDP per capita onagarial ownership in dollar values. These twoalsds are
highly correlated.

16 | og of total assets is on average 16.59 for banitsmanagerial ownership of less than 5 percehtchvis
significantly higher than the average of 15.08danks with 5 or more percent managerial ownergtipa{ue =
0.000).
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only 1 or 2 percent of a large bank’s shares, tlaidamount can be very high, likely providing
incentives to decrease risk-taking if managerstéadiversify their risk exposuré.

To ensure that our findings primarily reflect crdmk differences instead of cross-
country differences, we introduce country fixeceefs in specification 9. The positive relation
between managerial ownership and z-score holdsaioks with less than 5 percent managerial
ownership, even when including country fixed effewhich remove all variation in bank risk
across countries.

We test a number of alternative risk measures.régeirement to have three consecutive
years of accounting data available to measure esoay induce a bias as for some banks the z-
score is calculated over three years of data, ibilethers it is calculated over eight years. In
specification 10, we calculate z-score only forksatihat have a string of eight years of
accounting data over the period of 2000 through72@@l data). This procedure reduces our
sample size. In specification 11, we calculate@asover the period of 2000 through 2010. In
specification 12, we examine earnings volatildflROA), as the standard deviation of earnings
for which we predict opposite relations compared-gzore. Our findings prove to be robust for
each of these three alternative risk measuregdaifscation 13, we introduce FIXEDPAY,
which is the ratio of fixed on total pay of eacink’a management. The variable does not
influence risk taking and our main inferences hold.

Overall, results in Table 4 support hypothesisaigeér managerial stock holdings in

banks are associated with higher bank stabilitythecefore indicate less risk-taking. We also

17 For example, managers of United Overseas Bank 8imgapore own less than 1 percent of the sharesrbu
exposed for over 100 million USD, while managen@rtinansa Public Co., a small Thai bank, holds de
percent of the shares and is exposed for lesslibanillion USD. Other examples are SunTrust Bardk Bank of
Hawaii, both mid-sized US banks. Management hads than 1 percent of the stock in each but issegor well
over 50 million USD, respectively. Managers of Hatmng's East Asia Bank hold on to less than 2 paroé
equity, which represents close to 150 million USD.
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find that this relation disappears for banks wihhmanagerial shareholdings, preventing us
from finding a linear effect of managerial ownegsheasured in percentages for the entire
sample. We test an alternative model to investitfeenonlinearity in the relation between
managerial ownership and z-score by including canagerial ownership terms. Consistent
with results in Table 4, we find a positive coatitt on OWNMAN and a negative coefficient
on OWNMAN?. These findings are consistent with the idea lérger managerial stock holdings
mitigate tensions between owners and managerspgupptheoretical arguments and empirical

results from Houston and James (1995), Eisenma®R2j2and Laeven and Levine (2009).

4.2 Managerial ownership and stock return volafilit

In Table 5, we test the relation between managewalership and stock return volatility.
Return volatility equals the standard deviatiomank’s monthly stock returns from 2000
through 2007, with higher volatility indicating nerisk-taking. Overall, results comport with
our hypothesis. Again, we fail to find a linearatgbn between risk and managerial ownership
for the full sample. When removing banks with 5geet or more managerial ownership (less
than 12 percent of the sample), we find a strorggtiee relation between managerial ownership
and return volatility (specification 2). For bankgéh managerial ownership above 5 percent, we
find the overall effect of managerial ownership®zero. When excluding these banks, we find
a negative coefficient of the same magnitude ($jgation 3). Importantly, when we capture
OWNMAN by means of dollar values rather than petages, we find a significantly negative
(and linear) association with return volatility fitre entire sample of banks (specification 4).
These results hold when controlling for the barmdsiership structure (specification 5) and

introducing control variables (specifications 6-8).
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The effects seem economically relevant. Using $igation 3, a one standard deviation
increase in OWNMAN, moving from the first to therthquartile of OWNMAN (from 0.01
percent to 1.73 percent), is associated with ae@deerin return volatility of 0.01, with
RETURN_VOL having a mean of 0.089 and a standavéhten of 0.049 in the sample. When
putting all controls at the mean in specificatigmibving from the first to the third quartile of
OWNMAN entails a decrease in return volatility & fiercent (from 0.095 to 0.08).

Result holds when introducing country fixed effg&secification 9) and when assessing
return volatility over the period 2000-2010 (sp&eafion 10). In the latter specification, the
effect of ownership structure disappears, but tleceof managerial ownership remains
significant. Finally, the results hold when contlira for pay for performance (specification 11).
The negative coefficient on FIXEDPAY indicates thahen managers’ remuneration varies
more with performance (i.e., less fixed pay onltpty), return volatility increases. Despite our
inability to fully capture how managerial wealthries with bank performance for each bank,
this result suggests that we, at least partiaptiol for pay sensitivity. In sum, results from

Table 4 and Table 5 depict a robust associationdert managerial ownership and risk-taking.

4.3 Bank ownership characteristics: external owinethe board and state ownership

In the next set of analyses, we further examinethdrehe bank’s ownership structure
affects its incentives to take on risk. First, vuedy the mechanism of how external shareholders
may entice bank managers to engage in higheralskd as suggested by Levine (2004) and
Bolton et al. (2011). Consistent with this litena&wur conjecture is that those shareholder who
are represented by a director (EXTERNAL_OWNER-IN AfD), are in a better position to

influence executive board members. To examineidieis we collect data on which shareholders

26



are represented on the board of directors of th&aVe consider shareholders who own more
than 5 percent of the bank shares. Many banks indu#edual shareholders with stakes above 5
percent. However, it is not necessarily the caaedhch of these shareholders is seating or
represented in the boa¥lWe are able to collect the necessary board infoomdor 264 banks.
For 36 percent of these, we find that there igast one majority shareholder represented in the
board during 2005-2007.

In Table 6 we reproduce the results of our analylsgsanel A we show that for those
cases that shareholders have claimed a seat twodiné they are more likely to see over
executives that manage higher risk levels. We eolsinat the results hold for specifications
where we use a dummy to measure the presenceir@icéod representing a (large) shareholder
(specification 1 and 2) , or when we take the paiange of shares the shareholders represents
(specification 3 and 4). We also examine whetheresults hold for our alternative measure of
risk; return volatility. Again, whether we defingternal directors representing shareholders as a
dummy or as a percentage of total shares, thetsesarhe through. Taken together our results
suggest that these nonexecutive board memberstide #meir managers to expose the bank to
higher levels of risk. In addition, our results foanagerial ownership hold when we include
board member data. We also ran an analysis (holai@d) where we include a dummy for any
director representing a large shareholder andvadufor large shareholders. This analysis
again confirms our results, that is, banks thaehanexecutive directors representing
shareholders take higher risk levels.

In a next set of analyses, we investigate to wkign state ownership has an impact on
bank risk taking. State-owned banks or banks irclwkthhe government is a large shareholder are

expected to take on more risk because of at le@stdasons. First, the government may function

18 Warren Buffett is a large shareholder in Ameri€press, but does not sit on the company’s board.
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as an insurance firm in case the bank runs intdtey providing managers with greater
incentives to take on risk. Second, the governmreayt tempt or force bank managers to engage
in risky projects which are expected to benefiistyqand politicians) and which other banks do
not want to take on. For our sample, we find thatdtate has a 5 percent or higher ownership
stake in 23 banks, mainly from emerging economies sis India and Pakistan. Again we run
our regressions with dummies for state ownerstppdsications 1, 2, 5 and 6) and percentage of
shares (3, 4, 7 and 8). Results in Panel B ofél'@ldonfirm our prediction: we find that in

banks with state ownership z-score is lower anarmetolatility higher. Our findings on how
managerial ownership affects risk taking do noingjgain any material way when including state

ownership.

4.4 Stock returns during the financial crisis

The recent financial crisis provides us with a wei@pportunity to validate our findings
and address endogeneity potentially affecting esults. We examine stock returns during the
crisis as an indicator of the amount of risk batwké before and during the crisis. Specifically,
we compound monthly stock returns measured oven@iths between the second quarter of
2007 and the end of 2008. Larger negative retura feank during this period are indicative of
excessive risk-taking before the period (Beltratttl Stulz 2012; Erkens, Hung, and Matos
2012). Although most banks register negative retaiuring the period, our data show

substantial heterogeneity across banks in terrttseofagnitude of the stock price declife.

19 For example, Allied Irish Banks, Royal Bank of 8and, and Dexia saw drops in their stock pric®@percent,
91 percent, and 86 percent, respectively, whildrBp8BVA and Australia’s Wide Bay Bank dropped By
percent and 41 percent, respectively. A few baid$dt even realize a drop in the stock price betwie first
quarter of 2007 and the end of 2008, such as Cahdarentian Bank, Hong Kong’s China Everbrighida
Indonesia’s Bhakti Investama Bank.
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Results in Table 7 are indicative of a nonlinedatren between percentage of managerial
ownership and stock performance during the crisfisen distinguishing between small vs. large
managerial shareholdings (specification 2), we flmett managerial ownership is positively
associated with stock returns during the crisidfamks with less than 5 percent managerial
ownership (covering almost 90 percent of obserwnadioln other words, banks with higher
managerial ownership experiendedsnegative returns during the crisis, suggesting tesk
taking. The interaction term between DUMMY_OWNMANAOWNMAN indicates that, for
banks in which management is also a large sharehdlte relation between ownership and
crisis stock returns imicrementallynegative. Theverall effect on stock returns is zero.

Adding ownership structure (specification 3), baoktrol variables and per capita
income (specification 4) does not change the reslitspecification 5, we exclude observations
with 5 percent or more OWNMAN as an alternative gloth specification 6, when using dollar
amounts instead of percentages, we find an insogmif coefficient on OWNMAN. However,
when testing the same relation with dollar valuessfanks with less than 5 percent managerial
ownership (specification 7), the coefficient becarsggnificant again. As an alternative
dependent variable, we measure the percentage eastpck price between April 1, 2007, and
December 31, 2008. Results remain the same (spein 8). In general, we find that in banks

with more managerial ownership, stock returns dytire crisis were less negative.

4.5 Bank risk-taking, ownership, and regulation
In hypothesis 2, we predict managerial ownershigffiect bank risk-taking as regulation
increases. Our arguments are consistent with geepdt forward by Laeven and Levine (2009),

who demonstrate that larger external ownershiprshes the risk-reducing effects of capital
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stringency, restrictions on banks engaging in resrding activities (such as securities and
insurance underwriting), and deposit insuranc@.able 8 we reproduce the results of our
analyses for the z-score (specifications 1-4) aocksreturn volatility (specification 5).

We first run a model invoking regulation only (sgiieation 1). Contradictory to Laeven
and Levine (2009) we find little evidence to inde#hat regulation directly affects bank risk
taking. In specification 1 we find none of the riegion variables to affect risk taking
significantly. Recall, however, that our z-scoréreates are based on data that runs from 2000
through 2007, while Laeven and Levine base theicare on the period 1996-2001. Regulation
may have started to affect bank decisions difféyehiring the years of 2000 through 2007
compared with their earlier period. In fact, basadheir empirical work , Barth, Caprio, and
Levine (2006, pp. 213-224)oubt whether regulation can have a stabilizingafébn banking
activities. This concern is to some extent bornemour results. That is, we observe that the
potential restraining effect of regulation on rislking diminishes when large owners are
present. Laeven and Levine (2009) demonstrateatapguirements (capital stringency and
deposit insurance) to be associated with lowerhriprisk levels. When we allow regulation to
interact with ownership (specification 2) we dodfithat more regulated banks with higher
managerial ownership take higher risks. This is far the factors of deposit insurance and
capital requirement. When we replace thanagerialownership factor with thiargest
ownership factor (specification 3) we observe thate regulated banks with higher ownership
concentration take higher risks when capital resugnts and capital stringency are considered.
The result on the interaction between deposit srste and largest owner appears to contradict
the expectation. However, when we run our full mddpecification 4) we find some evidence

that is consistent with the expectations in thatrttain effect of capital requirements indeed has
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a positive association with risk taking while batlanager-owners as well as outside
shareholders seem to be invited to allow the bar&ke on higher levels of risk when capital
requirements are stepped up. Our return volaslitglysis is consistent with these findings.

In conclusion, the result provides some weak ewddar the finding that managerial
owners feel better protected against wealth redaatihen their bank is subject to more stringent
capital requirements. Consistent with Laeven andrne=(2009), however, we find evidence for
this relation for outside shareholders. From theselts, we conclude that our evidence
provides some support for hypothesis 2. That isklmaanagers who own a larger part of their
bank are more willing to take risk when bank regatabecomes stricter. What is more
important, though, is that, as far as manager osvaex concerned, regulation affects their risk-
taking only to a limited extent. While risk-takifgr external shareholders starts to play an
important role only when regulation is likely toopect the bank against default, owner-managers
will be inclined to expose their bank less risk asnregardless of the level of default protection.

In conclusion, our results consistently point tas&-reducing effect of managerial ownership.

4.6 Analyses at the bank-year level

As the calculation of z-score requires a seriesaohings over time provide us with only
one observation per bank, we have performed odysewmat the bank-level so far. An
alternative approach is to conduct a bank-yearyargalWe use return volatility, measured as the
yearly standard deviation of monthly stock retuffisst, we test return volatility in the period
2000-2007. Year effects (not reported), bank cdsitand per capita income are added to the

model as controls. Standard errors are clusterdeeatountry leve}o

20 Clustering standard errors at the bank level do¢slter our results.
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Table 9 shows results. We find a negative reldbietveen managerial ownership and
return volatility for banks with managerial ownearsbf less than 5 percent (specification 1).
Note that this analysis encompasses nine out dfdek-year observations. For the other
observations (the top decile of managerial ownejske find no association with return
volatility (-0.82+0.87 is not different from zerdh specification 2, LARGESTOWNER enters
positively in the regression indicating that riglkdng varies positively with comparative power
of shareholders. Adding bank control variables @P per capita (specification 3), and the
ratio of fixed on total pay (specification 6) doest alter the main result. As before, we note that
managerial ownership in percentages is highly skiefieethe right), providing observations with
high OWNMAN values with a high weight in the regg®s. When investigating dollar values of
managerial ownership and their relation with retustatility (specification 6), we find a
significantly negative relation between bank riskl ananagerial ownership.

In specifications 7-9, we test how managerial owhigr, measureldeforethe financial
crisis, relates to return volatiliguring and aftetthe crisis. Interestingly, we find that banks with
more managerial ownership experience lower futetarn volatility. For completeness we show
robust results when excluding banks with OWNMANbgsercent or higher (specification 8) and

when testing dollar values of managerial ownergspecification 9).

5. Conclusion

We conduct an empirical analysis to gauge how memagwnership relates to risk-
taking by banks. We show that, while large shamrsl may motivate bank managers to take
more risk, higher managerial equity incentives hidneeopposite effect. Our evidence suggests

that shareholders attract a director that repredéeir interest of higher risk taking on the board
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Based on theory, we argue that managers holdinigyagay prefer to take less risk because they
are more likely to be exposed to systematic ribks they cannot diversify away. Our results are
consistent with this idea. We find that bank mamnsgath larger equity holdings take fewer

risks than outside shareholders. Our evidencesaiggests that (large) external shareholders
affect risk taking via directors representing theterests on the board.

We find some evidence to suggest that bank marsgeeholders are tempted to
increase the bank risk exposure when regulatiotept®the bank against default. This is a
salient finding in that previous work demonstrateswe also do, that outside owners tend to
expose their bank to more risk when a bank is stibpernore regulation. Owner-managers,
however, have marginally a lesser tendency thasideishareholder to increase their bank’s risk
when increased regulation protects the bank agdefatult. Controlling for regulation, owner-
managers also are less likely to expose their bankk than their colleagues holding no or
fewer bank shares.

We also find that banks with larger managerial gguoldings perform better during the
financial crisis than banks that have equity iniséréd their bank managers to a lesser extent.
To our knowledge, we are the first to explicitlgtéor the role of managerial equity incentives
in bank risk-taking. Excessive bank risk-taking tamt economic growth and increase financial
fragility, and our findings therefore also may reatib policymakers and bank board members.
Based on our results, we propose that equity ingestnay be used as a risk-reduction

instrument, provided that bank managers cannotsliyeheir risks.
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Table 1: Summary statistics

The sample consists of 307 listed banks in 37 emmtUnless indicated otherwise, variables areaamesl or measured over the period of 2000
through 2007, with the requirement of at leastahyears of consecutive data for earnings, totatasand equity available in Bankscope. Z-
score is measured as return on assets (ROA) ptusatital-asset ratio divided by the standard dieviaof ROA. Z-scordull data refers to the
z-score measured for banks for which earningstsismed equity data are available for every yeamf2000 through 2007. Z-scad2800-2010s

the z-score measured for the period of 2000 thr@@jt0.c(ROA) is the standard deviation of ROA. RETURN_V@Lstock return volatility
measured as the standard deviation of the bankfghiyostock returns from 2000 through 2007. RETURRISIS is stock returns during the
financial crisis measured as the compounded montttiyrns measured over 21 months between April0D72and December 31, 2008.
OWNMAN is the percentage or fraction of the bartid&l outstanding shares held by, data permitting,five best-paid managers in the bank.
OWNMAN_USD is managerial ownership expressed idiom$ of US dollars and measured as the logarithgstware price at the end of each
fiscal year multiplied by the amount of shares odvbg the managers, expressed in thousand US dollskRGESTOWNER is the fraction of
the bank’s shares held by the largest sharehdfedKSIZE is the log of total assets in million USDOOBIGTOFAIL is a dummy equal to 1
for banks that are one of the three biggest irr ttmiintry. BANKGROWTH is the annual increase in imé¢rest income. LLP is the amount of
loan loss provisions scaled by net interest incORBEDPAY is the ratio of fixed pay on total payexaged over all managers with data
available. Fixed pay only includes the managesedisalary; all other forms of remuneration suckamsual bonuses and long-term incentive
compensation are considered to be variable pay.

Panel A: Bank-specific variables

Variable IE;lgn(I?; Mean gg\j’ Min Max Q1 median Q3

z-score (raw) 307 51.11 53.80 1.02 444.78 17.07 36.95 65.46
Log z-score 307 3.48 1.03 0.02 6.10 2.84 3.61 4.18
Log z-scoréull data 137 3.39 1.04 0.02 5.36 2.80 3.61 4.07
Log z-score2000-2010 307 2.90 0.92 0.11 5.49 2.30 2.95 3.48
o(ROA) 307 0.009 0.025 0.000 0.335 0.002 0.003 0.006
RETURN_VOL 303 0.087 0.037 0.020 0.249 0.063 0.076 0.100
RETURN_CRISIS 298 0.587 0.309 0.032 1.613 0.350 0.542 0.769
OWNMAN (%) 307 0.0337 0.0961 0.0000 0.7952 0.0001 0.0029 @.017
OWNMAN_USD (min. $) 286 113.3 437.9 0.0 4501.9 0.2 9.7 48.6
OWNMAN_USD (log) 286 7.759 4.278 0.000 15.320 5.432 9.168 10.780
LARGESTOWNER (%) 302 0.1510 0.1931 0.0000 0.9700 0.0000 0.0862 Q.196
BANKSIZE (Log Assets) 304 16.40 2.17 10.72 21.44 14.88 16.15 17.89
TOOBIGTOFAIL 307 0.11 0.31 0.00 1.00 0.00 0.00 0.00
BANKGROWTH 306 0.1519 0.7464 -5.2646 10.4413 0.0462 0.1023 87G.1
LLP 260 0.178 0.443 -0.565 4.779 0.031 0.102 0.202
FIXEDPAY 238 0.511 0.281 0.000 1.000 0.303 0.518 0.719
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Table 1: Summary statistics (Cont.)

Panel B: Within-Bank Changes in Managerial Owngrshi

This panel presents summarized information on fis&riloition of within-bank, year-to-year changesnmanagerial ownership. The sample
consists of 307 listed banks in 37 countries. OWNM# the percentage or fraction of the bank’s tatatstanding shares held by, data
permitting, the five best-paid managers in the b&tkanges in OWNMAN are the difference in year-emhership divided by the previous
year's ownership. In the table, |%change| dendbsslate percentage changes. The numbers in thexdsemmumn are the corresponding
percentage of the observations. The table repeparate distributions for changes in managerialevsirip that occurred during the period of
2000 through 2007 (with the last changes occurbetyveen 2006 and 2007) and changes in managerigrehip that occurred during the
period of 2008 through 2010 (with the first chawgeurring between 2007 and 2008).

Range of yearly percentage Total sample 2000-2007 20082010
change in OWNMAN (All changes) (last change: 2006 - 2007{first change: 2007-2008)
|%change|<1% 1,464 89.1% 705 87.6% 758 90.6%
1%<|%change|<5% 141 8.6% 82 10.2% 59 7.0%
5%<|%change|<10% 16 1.0% 11 1.4% 5 0.6%
10%<|%change|<20% 8 0.5% 4 0.5% 4 0.5%
20%<|%change|<30% 9 0.5% 3 0.4% 6 0.7%
30%<|%change|<40% 2 0.1% 0 0.0% 2 0.2%
40%<|%change|<50% 0 0.0% 0 0.0% 0 0.0%
50%<|%change| 3 0.2% 0 0.0% 3 0.4%
total yearly change observations 1,642 100.0% 805 00.0R6 837 100.0%

Panel C: Cross-Sectional Variation in Managerialn@xship

This panel compares average ownership across nandge sample consists of 307 listed banks in@inties. OWNMAN is the percentage
or fraction of the bank’s total outstanding shame&l by, data permitting, the five best-paid mansige the bank. The sample is divided into
deciles based on each management’s average stowkshp over the period of 2000 through 2007, whieeefirst decile includes those banks
for which managers have the lowest stock holdings.

deciles of average managerial ownership

(2000-2007) decile median decile median over sample median
1 0.0000 0.0000
2 0.0000 0.0000
3 0.0001 0.0402
4 0.0004 0.1395
5 0.0020 0.6816
6 0.0041 1.4330
7 0.0090 3.1163
8 0.0180 6.2330
9 0.0426 14.7397
10 0.2224 76.9685
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Table 2: Correlations

This table contains correlation coefficients angh#icance levels (two-sided p-values) on the deeen explanatory, and control variables used enstudy. The upper triangle contains Pearson
correlations. The bottom triangle contains Spearraak correlations. Correlations are the bank leVieeé sample consists of 307 listed banks in 3hit@s. Variables are averaged or measured over
the period of 2000 through 2007, with the requinethd at least three years of consecutive datadonings, total assets, and equity. Z-score is unedsis ROA plus the capital-asset ratio divided by
the standard deviation of ROA. Z-scdudl data refers to the z-score measured for banks for wharhings, assets, and equity data are availabkvéyy year between 2000 and 2007. Z-s@O@0-
2010is the z-score measured for the period of 2008utliin 20105(ROA) is the standard deviation of ROA. RETURN_V@Lstock return volatility measured as the standindation of the bank’s
monthly stock returns from 2000 through 2007 andsefized at the top and bottom percentile. RETURRISIS is stock returns during the financial crisisasured as the compounded monthly
returns measured over 21 months between April @7 28nd December 31, 2008. OWNMAN is the percentadeaction of the bank’s total outstanding shdrel by, data permitting, the five best-
paid managers in the bank. OWNMAN_USD is managenaiership expressed in (million) US dollars ancasweed as the logarithm of (share price at theofrech fiscal year multiplied by the
amount of shares owned by the managers, expressbdusand USD). LARGESTOWNER is the fraction & thank's shares held by the largest shareholdeNKBAZE is the log of total assets in
million USD. TOOBIGTOFAIL is a dummy equal to 1 fbanks that are one of the three biggest in treintty. BANKGROWTH is the annual increase in néefast income. LLP is the amount of
loan loss provisions scaled by net interest incdA¢EDPAY is the ratio of fixed pay on total payeamged over all managers with data available. Fpadincludes only the managers’ fixed salary;
all other forms of remuneration, such as annualibes and long-term incentive compensation, arddenes! to be variable pay.

RETURN_ RETURN OWNMAN LARGEST BANK  TOOBIG  BANK FIXED
z-score o(ROA) "y T crigis” OWNMAN _USD OWNER SIZE  TOFAIL GROwTH P pay
z-score -0.488  -0.541 0.151 -0.068 0.182 -0.227 0.113 0.075 -0.070  -0.217 -0.055
0.000 0.000 0.009 0.236 0.002 0.000 0.049 0.188 1%0.2 0000  0.402
o(ROA) -0.864 0.407 -0.008 0.176 -0.019 0.154 -0.297 -0.096 0.1410.110  0.138
0.000 0.000 0.894 0.002 0.752 0.008 0.000 0.094 0.014 760.0 0.034
RETURN_VOL 0584  0.593 -0.011 0.136 -0.150 0.241 -0.231 -0.086 0.083  0.030.061
0.000  0.000 0.854 0.020 0.013 0.000 0.000 0.146 0161  0.622 6%.3
RETURN_CRISIS 0148  -0011  -0.094 0.087 0.029 0.150 -0.354 -0.194 -0.008  -0.029  0.083
0011  0.853 0.113 0.135 0.631 0.011 0.000 0.001 0.886  0.651  0.209
OWNMAN 0162  -0.001  -0.108 0.197 0.361 0.163 -0.175 -0.090 0035  -0.014 0.129
0.004  0.984 0.066 0.001 0.000 0.005 0.002 0.115 0541 0817  0.047
OWNMAN_USD 0122  -0.041  -0.142 0.037 0.807 -0.227 0.119 -0.025 -0.054  -0.038  -0.449
0.040  0.492 0.020 0.543 0.000 0.000 0.044 0.669 0.360  0.558  0.000
LARGESTOWNER  -0.096  0.172 0.151 0.181 0.044 -0.105 -0.189 -0.106 0190 0014  0.129
0.098  0.003 0.011 0.002 0.452 0.081 0.001 0.068 0.001  0.829  0.050
BANKSIZE 0066  -0.321  -0.193 -0.359 -0.295 0.153 225 0.505 0236 0021 -0.337
0.249  0.000 0.001 0.000 0.000 0.010 0.000 0.000 0.000  0.734  0.000
TOOBIGTOFAIL 0070  -0.205  -0.064 -0.219 -0.223 100 -0.147 0.452 -0.014  -0.039  -0.099
0.224  0.000 0.274 0.000 0.000 0.749 0.011 0.000 0.806 0534  0.129
BANKGROWTH -0.144  0.190 0.307 0.113 -0.013 -0.092 .050 -0.248 0.009 -0.149  0.135
0012  0.001 0.000 0.052 0.826 0.121 0.391 0.000  820.8 0.016  0.038
LLP -0.206  0.138 0.165 0.013 -0.175 -0.026 -0.064 .158 0.051 0.091 -0.103
0001  0.027 0.010 0.843 0.005 0.689 0.308 0.014 1004 0.143 0.152
FIXED PAY -0.001  -0.019 0.014 0.092 -0.172 -0.466 118 -0.312 -0.103 0.099  -0.065
0.984 0775 0.831 0.166 0.008 0.000 0.085 0.000 .11 0130  0.363
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Table 3: Risk-taking incentives and stock priceelev

This table shows how bank risk measures differssctavo categories of banks based on initial stoidepevels. Stock price level is measured at thek & 2000 and available for 230 banks from the
original sample of 307 banks. The sample is divitettvo groups based on the level of the shareepridJSD. Group 1 contains banks in the bottom tijeaGGroup 2 the other observations. The first
half of the table shows average and median stdck per share information in USD. Mean and mediferénces between each of the seven variablestanen in the second half of the table. One-
sided p-values indicate the significance levehef differences between Group 1 and Group 2. Vasaate averaged or measured over the period ofta@@@gh 2007. Z-score measured as ROA plus
capital-asset ratio divided by the standard dewiatf ROA.c(ROA) is the standard deviation of ROA. RETURN_V@Lstock return volatility measured as the standidation of the bank’s
monthly stock returns from 2000 through 2007. RENJRRISIS is stock returns during the financial isrimeasured as the compounded monthly returns megheuer 21 months between April 1,
2007, and December 31, 20@8LLP) is the standard deviation of loan loss primnis LLP is the amount of loan loss provisions eddby net interest income averaged over the pefi@d00 through
2007. BANKGROWTH is the annual increase in netregeincome.

Low initial stock Low initial stock . .
price 2000 (Q1) price 2000 (Q1) Other observations Other observations

Mean Median Mean Median
Price per share in USD 0.59 0.46 26.31 19.75
N Observations 51 51 179 179
Indicator Mean Median Mean Median P(t-stat) 1sided P(z-stai)ed
1 z-score 3.4564 3.4503 3.6596 3.7499 0.091* 0.085*
2 6(ROA) 0.0136 0.0042 0.0053 0.0021 0.000*** 0.001%**
3 RETURN VOL 0.1014 0.0903 0.0792 0.0706 0.000*** 0.000***
4 RETURN:CRISIS -0.4395 -0.4582 -0.3987 -0.3625 0.325 0.141
5 o(LLP) 0.2809 0.0906 0.0906 0.0357 0.017** 0.000%**
6 LLP 0.2209 0.1661 0.0985 0.0706 0.001*** 0.001***
7 BANKGROWTH 0.1757 0.1370 0.0940 0.0824 0.042** 0.000%**
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Table 4: Bank stability and managerial ownership

This table presents regression results of z-sconmanagerial ownership. The sample consists ofli8@t banks in 37 countries. Unless indicated milse, variables are averaged or measured over
the period of 2000 through 2007 with the requirenwérat least three years of consecutive datadanirgs, total assets, and equity available in Beoge. Dependent variable is z-score measured as
ROA plus the capital-asset ratio divided by thed#ad deviation of ROA. In specification 10, z-sfull datais the z-score measured for banks for which egsjiassets, and equity data are available
for every year from 2000 through 2007. In specifarall, z-scor®000-2010s the z-score measured for the period of 2008utin 2010. In specification 12, dependent varight€ROA) measured

as the standard deviation of ROA. OWNMAN is thecpatage or fraction of the bank’s total outstandingres held by, data permitting, the five bestipaénagers in the bank. DUMMY_OWNMAN

is a dummy variable equal to 1 if managerial ownigrgOWNMAN) exceeds 5% of the bank’s outstandihgres and O otherwise. In specifications 4 andWWN®IAN is the natural logarithm of
managerial ownership expressed in thousand USDaDadlue of managerial ownership is measured bifipiying the share price at the end of each figear in USD with the amount of shares
owned by, data permitting, the top five manageRGESTOWNER is the fraction of the bank’s sharekl ly the largest shareholder. BANKSIZE is the fafgtotal assets in million USD.
TOOBIGTOFAIL is a dummy equal to 1 for banks theg ane of the three biggest in their country. BANR@WTH is the annual increase in net interest incdoh® is the amount of loan loss
provisions scaled by net interest income. GDPCAPIFAhe log of gross domestic product per capixagpt for specifications 4 and 8, where it is thg bf gross domestic product per capita
orthogonolized on OWNMAN in dollars. FIXEDPAY isétratio of fixed pay on total pay averaged ovenahagers with data available. Fixed pay only idetuthe managers’ fixed salary; all other
forms of remuneration, such as annual bonusesaaydtérm incentive compensation, are considerdzbteariable pay. Specification 5 includes counixgd effects. All regressions are estimated by
means of ordinary least squares and include arceye(not reported). Standard errors are clustaréigde country level and reported in parentheses, and *** indicate significance at the 10%, 5%
and 1% levels, respectively.

small/large excl. manager?al largest excl. manager_ial
z-score manager!al OWNMAN .ownershlp shareholder bank controls OWNMAN .ownershlp
VARIABLES ownership > 5% in ths USD > 5% in ths USD
SPECIFICATION (1) (2) 3 4 5) (6) ()] (8)
OWNMAN -0.7276 18.4076**  18.6944**  0.0443** 16.815*** 16.7470%** 16.0344*** 0.0353*
(0.7246) (4.7851) (4.7760) (0.0153) (5.0964) (5833 (5.1161) (0.0195)
DUMMY_OWNMAN -0.2785 -0.3720* -0.3875
(0.2101) (0.2148) (0.2377)
OWNMAN*DUMMY_OWNMAN -18.3270*** -16.0541**  -16.0112***
(4.7377) (5.0878) (5.1299)
LARGESTOWNER -1.1599*** -0.8438** -0.8581* -0.7942*
(0.2978) (0.3345) (0.3444) (0.4480)
BANKGROWTH -0.4116** -0.3373* -0.2953
(0.1909) (0.1600) (0.2102)
BANKSIZE -0.0083 -0.0208 -0.0131
(0.0471) (0.0491) (0.0570)
TOOBIGTOFAIL 0.2941 0.2840 0.2565
(0.1987) (0.2104) (0.2113)
LLP -0.7305*** -0.7724**  -0.7316***
(0.1473) (0.1423) (0.1722)
GDPCAPITA 0.1269 0.1315 0.1858
(0.0851) (0.0861) (0.1185)
FIXEDPAY
Observations 307 307 270 286 302 253 224 241
R-squared 0.0046 0.0522 0.0443 0.0330 0.1037 0.2033  0.2087 0.1641
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Table 4: Bank stability and managerial ownershgn{g

This table presents regression results of z-sconmanagerial ownership. The sample consists ofli8@t banks in 37 countries. Unless indicated milse, variables are averaged or measured over
the period of 2000 through 2007 with the requirenwérat least three years of consecutive datadanirgs, total assets, and equity available in Baeoge. Dependent variable is z-score measured as
ROA plus the capital-asset ratio divided by thed#ad deviation of ROA. In specification 10, z-sfull datais the z-score measured for banks for which egsjiassets, and equity data are available
for every year from 2000 through 2007. In specifarall, z-scor000-2010s the z-score measured for the period of 2008utin 2010. In specification 12, dependent varight€ROA) measured

as the standard deviation of ROA. OWNMAN is thecpatage or fraction of the bank’s total outstandihgres held by, data permitting, the five besttpaanagers in the bank. DUMMY_OWNMAN

is a dummy variable equal to 1 if managerial ownigrgOWNMAN) exceeds 5% of the bank’s outstandihgres and O otherwise. In specifications 4 andW@WN®IAN is the natural logarithm of
managerial ownership expressed in thousand USDaDadlue of managerial ownership is measured bifipiying the share price at the end of each figear in USD with the amount of shares
owned by, data permitting, the top five manageSRGESTOWNER is the fraction of the bank’s sharekl iy the largest shareholder. BANKSIZE is the tofgtotal assets in million USD.
TOOBIGTOFAIL is a dummy equal to 1 for banks theg ane of the three biggest in their country. BANR@WTH is the annual increase in net interest incdoh® is the amount of loan loss
provisions scaled by net interest income. GDPCAPIFAhe log of gross domestic product per capixagpt for specifications 4 and 8, where it is thg bf gross domestic product per capita
orthogonolized on OWNMAN in dollars. FIXEDPAY isdtlratio of fixed pay on total pay averaged ovenahagers with data available. Fixed pay only idetuthe managers’ fixed salary; all other
forms of remuneration, such as annual bonusesaaydtérm incentive compensation, are considerdzbteariable pay. Specification 5 includes counixgd effects. All regressions are estimated by
means of ordinary least squares and include arceye(not reported). Standard errors are clustaréigde country level and reported in parentheses, and *** indicate significance at the 10%, 5%
and 1% levels, respectively.

country fixed z-score z-score 2000- Dep. Var.: fixed pay on
effects full data 2010 o(ROA) total pay
VARIABLES
SPECIFICATION (9) (10) (11) (12) (13)
OWNMAN 12.4033*** 24.7957** 11.2821*** -0.1726** 173113+
(3.7710) (9.3473) (3.44009) (0.0820) (5.6949)
DUMMY_OWNMAN -0.1709 0.2296 -0.3337 0.0120 -0.2325
(0.2431) (0.3676) (0.2766) (0.0095) (0.2672)
OWNMAN*DUMMY_OWNMAN -12.0015*** -25.1236** -10.4699** 0.1682* -17.0066***
(4.0662) (9.2022) (3.5555) (0.0772) (5.7988)
LARGESTOWNER -0.6819** -2.1422%** -0.3414 0.0108* 0-7553*
(0.3266) (0.6635) (0.2765) (0.0057) (0.3908)
BANKGROWTH -0.3516* -0.2604 -0.2358 0.0177* -0.387
(0.1767) (0.3661) (0.1606) (0.0078) (0.2425)
BANKSIZE -0.0249 0.0101 -0.0002 -0.0020** 0.0221
(0.0554) (0.0536) (0.0300) (0.0009) (0.0597)
TOOBIGTOFAIL 0.3151 -0.1531 0.2285* 0.0013 0.3224
(0.1983) (0.2152) (0.1219) (0.0018) (0.2396)
LLP -0.5956*** -0.5289 -0.3585** 0.0122 -0.7192%**
(0.1360) (0.3486) (0.1766) (0.0073) (0.1835)
GDPCAPITA 0.02510 -0.0511 0.0005 0.1711
(0.1625) (0.0680) (0.0015) (0.1046)
FIXEDPAY 0.2104
(0.3463)
Observations 253 108 253 253 190
R-squared 0.1123 0.2450 0.0542 0.2794 0.1820
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Table 5: Return volatility and managerial ownership

This table presents regression results of retutatility on managerial ownership. The sample cdssaf 307 listed banks in 37 countries. Unlessdatdid otherwise, variables are averaged or
measured over the period of 2000 through 2007 thighrequirement of at least three years of consecdata for earnings, total assets, and equitifabla in Bankscope. Dependent variable is stock
return volatility measured as the standard dewiatibthe bank’s monthly stock returns from 200®tlgh 2007 and winsorized at the top and bottomemeite. In specification 10, return volatility is
measured for the period of 2000 through 2010. OWNMA the percentage or fraction of the bank’s tataistanding shares held by, data permitting, the lbest-paid managers in the bank.
DUMMY_LARGEOWN is a dummy variable equal to 1 if negerial ownership (OWNMAN) exceeds 5% of the barddtstanding shares and 0 otherwise. In spedditad and 8, OWNMAN is the
natural logarithm of managerial ownership expressatiousand USD. Dollar value of managerial owhigrss measured by multiplying the share pricehaténd of each fiscal year in USD with the
amount of shares owned by, data permitting, thefit@managers. LARGESTOWNER is the fraction of tenk’s shares held by the largest shareholder. BRKE is the log of total assets in
million USD. TOOBIGTOFAIL is a dummy equal to 1 fbanks that are one of the three biggest in treintty. BANKGROWTH is the annual increase in néeiast income. LLP is the amount of
loan loss provisions scaled by net interest incdBigPCAPITA is the log of gross domestic product gagpita, except for specifications 4 and 8, where the log of gross domestic product per capita
orthogonolized on OWNMAN in dollars. FIXEDPAY isédtlratio of fixed pay on total pay averaged ovenahagers with data available. Fixed pay only idetuthe managers’ fixed salary; all other
forms of remuneration, such as annual bonusesaaydtérm incentive compensation, are considerdzbteariable pay. Specification 9 includes counixgd effects. All regressions are estimated by
means of ordinary least squares and include arcepe(not reported). Standard errors are clustaréide country level and reported in parentheseés, and *** indicate significance at the 10%, 5%
and 1% levels, respectively.

return small/large excl. manage_ria_ll largest excl. manage_ria}l
volatility manager!al OWNMAN  ownership in shareholder bank controls OWNMAN >  ownership in
VARIABLES ownership > 5% ths USD 5% ths USD
SPECIFICATION (1) 2 3 (4) 5) (6) (7) (8)
OWNMAN 0.0370 -0.5351** -0.5437** -0.0022*** -0.428+ -0.4613** -0.4465* -0.0018***
(0.0273) (0.2019) (0.2010) (0.0007) (0.1969) (0802 (0.2046) (0.0006)
DUMMY_OWNMAN 0.0085 0.0086 -0.0017
(0.0096) (0.0092) (0.0102)
OWNMAN*DUMMY_OWNMAN 0.5484* 0.4165** 0.4598**
(0.2043) (0.2001) (0.2052)
LARGESTOWNER 0.0585*** 0.0410* 0.0441* 0.0378*
(0.0172) (0.0169) (0.0176) (0.0192)
BANKGROWTH 0.0143** 0.0202*** 0.0142*
(0.0067) (0.0074) (0.0080)
BANKSIZE -0.0031** -0.0030* -0.0025
(0.0015) (0.0015) (0.0015)
TOOBIGTOFAIL -0.0027 -0.0023 -0.0030
(0.0048) (0.0050) (0.0048)
LLP 0.0030 0.0052 -0.0003
(0.0077) (0.0079) (0.0108)
GDPCAPITA -0.0099*** -0.0097** -0.0113***
(0.0025) (0.0024) (0.0031)
FIXEDPAY
Observations 303 303 268 284 298 250 225 239
R-squared 0.009 0.0412 0.0289 0.0591 0.1255 0.3348  0.3668 0.3325
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Table 5: Return volatility and managerial ownersfapnt.)

This table presents regression results of retutatility on managerial ownership. The sample cdssaf 307 listed banks in 37 countries. Unlessdatdid otherwise, variables are averaged or
measured over the period of 2000 through 2007 thighrequirement of at least three years of consecdata for earnings, total assets, and equitifabla in Bankscope. Dependent variable is stock
return volatility measured as the standard dewiatibthe bank’s monthly stock returns from 200®tlgh 2007 and winsorized at the top and bottomemeite. In specification 10, return volatility is
measured for the period of 2000 through 2010. OWNMA the percentage or fraction of the bank’s tataistanding shares held by, data permitting, the lbest-paid managers in the bank.
DUMMY_OWNMAN is a dummy variable equal to 1 if magexial ownership (OWNMAN) exceeds 5% of the barddsstanding shares and O otherwise. In specificatiband 8, OWNMAN is the
natural logarithm of managerial ownership expressatiousand USD. Dollar value of managerial owhigrss measured by multiplying the share pricehaténd of each fiscal year in USD with the
amount of shares owned by, data permitting, thefit@managers. LARGESTOWNER is the fraction of tienk’s shares held by the largest shareholder. BRKE is the log of total assets in
million USD. TOOBIGTOFAIL is a dummy equal to 1 fbanks that are one of the three biggest in trmintty. BANKGROWTH is the annual increase in néefast income. LLP is the amount of
loan loss provisions scaled by net interest incdBigPCAPITA is the log of gross domestic product gagpita, except for specifications 4 and 8, where the log of gross domestic product per capita
orthogonolized on OWNMAN in dollars. FIXEDPAY isédtlratio of fixed pay on total pay averaged ovenahagers with data available. Fixed pay only idetuthe managers’ fixed salary; all other
forms of remuneration, such as annual bonusesaaydtérm incentive compensation, are considerdzbteariable pay. Specification 9 includes counixgd effects. All regressions are estimated by
means of ordinary least squares and include arcepe(not reported). Standard errors are clustaréide country level and reported in parentheseés, and *** indicate significance at the 10%, 5%
and 1% levels, respectively.

country fixed return volatility fixed pay on
VARIABLES effects 2000-2010 total pay
SPECIFICATION (9) (10) (11)
OWNMAN -0.3016** -0.3938* -0.5346*
(0.1299) (0.1977) (0.2462)
DUMMY_OWNMAN -0.0106 -0.0065 -0.0148
(0.0092) (0.0115) (0.0117)
OWNMAN*DUMMY_OWNMAN 0.3199* 0.3878* 0.5711*
(0.1340) (0.2027) (0.2506)
LARGESTOWNER 0.0266** 0.0101 0.0117
(0.0126) (0.0144) (0.0161)
BANKGROWTH 0.0097 0.0086 0.0218***
(0.0068) (0.0088) (0.0059)
BANKSIZE -0.0035* -0.0011 -0.0046**
(0.0020) (0.0014) (0.0017)
TOOBIGTOFAIL -0.0002 0.0019 -0.0026
(0.0046) (0.0061) (0.0045)
LLP -0.0024 0.0025 0.0114*
(0.0086) (0.0089) (0.0062)
GDPCAPITA -0.0045* -0.0105***
(0.0024) (0.0028)
FIXEDPAY -0.0237***
(0.0065)
Observations 250 251 189
R-squared 0.1162 0.0646 0.3323
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Table 6: Bank ownership characteristics

This table presents regression results of z-senogl¢ls 1-4) and return volatility (model 5-8) onmagerial ownership and ownership structure. In PAnthe presence of a large owner in the board of
directors is investigated. In Panel B, the preserfictate ownership is investigated. OWNMAN is gegcentage or fraction of the bank’s total outstamghares held by, data permitting, the five best-
paid managers in the bank. DUMMY_OWNMAN is a dumwayiable equal to 1 if managerial ownership (OWNM#AdXceeds 5% of the bank’s outstanding shares anbedwise. In specifications
2, 4, 6 and 8, OWNMAN is the natural logarithm ohmagerial ownership expressed in thousand USDabwedllue of managerial ownership is measured byiptyihg the share price at the end of
each fiscal year in USD with the amount of sharesenl by, data permitting, the top five managersTERNAL_OWNER_IN_BOARD captures the presence of a-apecutive, large owner (at least
5% of shares outstanding) in the board of directorspecifications 1, 2, 5 and 6 of Panel A, EXT#R._OWNER_IN_BOARD is a dummy variable equal tif there is a large owner seating in the
board of directors of the bank any time during pleeod 2005-2007, and 0 otherwise. In specificei8, 4, 7 and 8 of Panel A, EXTERNAL_OWNER_IN_BOARquals the percentage of equity
that the largest non-executive owner seated irbtia@d owns, measured in 2005. Ownership stakesvtgd6 are considered as zero. STATE_OWNER captheeprtesence of the state, country or
government as a shareholder of the bank (at |8@asbfsshares outstanding). In specifications 1, an8 6 of Panel B, STATE_OWNER is a dummy variagjeal to 1 if the state (or a state-related
party) is a shareholder of the bank at any pometduring the period 2005-2007, and 0 otherwisespkcifications 3, 4, 7 and 8 of Panel B, STATE_NBR equals the percentage of equity that the
state or government owns in the bank, averaged 2085-2007. Ownership stakes below 5% are consldasezero. Control variables in both panels (npbmed) are BANKGROWTH and
GDPCAPITA, as in Table 4 (p.270) in Laeven and bhevf2009). All regressions are estimated by meéosdinary least squares and include an intercept eported). Standard errors are clustered
at the country level and reported in parenthese®, and *** indicate significance at the 10%, 5%nd 1% levels, respectively.

Panel A: External (large) owner present in the board of directors of the bank

Variables

dep. var.z-score

dep. var.Return Volatility

Presence of

Stake of the

Presence of

Stake of the

managerial managerial managerial managerial
an external - external - an external . external .
(large) owner ownership in (large) owner ownership in (large) owner ownership in (large) owner ownership in
: ths USD . ths USD . ths USD . ths USD
in board in board in board in board
Specification (1) (2) (3) 4 (5) (6) (7) (8)
OWNMAN 15.8530*** 0.0317* 10.0967** 0.0166 -0.5931* -0.0018** -0.3826 -0.0014*
(4.9416) (0.0179) (4.1152) (0.0219) (0.2292) (o&)00 (0.2368) (0.0008)
DUMMY_OWNMAN -0.3414* -0.3480* 0.0057 0.0060
(0.1633) (0.1847) (0.0095) (0.0104)
OWNMAN*DUMMY_OWNMAN -15.3978*** -9.5818** 0.5999* 0.3824
(4.9226) (4.0427) (0.2317) (0.2381)
EXTERNAL_OWNER_IN_BOARD -0.4840** -0.4843** -1.040* -1.3434* 0.0156* 0.0112* 0.0481** 0.0508**
(0.1690) (0.1829) (0.4542) (0.5818) (0.0067) (03)06 (0.0198) (0.0238)
Control Variables incl. incl. incl. incl. incl. incl. incl. ial.
Observations 258 241 238 222 255 240 235 221
R-squared 0.1185 0.1349 0.0821 0.1010 0.1550 0.2970 0.1280 0.2898
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Table 6: Bank ownership characteristics (Cont.)

This table presents regression results of z-senogl¢ls 1-4) and return volatility (model 5-8) onmagerial ownership and ownership structure. In PAnthe presence of a large owner in the board of
directors is investigated. In Panel B, the presefictate ownership is investigated. OWNMAN is gfegcentage or fraction of the bank’s total outstamghares held by, data permitting, the five best-
paid managers in the bank. DUMMY_OWNMAN is a dumwayiable equal to 1 if managerial ownership (OWNM#AdXceeds 5% of the bank’s outstanding shares anbedwise. In specifications
2, 4, 6 and 8, OWNMAN is the natural logarithm ohmagerial ownership expressed in thousand USDabwedllue of managerial ownership is measured byiptyihg the share price at the end of
each fiscal year in USD with the amount of sharesesl by, data permitting, the top five managersTERNAL_OWNER_IN_BOARD captures the presence oba-axecutive, large owner (at least
5% of shares outstanding) in the board of directorspecifications 1, 2, 5 and 6 of Panel A, EXT#R._OWNER_IN_BOARD is a dummy variable equal tif there is a large owner seating in the
board of directors of the bank any time during pleeod 2005-2007, and 0 otherwise. In specificei8, 4, 7 and 8 of Panel A, EXTERNAL_OWNER_IN_BCOARquals the percentage of equity
that the largest non-executive owner seated ifbtlzed owns, measured in 2005. Ownership stakesvii6 are considered as zero. STATE_OWNER captheepresence of the state, country or
government as a shareholder of the bank (at |8@asbfsshares outstanding). In specifications 1, an8 6 of Panel B, STATE_OWNER is a dummy variagjeal to 1 if the state (or a state-related
party) is a shareholder of the bank at any pometduring the period 2005-2007, and 0 otherwisespkcifications 3, 4, 7 and 8 of Panel B, STATE_NBR equals the percentage of equity that the
state or government owns in the bank, averaged 2085-2007. Ownership stakes below 5% are consldasezero. Control variables in both panels (npbmed) are BANKGROWTH and
GDPCAPITA, as in Table 4 (p.270) in Laeven and bhevf2009). All regressions are estimated by meéosdinary least squares and include an intercept eported). Standard errors are clustered
at the country level and reported in parenthese®, and *** indicate significance at the 10%, 5%nd 1% levels, respectively.

Panel B: State owner ship in the bank

Variables dep. var.z-score dep. var.Return Volatility
presence of a manage_rla}l stake of state manage_rla}l presence of a manage_rla}l stake of state manage_rla}l
State owner ownership in ownership ownership in State owner ownership in ownership ownership in
ths USD ths USD ths USD ths USD
Specification (1) (2) (3) 4 (5) (6) (7) (8)
OWNMAN 18.7864*** 0.0311* 19.4906*** 0.0346** -0.615%* -0.0018*** -0.6798** -0.0017**
(4.9876) (0.0150) (5.2039) (0.0155) (0.2038) (08)00 (0.2065) (0.0006)
DUMMY_OWNMAN -0.1226 -0.1058 -0.0027 -0.0017
(0.1522) (0.1565) (0.0091) (0.0086)
OWNMAN*DUMMY_OWNMAN -19.0200*** -19.7135*** 0.6986** 0.7041*+*
(4.9088) (5.0950) (0.2054) (0.2069)
STATE_OWNER -0.8072** -0.5694* -1.3968** -0.9227 0261 ** 0.0084 0.0595**+* 0.0269
(0.3125) (0.3234) (0.5374) (0.6356) (0.0081) (03)08 (0.0170) (0.0191)
Control Variables incl. incl. incl. incl. incl. incl. incl. ial.
Observations 303 284 301 283 299 282 297 281
R-squared 0.1166 0.1085 0.1024 0.1029 0.1647 0.2680 0.1714 0.2721
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Table 7: Stock returns during the crisis and manalgewnership

This table presents regression results of stockmetduring the financial crisis on managerial owhip. The sample consists of 307 listed banksied@untries. Regression variables are measured or
averaged over the period of 2000 through 2007. Begra variable is stock returns during the finaneiesis measured as the compounded monthly retueesured over 21 months between April 1,
2007, and December 31, 2008. In specification 8jscreturns are measured by calculating the p&agenchange in stock price between April 1, 200id, Becember 30, 2008. OWNMAN is the
percentage or fraction of the bank’s total outsiamahares held by, data permitting, the five lpesti managers in the bank. DUMMY_OWNMAN is a dumwmayiable equal to 1 if managerial
ownership (OWNMAN) exceeds 5% of the bank’s outdiag shares and O otherwise. In specificationsd® BnrOWNMAN is the natural logarithm of manageainership expressed in thousand
USD. Dollar value of managerial ownership is meadury multiplying the share price at the end ohdisral year in USD with the amount of shares alvhg, data permitting, the top five managers.
LARGESTOWNER is the fraction of the bank’s sharekllby the largest shareholder. BANKSIZE is the dbgotal assets in million USD. TOOBIGTOFAIL isdcammy equal to 1 for banks that are
one of the three biggest in their country. BANKGROMVis the annual increase in net interest inconi@PGAPITA is the log of gross domestic product papita. All regressions are estimated by
means of ordinary least squares and include arcepe(not reported). Standard errors are clustaréide country level and reported in parentheseés, and *** indicate significance at the 10%, 5%

and 1% levels, respectively.

managerial
compound o )
. ownership in dep. var.: %
monthly small/ Iarge largest excl. manage_na_ll ths USD & change in stock
VARIABLES returns managerial bank controls OWNMAN ownership in : ;
during ownership shareholder > 5% ths USD excl. prlce.d.unng
crisis OWNMAN crisis
>5%
SPECIFICATION 1) 2 (3) 4 5) (6) ()] (8)
OWNMAN 0.2606 4.3026*** 4.6894** 2.8529* 2.9931* 0.0072 0.0090* 3.1280**
(0.2577) (1.4057) (1.2615) (1.3829) (1.4148) (0%)05 (0.0047) (1.2453)
DUMMY_OWNMAN 0.1671* 0.1442 0.0686 0.0775
(0.0976) (0.1094) (0.1012) (0.1028)
OWNMAN*DUMMY_OWNMAN -4.4228%** -4.8397** -2.9513* -3.2405**
(1.4764) (1.3303) (1.4310) (1.2995)
LARGESTOWNER 0.2010 0.0874 0.0819 0.1202 0.1499 0.0856
(0.1328) (0.1213) (0.1247) (0.1139) (0.1093) (0214
BANKSIZE -0.0400** -0.0456*** -0.0473%* -0.0559*** -0.0391*
(0.0160) (0.0154) (0.0152) (0.0142) (0.0148)
TOOBIGTOFAIL -0.0311 -0.0009 -0.0325 0.0018 -0.0301
(0.0424) (0.0407) (0.0396) (0.0402) (0.0414)
BANKGROWTH -0.0224 -0.0182 0.0361 0.0525* -0.0289
(0.0452) (0.0362) (0.0500) (0.0261) (0.0446)
GDPCAPITA -0.0149 -0.0220 -0.0105 -0.0190 -0.0156
(0.0338) (0.0352) (0.0326) (0.0335) (0.0332)
Observations 298 298 293 289 257 273 245 290
R-squared 0.0065 0.0353 0.0470 0.1307 0.1627 0.1460 0.1912 0.1301
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Table 8: Interactions between managerial ownerahgbank regulation

This table presents regression results of z-samec(fications 1-4) and return volatility (specéiion 5) on managerial ownership, ownership stnectand bank regulation. OWNMAN is the natural
logarithm of managerial ownership expressed inghod USD. LARGESTOWNER is the fraction of the barghares held by the largest shareholder. Cordarables (not reported) are the same as
in previous models. DI is a dummy variable equaél for countries with explicit deposit insurancARIREQ is the minimal capital assets ratio requirdn@APSTR is an index of capital regulation.
CAPRESTR is an index of activity restrictions. Tédeur variables stem from Barth et al. (2006). ®iyressions are estimated by means of ordinast kguares and include an intercept (not
reported). Standard errors are clustered at thetgolevel and reported in parentheses. *, **, &ffdndicate significance at the 10%, 5%, and 1%#dks, respectively.

VARIABLES no interactions .OWNMAN LAR.GESTQWNER full model dep. var.:
interactions interactions Return Volatility
SPECIFICATION 1) (2 (3 4 (©)
OWNMAN 0.0305 0.2448* 0.0325 0.3844* -0.0176**
(0.0219) (0.1281) (0.0222) (0.2131) (0.0084)
LARGESTOWNER -1.0708*** -1.1052%** 3.5454* 6.5370%** -0.4461*
(0.3586) (0.3752) (1.4897) (2.3636) (0.1914)
Deposit_insurance (DI) -0.4903 0.2097 -0.6861 0.4034 0.0085
(0.5042) (0.6961) (0.4788) (0.9715) (0.0348)
Capital_requirements (CAPREQ) -0.0656 0.1177 0.0477 0.3873** -0.0167**
(0.1468) (0.1101) (0.1504) (0.1822) (0.0077)
Capital_stringency (CAPSTR) 0.0591 -0.0128 0.1844 0.0916 -0.0078
(0.1483) (0.2132) (0.1645) (0.2998) (0.0112)
Capital_restrictions (CAPRESTR) -0.0154 -0.0520 -0.0285 -0.0548 0.0024
(0.0400) (0.0791) (0.0487) (0.1008) (0.0028)
OWNMAN*DI -0.1059** -0.1177 0.0020
(0.0489) (0.0719) (0.0029)
OWNMAN*CAPREQ -0.0253** -0.0373* 0.0017*
(0.0121) (0.0213) (0.0008)
OWNMAN*CAPSTR 0.0097 0.0053 0.0000
(0.0162) (0.0229) (0.0010)
OWNMAN*CAPRESTR 0.0051 0.0040 -0.0001
(0.0073) (0.0083) (0.0002)
LARGESTOWNER*DI 1.3192** -0.0238 0.0951
(0.6286) (1.0788) (0.0676)
LARGESTOWNER*CAPREQ -0.4709*+* -0.7670** 0.0399**
(0.1362) (0.2169) (0.0165)
LARGESTOWNER*CAPSTR -0.7676%** -0.6107 -0.0100
(0.2785) (0.3790) (0.0234)
LARGESTOWNER*CAPRESTR 0.0721 0.0918 0.0108
(0.1604) (0.1726) (0.0070)
Control Variables incl. incl. incl. incl. incl.
Observations 264 264 264 264 262
R-squared 0.1281 0.1537 0.1456 0.1751 0.3964
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Table 9: Bank-year regressions (panel)

This table presents panel regression results ofirelatility on managerial ownership. The sangadasists of 1,988 bank-year observations in 37 @ Specifications 1-7 are based on 1,104 bank-
year observations from the period of 2000 througB72 Specifications 8-10 are based on 884 bank-gleservations from the period of 2008 through 2@&pendent variable is return volatility
measured as the yearly standard deviation of mpstbtk returns, winsorized at the top and bottemcentile. OWNMAN is the percentage or fractiorthe# bank’s total outstanding shares held by,
data permitting, the five best-paid managers inbiduek, measured per year. DUMMY_LARGEOWN is a dumvasiable equal to 1 if managerial ownership (OWNN)Aexceeds 5% of the bank’s
outstanding shares and 0 otherwise. In specificatédband 10, OWNMAN is the natural logarithm of mgerial ownership expressed in thousand USD, medger year. Dollar value of managerial
ownership is measured by multiplying the shareepdtthe end of each fiscal year in USD with theamt of shares owned by, data permitting, the tep fhanagers. LARGESTOWNER is the
fraction of the bank’s shares held by the larghateholder, measured per year. BANKSIZE is theoloptal assets in million USD. TOOBIGTOFAIL is ammy equal to 1 for banks that are one of
the three biggest in their country. BANKGROWTH e tannual increase in net interest income. LLRdsamount of loan loss provisions scaled by netd@st income. GDPCAPITA is the log of gross
domestic product per capita. FIXEDPAY is the ratfdixed pay on total pay averaged over all managéth data available, measured by year. Fixedqudy includes the managers’ fixed salary; all
other forms of remuneration such as annual borarsg$ong-term incentive compensation are considerée variable pay. All regressions are estimbtetheans of ordinary least squares and include
year effects and an intercept (both not report8tndard errors are clustered at the country lendl reported in parentheses. *, ** and *** indicalgnificance at the 10%, 5% and 1% levels,
respectively.

Dependent variable: return volatility in period (802007)

excl. OWNMAN > managerial ownership in fixed pay on total

VARIABLES return volatility largest shareholder bacontrols

5% ths USD pay
SPECIFICATION (1) (2) (3) (4) (5) (6)
OWNMAN -0.6881*** -0.7321%** -0.4191* -0.4035** -00012** -0.3773*
(0.1400) (0.1315) (0.1874) (0.1831) (0.0005) (0M16
DUMMY_OWNMAN -0.0109 -0.0038 0.0014 -0.0017
(0.0073) (0.0102) (0.0067) (0.0078)
OWNMAN*DUMMY_OWNMAN 0.7398*** 0.7565%*+* 0.4298** 0.3922*
(0.1264) (0.1284) (0.1888) (0.2286)
LARGESTOWNER 0.0536*** 0.0363** 0.0408** 0.0327** 0.0576***
(0.0186) (0.0148) (0.0150) (0.0143) (0.0129)
BANKGROWTH 0.0157 0.0012 0.0201* 0.0138
(0.0104) (0.0074) (0.0111) (0.0082)
BANKSIZE -0.0013 -0.0008 -0.0004 -0.0017
(0.0008) (0.0009) (0.0010) (0.0013)
TOOBIGTOFAIL 0.0077 0.0061 0.0058 0.0065
(0.0055) (0.0059) (0.0045) (0.0050)
LLP -0.0000 0.0027 -0.0009 0.0012
(0.0105) (0.0100) (0.0106) (0.0143)
GDPCAPITA -0.0122%*** -0.0121%** -0.0117*** -0.0121***
(0.0027) (0.0026) (0.0023) (0.0026)
FIXEDPAY 0.0096
(0.0090)
Observations 1,182 941 645 582 629 479
R-squared 0.1158 0.1681 0.4001 0.4035 0.4037 0.5098
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Table 9: Bank-year regressions (panel) (Cont.)

This table presents panel regression results ofirelatility on managerial ownership. The sangadasists of 1,988 bank-year observations in 37 @ Specifications 1-7 are based on 1,104 bank-
year observations from the period of 2000 througB72 Specifications 8-10 are based on 884 bank-gleservations from the period of 2008 through 2@&pendent variable is return volatility
measured as the yearly standard deviation of mpstbtk returns, winsorized at the top and bottemcentile. OWNMAN is the percentage or fractiorthe bank’s total outstanding shares held by,
data permitting, the five best-paid managers inbiduek, measured per year. DUMMY_LARGEOWN is a dumvasiable equal to 1 if managerial ownership (OWNN)Aexceeds 5% of the bank’s
outstanding shares and 0 otherwise. In specificatédband 10, OWNMAN is the natural logarithm of mgerial ownership expressed in thousand USD, medger year. Dollar value of managerial
ownership is measured by multiplying the shareepdtthe end of each fiscal year in USD with theamt of shares owned by, data permitting, the tep fhanagers. LARGESTOWNER is the
fraction of the bank’s shares held by the larghateholder, measured per year. BANKSIZE is theoloptal assets in million USD. TOOBIGTOFAIL is amimy equal to 1 for banks that are one of
the three biggest in their country. BANKGROWTH hetannual increase in net interest income. LLRdsamount of loan loss provisions scaled by netd@st income. GDPCAPITA is the log of gross
domestic product per capita. FIXEDPAY is the ratfdixed pay on total pay averaged over all managéth data available, measured by year. Fixedqudy includes the managers’ fixed salary; all
other forms of remuneration such as annual borarsg$ong-term incentive compensation are considerée variable pay. All regressions are estimbtetheans of ordinary least squares and include
year effects and an intercept (both not report8tndard errors are clustered at the country lendl reported in parentheses. *, ** and *** indicalgnificance at the 10%, 5% and 1% levels,
respectively.

Dependent variable: return volatility in post-csipieriod (2008-2010)

return volatility - bank managerial ownership in

VARIABLES controls excl. OWNMAN > 5% ths USD
SPECIFICATION (7) (8) (9)
OWNMAN -0.6879*** -0.6415* -0.0020**
(0.1970) (0.3145) (0.0010)
DUMMY_OWNMAN 0.0009
(0.0098)
OWNMAN*DUMMY_OWNMAN 0.7095%*+*
(0.2010)
LARGESTOWNER 0.0270%*** 0.0305 0.0229
(0.0099) (0.0216) (0.0196)
BANKGROWTH -0.0083 -0.0114 -0.0054
(0.0056) (0.0105) (0.0106)
BANKSIZE 0.0064*** 0.0070%*** 0.0079%**
(0.0011) (0.0020) (0.0017)
TOOBIGTOFAIL 0.0202*** 0.0187 0.0158
(0.0069) (0.0123) (0.0102)
LLP 0.0171 0.0164 0.0124
(0.0106) (0.0104) (0.0084)
GDPCAPITA -0.0123*** -0.0129*** -0.0116***
(0.0018) (0.0042) (0.0034)
FIXEDPAY
Observations 826 747 790
R-squared 0.2511 0.2706 0.2538
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Appendix 1: Bank risk, ownership and regulation by country

Z-score is measured as ROA plus the capital-aaetdivided by the standard deviation of ROA, nueed over the period of 2000 through 2007. RETURNL\s stock return volatility measured as
the standard deviation of the bank’s monthly sti@tlrns from 2000 through 2007. RETURN_CRISIS éelstreturns during the financial crisis measurethaxcompounded monthly returns measured
over 21 months between April 1, 2007, and DecerBhe2008. OWNMAN is the percentage or fractionta bank’s total outstanding shares held by, dataigieng, the five best-paid managers in
the bank, averaged per country. OWNMAN_USD is thtural logarithm of managerial ownership expreseetiousand USD. Dollar value of managerial ownigréh measured by multiplying the
share price at the end of each fiscal year in USD the amount of shares owned by, data permittimg top five managers. LARGESTOWNER is the frattid the bank’s shares held by the largest
shareholder. BANKSIZE is the log of total assetsnifion USD. GDP_CAPITA is the log of gross domiegtroduct per capita. DI is a dummy variable edoal for countries with explicit deposit
insurance. CAPREQ is the minimal capital assete ratjuirement. CAPSTR is an index of capital ratjoh. CAPRESTR is an index of activity restricsoThe latter four variables stem from Barth
et al. (2006).

camy  woaws seoe SO TS oy QA oMW meeT ey o o o
ARGENTINA 3 0.929 0.217 0.417 0.213 0.250 9.257 668.4 9.039 1 11.5 3 8.75
AUSTRALIA 2 4.831 0.057 0.623 0.042 0.042 9.474 33.0 10.077 0 8 3 8
AUSTRIA 5 3.641 0.054 0.706 0.008 0.000 4.136 0.186 10.147 1 8 5 5
BELGIUM 4 3.751 0.073 0.264 0.000 0.000 4.550 0.220 10.081 1 8 4 9
BRAZIL 4 3.315 0.085 0.769 0.140 0.107 6.784 0.235 8.310 1 11 5 10
CANADA 1 3.857 0.061 1.045 0.000 0.000 5.239 0.000 10.128 1 8 4 7
DENMARK 4 3.936 0.060 0.265 0.001 0.001 3.583 0.159 10.341 1 8 2 8
FINLAND 4 2.979 0.067 0.756 0.004 0.000 7.549 0.195 10.171 1 8 4 7
FRANCE 4 3.916 0.067 0.272 0.000 0.000 4.468 0.086 10.029 1 8 2 6
GERMANY 7 2.274 0.118 0.313 0.022 0.000 5.728 0.126 10.088 1 8 1 5
GREECE 3 2.892 0.108 0.335 0.037 0.000 7.503 0.295 9.499 1 8 3 9
HONG KONG 6 3.841 0.088 0.614 0.072 0.010 10.442 3698. 10.314 1 10 . .
INDIA 6 3.847 0.139 1.159 0.021 0.000 4.218 0.255 .366 1 8 3 10
INDONESIA 3 2.149 0.194 1.069 0.000 0.000 0.648 70.3 6.838 1 8 5 14
IRELAND 2 4.279 0.071 0.066 0.000 0.000 9.062 0.000 10.260 1 8 1 8
ISRAEL 4 2.984 0.073 0.502 0.001 0.000 5.076 0.270 9.924 0 9 3 13
ITALY 8 4.197 0.059 0.450 0.001 0.000 5771 0.144 .888 1 8 4 10
JAPAN 5 2.671 0.105 0.323 0.000 0.000 4.599 0.000 0.55b 1 8 4 13
KOREA REP. OF 2 3.163 0.164 0.921 0.025 0.025 6.054 0.162 9.536 1 8 3 9
MALAYSIA 9 3.347 0.087 0.665 0.116 0.000 7.063 @16 8.420 0 8 3 10
MEXICO 2 3.301 0.091 0.985 0.361 0.361 13.737 0.435 8.694 1 8 4 12
NETHERLANDS 6 4.033 0.080 0.417 0.008 0.000 7.157 .14P 10.146 1 8 3 6
NORWAY 8 3.706 0.068 0.400 0.001 0.000 5.255 0.060 10.591 1 8

PAKISTAN 8 2.667 0.111 0.405 0.008 0.000 0.173 B.15 6.375 0 8 .
PERU 1 2172 0.199 1.000 0.000 0.000 5.156 0.970 8197. 1 9 3 8
PHILIPPINES 7 3.664 0.093 0.558 0.037 0.001 5.228 .28® 7.085 0 10 1 7
PORTUGAL 3 4.132 0.064 0.315 0.222 0.004 11.035 19.3 9.364 1 8 3 9
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SINGAPORE 9 3.943 0.080 0.514 0.066 0.004 7.712 9.2 10.226 0 12 1 8
SOUTH AFRICA 8 3.361 0.097 0.682 0.035 0.001 8.969 0.222 8.134 1 8 4 8
SPAIN 7 3.728 0.066 0.567 0.007 0.003 9.468 0.197 .64 1 8 4 7
SRI LANKA 10 3.220 0.121 0.626 0.021 0.000 2.516 190. 6.938 0 8 0 7
SWEDEN 7 3.409 0.097 0.396 0.005 0.000 3.990 0.106 10.331 1 8 3 9
SWITZERLAND 6 2.880 0.075 0.595 0.010 0.001 8.822 .220 10.496 1 8 3 5
TAIWAN 6 2.533 0.111 0.689 0.051 0.004 6.676 0.137 . 0 8 2 12
THAILAND 10 1.729 0.128 0.495 0.036 0.000 5.874 WO 7.753 1 8.5 4 9
UK 7 4.108 0.075 0.422 0.002 0.000 9.239 0.044 w2 1 8 3 5
us 116 3.763 0.074 0.656 0.029 0.012 10.035 0.093 0.516 1 8 4 12
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