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1 Introduction

Compensation practices in the banking industry are widely believed to have induced excessive
risk-taking and, thus, to have played an important role in causing the recent financial crisis (e.g.,
Bebchuk and Spamann, 2009; IMF, 2010; Board of Governors et al., 2010). This paper analyzes
the effects of CEO cash bonuses on the level of bank default risk for a sample of U.S. and European
banking firms.

By way of preview, our analysis shows that increases in CEO cash bonuses lower the default
risk of banks. We explain this finding by arguing that, because bonus payments are contingent
on bank solvency, they lower the risk preferences of CEOs. We then show that the risk reducing
effect of bonuses holds when we control for other types of incentive compensation. Among other
things, we control for unobserved CEO heterogeneity, which has recently been identified as a major
determinant of the level and structure of managerial pay incentives (Graham et al, 2012; Coles et
al. 2011), to illustrate that our findings on bonuses are robust to the effects of other forms of CEO
compensation.

We then demonstrate that the risk-reducing effect of cash bonuses disappears as banks move
closer to the point of default. At the most risky banks, our results show that bonus payments
promote rather than mitigate bank risk-taking. This finding is consistent with the view that finan-
cially distressed banks seek to maximize the value of the financial safety net. Finally, we analyze
the bonus-risk relationship across bank regulatory regimes of varying power. We demonstrate that
powerful regulatory regimes amplify the risk-reducing effect of CEO bonus payments. By contrast,
when bank regulatory regimes are weak (and the prospect of regulatory intervention low) bonuses
are no longer risk-reducing. We argue that it is likely that the risk-reducing incentives embedded in
CEO bonus plans are counterweighed by incentives for banks to shift risk to regulators which are
weak.

Our investigation comes against the background of an emerging policy consensus in the U.S.
and Europe that compensation practices and bonus payments in particular have promoted excessive
risk-taking at financial firms. For instance, the Financial Stability Board (2009) concludes in a
report for the Group of Twenty that ‘high short-term profits led to generous bonus payments to

employees [which] amplified the excessive risk-taking that severely threatened the global financial



system’ (pg. 3). In response, U.S. compensation guidelines for CEOs and other senior executives
at large banks come close to dictating that bonuses be paid in equity based instruments, that
the payment be deferred and that vesting be performance-contingent (Board of Governors et al.,
2010, pg. 33). Similarly, the Committee of European Banking Supervisors (2010) proposes in its
draft guidelines on remuneration policies that at least 50% of variable compensation (including
bonus payments) should be non-cash.! Crucially, our finding that CEO bonuses are linked to lower
default risk challenges the view underlying these regulatory guidelines that cash-based executive
compensation is linked to high risk-taking in the banking industry.

Given the attention which CEO compensation has recently attracted, it is important to gain
a better understanding of how the structure of CEO compensation contracts relates to the riskiness
of banks. However, most of the extant literature focuses on the risk incentives exerted by executives
holding stock options (e.g., Hubbard and Palia, 1995; Hagendorff and Vallascas, 2011; DeYoung
et al., 2012), while largely overlooking the role of CEO cash bonuses as a risk-taking incentive.
Exceptions to this are studies by Harjoto and Mullineaux (2003) and Fahlenbrach and Stulz (2011).
However, Harjoto and Mullineaux restrict their analysis to showing that CEO bonuses and stock
volatility are positively linked and Fahlenbrach and Stulz study the effects of CEO bonuses on bank
performance (rather than bank risk) during the recent financial crisis.

The lack of empirical work on CEO bonus plans on bank risk is unfortunate for two reasons.
First, CEO cash bonuses are an important component of executive pay. In our sample of U.S.
and FEuropean banks, CEO bonus payments make up a third of total CEO compensation. Second,
the effect of bonus payments on managerial risk preferences is likely to differ from that exerted by
option grants. Figure 1 illustrates the shape of a typical bonus function. CEO cash bonuses generally
become payable once an earnings-based target over a one-year period has been met (Murphy, 2000).
After exceeding this threshold, the CEO payoffs from bonus plans increase in performance until

capped at a maximum payout. Therefore, for earnings performance exceeding the threshold at

"Previously, the Financial Services Authority (FSA) introduced a new remuneration code for UK financial firms
which effectively limited basic compensation and bonus payments to 50% of CEO compensation (with the rest paid
in equity and equity-like instruments). Also, both the UK and France have introduced a 50% tax on bonuses paid
during 2009. (see IMF, 2010, Appendiz 2; 'FSA Unveils Tough New Pay and Bonus code’, Financial Times, July 30
2010; 'Big Bonuses Face Curbs’, Financial Times, 17 May 2010).



which bonus payments become payable, CEO bonus plans do not provide convex payoffs (Smith
and Stulz, 1985) and should not promote excessive risk-taking (see Noe et. al., 1996; Duru, 2005).
This is in sharp contrast to CEO holdings of stock options. Since the payoffs from option holdings
are convex functions of the volatility of stock returns, options incentivize CEOs to increase the
volatility of share prices by engaging in riskier activities (Guay, 1999; Rajgopal and Shivaram,
2002; Coles et al. 2006; Hagendorff and Vallascas, 2011).

This paper extends the literature on the link between executive compensation in banking
and risk-taking by providing the first cross-country evidence on the bonus-risk relationship in the
banking industry. Existing studies have limited their focus on a U.S. market context to analyze
the link between bonus payments and bank performance (Fahlenbrach and Stulz, 2011), stock
volatility (Harjoto and Mullineaux, 2003) and bank default risk relative to non-cash compensation
(Balachandran et al., 2010).

Next to the international dimension, the present analysis augments the results of previous
studies in three ways. First, we explore how the managerial risk-taking preferences related to cash
bonus payments differ at distressed banks. In these banks, shareholder-designed compensation
contracts are likely to promote risk-shifting to bondholders and regulators because shareholders
gain more from high-risk activities which maximize the value of the financial safety net than from
attempts to increase low levels of charter value (Keeley, 1990; Park and Peristiani, 2007). Second,
we exploit the cross-country dimension of our sample to test the prediction that regulatory regimes
interact with pay incentives in shaping bank risk-taking (see Noe et al., 1996).

Third, our analysis is also able to shed some light on the debate whether bonuses exert
undesirable short-term effects on banks. A popular criticism of bonuses in banking is that they fuel
a culture of short-termism where excessive risks are taken to meet short-term performance goals
(e.g. Financial Stability Board, 2009, pg. 13). Our results show that changes in cash bonuses
have measurable long-term effects which are of even higher magnitude than their short-term effects.
Therefore, our findings are at odds with the view that the effect of bonuses is short-term and add
to a growing literature which shows that bonus compensation is an essential part of the long-term
compensation policy of a firm (Gibbons and Murphy, 1992; Indjejikian et al., 2011).

We analyze the bonus-risk relationship by means of a partial adjustment model and by using

a dynamic panel GMM estimator. Essentially, our results are based on an instrumental variable



approach which uses lagged values of pay variables as instruments (which we demonstrate to be valid)
for pay variables. This approach controls for unobservable heterogeneity, simultaneity issues (e.g.,
when CEO pay incentives are jointly determined with a firm’s investment and other financial policies;
see Coles et al., 2006) as well as for dynamic endogeneity (e.g., when current risk affects future CEO
pay which, in turn, affects future risk-taking).? Wintoki et al. (2012) demonstrate the importance
of controlling for dynamic endogneity in corporate governance research. The authors find that few
of the previously identified relationships between corporate governance and firm performance are
confirmed after controlling for a firm’s history through a dynamic panel GMM estimator.

The paper proceeds as follows. The next section discusses the theoretical background to our
study and formulates expectations which we test in the analysis. Section 3 describes the sample of
U.S. and European banks. Section 4 discusses the methodology used to measure distance to default,
while Section 5 discusses the empirical design adopted to analyze the relationship between CEO
cash bonuses and default risk. We present our empirical results in Section 6. We conclude and offer

some policy implications in Section 7.

2 Theoretical Background and Hypotheses Development

2.1 Theoretical Background

Executive compensation policy serves as a mechanism to reduce conflicts between managers and
shareholders over the deployment of corporate resources and the riskiness of the firm. Over the
past two decades, performance-related pay has increased markedly in and outside the banking
industry. Generally, the increasing use of performance-sensitive compensation is consistent with
agency theory which suggests that optimal executive compensation needs to align the interests of

risk-averse managers with those of risk-neutral shareholders by motivating managers to commit to

2Tt is worth noting that the results we report in this paper do not rely on us using a GMM specification. In
unreported tests, we obtain qualitatively similar findings when we employ a simple within-fixed effect estimator that
does not include the lag value of the distance to default as an explanatory variable. However, a fixed effect model
does not account for endogeneity between pay and risk and it does not allow us to distinguish between the short- and
the long-term effects of bonus compensation on distance to default. The results of these additional tests are available

from the authors upon request.



risk-increasing but positive net present value (NPV) projects (Jensen and Meckling, 1976; Smith
and Stulz, 1985).

In the banking industry, the monitoring of managerial risk-taking is subject to a theoretically
well-defined moral hazard problem. Banks are highly-leveraged institutions. Given the call option
properties of equity, bank shareholders face limited downside risk but stand to benefit more from
high-risk strategies that increase the volatility of bank assets than shareholders in less leveraged
firms (Jensen and Meckling, 1976; John and John, 1993; Noe et al., 1996). Shareholder incentives
to increase risk are further aggravated by deposit insurance and the operation of implicit bail-out
policies which insulate many bank creditors from losses in the event of institutional failure and which
reduce their propensity to limit excessive risk-taking by executives (see John et al., 2000, John et
al., 2010).*> As a result, shareholders are likely to use their control over CEO pay to encourage
managerial risk-taking and the shifting of risk to regulators and bondholders (Benston et al., 1995;
Hubbard and Palia, 1995; Bolton et al., 2010). While the effectiveness of pay-based incentives to
take risk will vary across banks (e.g., a bank’s future growth prospects have been identified as a
mitigant to managerial risk-taking [Keeley, 1990]), bonuses may play an important role in affecting

bank risk overall. We explain how CEO bonus plans affect bank risk-taking in the next subsection.

2.2 CEO Bonuses and Bank Risk-taking

Theoretical work posits that CEO cash bonuses can play an important role in mitigating managerial
incentives to engage in risk-shifting. In a theoretical model, Smith and Stulz (1985) show that as
long as cash bonuses increase linearly with corporate performance, the payoffs linked to a bonus
plan are non-convex and, therefore, not inherently risk-rewarding. However, when performance is
below the earnings-based threshold at which bonuses become payable, bonus plans resemble a call
option on the performance measure. In this case, bonus plan payoffs will be convex and offset the
concavity of the CEQ’s risk-averse utility function. By contrast, when performance is above the

threshold at which bonuses become payable (and below the bonus cap), the slope of a bonus plan is

3While many European countries either did not have explicit deposit insurance during our sampling period or had
insurance schemes which were less generous than the U.S. scheme, the operation of implicit or explicit bail-out policies
in many European countries may not cause regulatory moral hazard on a scale comparable to that caused by the

blanket guarantees of the Federal Deposit Insurance Corporation in the U.S..



linear with respect to performance and will not incentivize risk-averse CEOs to increase bank risk
in order to secure higher bonus payments.*

Other work suggests that, rather than having no effect on risk-taking, bonuses lower the risk
preferences of the CEO. One such argument goes that, because bonus payments can only be received
in a state of solvency, they incentivize CEOs to avoid bankruptcy (Brander and Poitevin, 1992; John
and John, 1993). Consistent with this, Duru et al. (2005) find that earnings-based cash bonuses
make managers seek stable cash flows to meet contractual debt obligations. The authors show that
the costs of debt financing decrease for firms which pay higher CEO cash bonuses and contend that
this reflects the lower agency costs of debt and reduced risk-shifting incentives in these firms.

In spite of the arguments above, claims that cash bonuses encourage banks to engage in ‘ex-
cessive’ risk-taking continue to be made (for instance, in Financial Stability Board, 2009). However,
the case for bonuses increasing risk tends to rest on two assumptions both of which have recently
been challenged by empirical evidence. The first assumption is that cash bonus contracts do not
sufficiently expose managers to downside risk and, therefore, reward managers for taking on more
risk to achieve the performance goals underlying bonus contracts. In contrast to this, empirical
studies have shown that bonus contracts tend to punish underperformance more than they reward
strong performance (Leone et al., 2006; Indjejikian et al., 2011).°

The second assumption is that, by making bonus payments contingent on annual performance
targets, shareholders design bonuses to affect short-term behavior and managers pursue higher risk-

taking strategies to achieve these short-term goals. While some evidence exists that managers may

*Kim et al. (2008) confirm the theoretical predictions made by Smith and Stulz (1985) using estimates of the
performance thresholds underlying individual CEO bonus plans. However, it is important to bear in mind that,
because the conditions under which managerial option plans are granted are seldom disclosed, estimates of the position
of a CEO on the bonus payoff function will be imprecise. This is why our analysis is unable to empirically examine

this aspect of risk-taking on bonus payments directly.

®One explanation advanced for bonus contracts producing asymmetric payoffs is that CEOs bonus payments are
partly based on performance gains which have yet to materialize at the time the bonus becomes payable. Should the
anticipated performance not materialize, it will be difficult for companies to claw back overpaid funds from the CEO.
However, this so-called ‘settling up problem’ has been questioned recently. For instance, Shaw and Zhang (2010) are
only able to replicate Leone et al.’s (2006) finding that cash compensation is more sensitive to downside than to upside

risk when underperformance on the basis of stock returns, but not using other performance measures.



ration productive effort in order to maximize bonuses payments (Holthausen et. al., 1995; Bouwens
and Kroos, 2011),% this does not rule out that bonuses can be designed as long-term compensation
tools. In fact, Gibbons and Murphy (1992) and Indjejikian et al. (2011) show that bonus plans
provide managers with long-term incentives to exert effort.These studies document that companies
consider a trade-off between bonuses and career incentives over time horizons of multiple years when
devising managerial compensation packages.

Evidently, cash bonuses are not the only form of incentive compensation that may affect CEO
risk-taking. Stock and stock options may cause CEOs to overcome their risk aversion and incentivize
them to engage in risk increasing projects (Smith and Stulz, 1985; Coles et al., 2006). Stock options
may be particularly effective in this regard, because they have convex slopes with respect to firm
value and increase the sensitivity of CEO wealth to stock return volatility (see Guay, 1999). By
contrast, pension rights and other forms of unsecured, unfunded debt claims which CEOs hold may
constrain managerial risk-taking (Sundaram and Yermack, 2007; Edmans and Liu, 2011).

The narrow empirical evidence available for the U.S. banking industry reaches conflicting
conclusions on the role of CEO bonus payments and bank risk. Harjoto and Mullineaux (2003)
report a positive association between bonus payments and return volatility (risk). Balachandran
et al. (2010) proffer some evidence that the sum of bonus and other cash incentives reduces the
probability of bank default. Based on the theoretical arguments above, and in line with the findings
of this latter study, we expect to find that higher CEO bonus payments lower the default risk of a
bank.

Previous studies have identified two factors that may moderate the bonus-risk relationship.
First, cash bonuses may promote managerial risk-shifting at financially distressed banks (Noe et
al., 1996; Benston and Evan, 2006). At distressed banks with poor growth prospects, higher risk-
taking maximizes the value of the safety net to a bank (e.g., Keeley, 1990; Park and Peristiani,

2007). This is because when the value attributed to the growth prospects of a bank (the so-called

%The notion that bonuses impact short-term CEO behavior has been advanced in Weizman’s (1980) ‘ratcheting’
argument. Accordingly, managers faced with earnings-based bonus contracts may intentionally withhold productive
effort to avoid future losses which would result if favorable performance at present led to higher performance targets
in the immediate future. Holthausen et. al. (1995) and Bouwens and Kroos (2011) have found evidence consistent

with ratcheting by management.



charter value) is low, the prospect of losing charter value in the event of institutional failure is not a
sufficient deterrent against risk-shifting behavior. Consistent with this, Akerlof and Romer (1993)
propose the 'looting hypothesis’. When senior management knows that there is a high likelihood
a bank could fail, they are likely to undertake riskier strategies in an effort to boost short term
performance. While such behavior may increase the probability of bank default, managers expect
to benefit in terms of continuous employment and future pay should their gamble pay off. Similarly,
Edmans and Liu (2011) argue that since CEO cash bonuses are only paid in states of solvency,
CEOs at distressed firms may engage in risk-shifting to ‘gamble for solvency’ with little regard for
the liquidation value of a firm.”

The second factor which may moderate the bonus-risk relationship is the overall strength of
the bank regulatory regime. When the prospect of regulatory intervention is low, cash bonuses
may lose their risk reducing effect (Noe et al. 1996). Webb (2008) suggests that as regulatory
monitoring weakens, bank executives become less risk averse. Consequently, it could be argued that
when regulatory environments are less strict and the probability of regulatory intervention is low,
CEOs may be become more responsive to incentives to shift risk to regulators.

We sum up our expected findings as follows. We expect to find that CEO bonus payments
mitigate risk-shifting incentives. However, when banks are financially distressed or when the regu-
latory regime is weak, we do not expect to find that CEO bonus payments lower the default risk of

a bank.

"Similarly, if CEOs believe that previously paid bonuses will not have to be returned in the event of institutional
failure in a future year, it could also be argued that bonus payments at distressed banks will insulate CEOs from
the longer-term negative effects of high-risk, negative NPV projects and provide incentives to shift earnings over time
(Duru et al., 2005). However, there are two exceptions to this—although, admittedly, both of these have been difficult
to enforce in the past. In the U.S., the FDIC may sue bank managers for gross negligence if the case can be made that
a CEO contributed to the failure of bank. Also, some CEO may have agreed to clawback provisions which stipulate

repayment of cash bonuses in the event of subsequent underperformance.



3 Sample and Remuneration Data

3.1 The Sample

Our analysis is based on 117 listed banks (76 U.S. bank and 41 European banks) in the period 2000
—2008. For the U.S. subsample, we collect compensation data from Standard & Poor’s ExecuComp
database. Since ExecuComp’s coverage is restricted to firms currently or previously included in the
S&P 500, S&P MidCap 400, and S&P SmallCap 600, we eliminate many banks at this point. We
extract compensation data for firms with SIC codes between 6000 and 6300. We require at least
five years of compensation data to implement the dynamic panel model as described in Section 5.
We then exclude firms with SIC 6282 (investment advice) and SIC 6111 (federal credit agency).
Out of firms with SIC codes 6211 (Security Brokers and Dealers) and 6199 (Finance Services), we
retain Citigroup in the sample. Based on these criteria, our search yielded an initial sample of 103
U.S. banks.

Since we wish to use identical data sources for all sample banks, we further stipulate that banks
need to have five years of accounting data on Fitch’s IBCA’s Bankscope database and equity return
data on Datastream over the same time period. We lose 5 banks as a result of this criterion. Further,
since our default risk calculations require daily market data, we ensure that the calculations are
reliable and stipulate that sample banks have at least 70% of non-zero daily returns on Datastream
each year. We lose a further 22 banks as a result of this liquidity criterion. Our final sample contains
76 U.S. banks.

To build the subsample of European banks, we start with the universe of listed banks which
are listed on Bankscope and chartered in Europe (EU-15 plus Norway and Switzerland). After
excluding institutions with SIC codes 6211 and 6199, we identified 200 banks. Next, we stipulate
that sample banks have at least five years of accounting data and equity return data subject to the
same liquidity criterion we applied to the U.S. sample. Applying these criteria halved the number
of banks in our sample.

Finally, we stipulate that sample banks need to have CEO remuneration data available for at
least five consecutive years. We hand collect compensation data from annual reports and governance
reports. The levels of CEO pay disclosure vary widely across European countries. In a first group

of countries (Belgium, France, Ireland, Italy, the Netherlands, and the UK), pay disclosure require-



ments are very high and comparable to those applicable to listed U.S. firms. In a second group
of countries (Austria, Germany, and Spain), detailed disclosure of CEO pay is not required, but a
small number of banks still disclose CEO pay data. Finally, a third group of countries (Switzerland,
Greece, Portugal, Norway, Finland, Sweden and Luxembourg) does not disclose CEO pay data for
most of the sample period and typically reports pay data aggregated at the level of the board. In
order to be sampled, European banks have to be based in the first and second group of countries.
Since we require five years of CEO pay data for our dynamic panel, we are unable to include banks
in the third group that have recently started to publish CEO pay data. Our final sample contains

41 European banks.
***Table 1 near here***

The distribution of the final sample by year and country is reported in Table 1. European
sample banks are mostly located in the UK and in Italy which reflects the concentration of listed
banks in both of these countries. Further, in spite of having selected the largest listed U.S. banks,

the average size of U.S. banks in our sample is smaller than the European banks in our sample.®

3.2 Bonus Data

For U.S. banks, we extract compensation data from ExecuComp. We obtain the variables SALARY,
BONUS and OTHCOMP to construct measures of CEO cash compensation.” While ExecuComp
offers a much broader range of remuneration data than we extract, the range of compensation data
we examine in this study is determined by the availability of similar data for European banks. For
the latter group of banks, we use annual reports and governance reports to hand collect CEO data
on basic salary, cash bonuses, and other forms of cash compensation.

Using the information collected, we construct two remuneration variables. LGBONUS is the

logarithmic transformation of 1 plus the total cash bonus received by the CEO (in $ thousands; for

8We assess the implications of size differences between the U.S. and European banks for our results in the robustness
section where we re-estimate our main models after excluding smaller banks. Our main results are not affected if we

exclude the smallest banks from the sample.

9We do not use the data field TDC1 as a measure of total compensation, because it includes a valuation of new

stock option grants and no comparable data on CEO stock options grants are available for most European banks.
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European banks, currency conversions are based on IMF exchange rates at the date of the annual
report). The relative importance of bonus payments is captured by RELBONUS which is the
ratio of CEO cash bonuses to total cash compensation.

Table 2 reports descriptive statistics on the bonus variables and demonstrates that cash
bonuses are key components of CEO pay in the banking industry. Panel A of Table 2 shows
that the average (median) bonus paid over the sample period is $1.234 ($0.461) million. On a
bank-year basis, cash bonuses on average contribute one-third to total CEO compensation.'”

Next, Panel B of Table 2 reports basic descriptive statistics for European and U.S. banks. The
analysis of the two sub-samples shows that the value of bonuses and total compensation appears to
be larger in Europe. Nonetheless, the ten largest bonus payments are all made to U.S. bank CEOs.
For instance, the CEO of Citigroup, Sanford Weill, received a bonus of $29 million in 2003, while
the CEO of Countrywide Financial Corporation, Angelo Mozilo, received a bonus of around $20
million in the same year. In Europe, Josef Ackermann, the CEO of Deutsche Bank, received a cash

bonus of $12 million in 2007, followed by the CEO of Unicredit, Alessandro Profumo, who received

a bonus of $8.8 million during the same year.
***Table 2 near here***

Since bank size is a major determinant of executive compensation policies, Panel C of Table 2
reports summary statistics for the sample after excluding banks located in the lowest quartile of the
distribution of average total assets during the sample period. After excluding these smaller (mainly
U.S.) banks, the summary statistics provide few indications that U.S. and European compensation

practices are different.!!

Tnterestingly, the share of bonus payments declined to 10% of total CEO pay in 2008. While the declining share
of bonus payments denotes a sharp change in the remuneration practices at banks in the aftermath of the recent
financial crisis, our results are not be affected by this since our regression models employ lagged explanatory variables

(see Section 5). The last year of compensation data employed in our models is 2007.

n untabulated tests, we evaluate whether there are statistically significant differences between the compensation
practices of European and U.S. banks. We employ the Wilcoxon rank-sum test to examine if differences between U.S.
and European banks in Panel C of Table II are statistically significant. We do not find significant differences between

U.S. and European Banks. The results of these tests are available upon request.
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4 Measuring Bank Default Risk

We measure bank risk via the Merton distance to default (DD) model. This model boasts a wide
range of empirical (e.g., Vassalou and Xing, 2004; Sundaram and Yermack, 2007; Vallascas and
Hagendorff, 2011) and commercial applications. Default frequencies estimated using the DD model
correlate around 80% with default frequencies estimated using the commercially applied and in
many ways similar Moody’s KMV proprietary model (Bharath and Shumway, 2008). The DD
model has been demonstrated to provide a suitable indicator of bank fragility which outperforms
other market-based indicators such as subordinated debt spreads in predicting bank default (Gropp
et al., 2006). An additional advantage of DD is that it may be calculated for all listed banks (while
other market-based risk indicators such as CDS spreads are only available for a limited number of
banks, especially in Europe).

The Merton model measures default risk as the number of standard deviations that the market
value of bank assets are above default point (the point where the market value of assets is less than

the book value of total liabilities). Formally, DD at the end of year ¢ is expressed as:

In (Vag/Li) + (rs = 050%,) T
UA,t\/T ’

where V4 ; is the market value of assets at the end of the fiscal year ¢, L; is the book value of

DD; =

(1)

total liabilities, 7¢ is the risk-free rate (proxied by the yield on 1-year U.S. treasury bills for U.S.
banks and by the 1-year interbank [EURIBOR] rate for European banks, 04 is the annualized
asset volatility at ¢ (based on volatility of equity returns in a given year), and 7" is the time to
maturity (conventionally set to one year). The computation of DD, requires estimates of V4 ; and
o 4+ neither of which are directly observable. Following Akhigbe et al. (2007), Vassalou and Xing
(2004) and Hillegeist et al. (2004), we infer the values for V4 ; and 0 4, through an iterative process
based on the Black-Scholes-Merton pricing model. Specifically, we express the market value of a
firm’s equity (Vg:) as a function of the asset value by solving the following system of nonlinear

equations:

VEﬂg = VA’tN(dl’t) — Xte_rfTN(dgﬂg) (2)
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V,
OBt = <VA’t> N (dit) ot (3)
Bt

Equation (2) defines Vg, as a call option on the market value of the bidder’s total assets,

IU(VA,t/Lt)+(Tft +O.5O'?4,t)
UAA,t\/T

equation that relates the standard deviation of a bank’s equity value to the standard deviation of

with dy; = T and do; = dy; — UA¢\/T. Equation (3) is the optimal hedge
a bank’s total assets value (both on an annualized basis).

To solve this system of equations, we employ as starting values for o 4 the historical volatility
of equity (computed on a yearly basis using daily data) multiplied by the ratio of the market value
of equity to the sum of the market value of equity and the book value of total liabilities, i.e.
oat =0r:VeEt/(Vet + Lt). A Newton search algorithm then identifies the daily values for V4 ; and

oA, in an iterative process which we then employ to compute DD; as in Equation (1).12
***Table 3 near here***

In Table 3 we offer some preliminary evidence on the relationship between DD and CEO bonus
pay. More precisely, the Table reports the mean and median values of our risk measure for banks
that show low and high values of LGBONUS and RELBONUS. The results show that the mean and
median values of DD are higher in banks where CEOs receive larger bonus payments. In addition,
as reported in Column 3, the differences between the two groups of banks are statistically significant
at customary levels. The results of this simple univariate test support theoretical arguments in favor

of a risk-reducing effect of cash bonuses.

12The distance to default of the banks in our sample assumes particularly low values in 2008—the peak of the recent
financial crisis. More precisely, the mean (median) DD in 2008 is equal to 1.27 (1.27) against a value of 4.41 (4.14)
for the rest of the sample period. DD, therefore, seems to be particularly effective in tracking the evolution of bank

default risk.
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5 Empirical Design

5.1 The Model

In this paper, we build on previous work and model the relationship between CEO remuneration
and bank risk-taking in a dynamic framework.'® We assume that banks have an internally optimal,
unobservable target distance to default to which they revert over time. We also assume that reversion
to this target level of risk will not be instantaneous, but will take place via observable changes in
distance to default over time. Therefore, observable adjustments in risk over time (DD; s —DD; ;1)
will be a fraction of the differences between the target level of risk (DD} ;) and levels of risk existing

at t-1.

DD;; —DD;t—1 = A (DD;t — DDi,t_l) + it (4)

In this framework, A is the adjustment speed toward the long-term distance to default targeted

by a bank. The adjustment speed will lie between the [0, 1] interval. If A = 0, no observable risk

adjustment between risk in a given time period tand the risk observed in the previous period occurs,
whereas A = 1 indicates that adjustment to the target distance of default is instantaneous.

Since the target level of risk is unobservable, we express DD7, as a function of bonus payments,
BONUS;_1, a vector of bank characteristics X;;—1, and unobservable bank attributes (B;):

DD;; = yBONUS; ;1 + X1 + B; (5)

7

Therefore, substituting Equation (5) into Equation (4), distance to default at a given time

period t and its determinants will be driven by the following process:

DD;+ = (1 —=A)DD;+—1 + A(yBONUS; +—1 + X1+ Bi) + i+ (6)

Here, A\ x fmeasures the short-term effect of a variable on distance to default in a given period,

while 8 captures the long-term effect of a variable by measuring its effect on the unobservable target

'3 Among others, Shrieves and Dahl (1992), Rime (2001) and Jokipii and Milne (2011) use a dynamic framework to

model the capital buffers held by banks.
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level of default risk. Consequently, the impact of each explanatory variable on the target level of

risk DD}, can be derived by scaling the coefficients in Equation (6) by the speed of adjustment A.

5.2 Estimation Method and Control Variables

To account for the impact of unobservable bank heterogeneity on default risk, we estimate Equation
(6) by using a dynamic panel data method. Specifically, we use the Generalized Method of Moments
(GMM) estimator which is an instrumental variable estimator proposed by Blundell and Bond
(1998). This system GMM estimator uses both the lags of the explanatory variables and the data
from the original level specification as instrumental variables.

A critical advantage of any GMM estimator is that it controls for endogeinity in the relation-
ship between risk and managerial incentives. This is because the specification allows variables to
be treated as strictly exogenous regressors, endogenous regressors, and predetermined regressors.
Thus, our method examines the effect of CEO pay on bank risk while ruling out reverse causality
arguments according to which bank CEO who wish to pursue more risky strategies encourage their
boards to offer risk-inducing pack packages. Further, our approach controls for dynamic endogene-
ity (when past compensation structures affect future bank risk-taking which, in turn, affects future
CEO compensation structures; see Wintoki et al. 2012).

Additionally, the specific system estimator we employ in this study has two key advantages
over other dynamic panel data methods (most notably, the difference-in-difference estimator pro-
posed by Arellano and Bond [1991]). First, as long as the instruments are valid, the GMM estimator
exhibits higher levels of both consistency and efficiency. Second, unlike the difference estimator,
the system GMM estimator permits the use of time-invariant (or highly persistent) variables in our
specifications.

System GMM specifications may be estimated either via a one-step or a two-step approach.
While the one-step estimation produces unbiased standard errors, it is not asymptotically efficient
in the estimation of the coefficients. The asymptotically more efficient two-step estimator, on the

other hand, tends to bias the estimated standard errors downwards (Blundell and Bond, 1998). We

' Commonly, in the difference equation, first differences in endogenous variables are instrumented with lags of
the specific variables. In the level equation, endogenous variables in levels are instrumented with lags of their first

differences.
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use the asymptotically efficient two-step GMM system as well as the Windmeijer (2005) procedure
to lower the bias and correct the standard errors.

Finally, the validity of our approach rests on two assumptions (which we confirm to be valid
for each of our estimations). First, for the instruments to be valid, they need to be uncorrelated with
the error term. We use the Hansen J-statistic of over-identifying restrictions to test this assumption
(where statistically insignificant values confirm the validity of the instruments). Second, the system
GMM estimator requires stationarity in the post-instrumentation error terms. This implies the
absence of second-order serial correlation in the first difference residual. We employ the mg statistic
developed by Arellano and Bond (1991) to test for the lack of second-order serial correlation in the
first-difference residual. An insignificant ms statistic indicates that the model is correctly specified.

Our models control for several bank characteristics that may affect the level of bank default
risk. First, we control for bank leverage defined as 1 minus the ratio of the book value of equity to
total assets (LEVERAGE). Given the call option properties of equity (which combine unlimited
upside with limited downside potential), the benefits to shareholders associated with risk-shifting
increase with firm leverage (Jensen and Meckling, 1976). Therefore, higher levels of bank leverage
will induce CEOs to shift risk to regulators and debtholders (John and John, 1993). We expect
LEVERAGE to increase the target levels of default risk and, hence, a negative relationship between
LEVERAGE and DD.

We control for bank performance measured by the ratio of pre-tax profits to total assets
(ROA). We introduce this variable to the baseline specification because earnings are the most
frequent performance measure on which bonus payments are based (Murphy, 2000; Basel Committee,
2011).15 Also, we wish to control for any possible link between bank profitability and default risk.
For instance, higher profitability may make it easier for banks to retain earnings, build up capital and
increase DD. On the other hand, higher profitability may equally be due to higher risk taking (and
therefore be linked to lower DD). We also control for the future growth prospects of a bank because
growth prospects may constrain risk-taking. Commonly, a bank’s future growth prospects are

captured by charter value. Keeley (1990) and Park and Peristiani (2007) show that management’s

15 A recent report by the Basel Committee (2011) into remuneration in the banking industry states that ‘measures
of financial performance, such as targets based on revenue, profit or income, cash flow or return on equity, are still

frequently used for performance measurement. Measures used are often accounting-based and retrospective’ (pg 3).
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desire to preserve charter value will help mitigate against managerial risk-shifting incentives. We
proxy charter value (CHARTER) by the market to book ratio. We expect CHARTER to enter
our model with a positive coefficient.

We measure the importance of fee based and trading activities in a bank’s business model via
the ratio of non-interest income to total operating income (NONINTSHARE). Previous stud-
ies generally conclude that the revenue streams associated with non-conventional business lines
tend to be more volatile than interest based activities (Stiroh, 2006). We, therefore, expect NON-
INTSHARE to exert a negative influence on distance to default.

The impact of bank SIZE (measured by the log transformation of total assets) on managerial
risk-taking is ambiguous ex ante. On the one hand, large banks may benefit from a broader in-
vestment opportunity set, including improved access to funding and capital markets. On the other
hand, large banks enjoy greater protection under the financial safety net. Therefore, implicit and
explicit too-big-to-fail policies may exacerbate existing risk-shifting incentives and increase the level

of risk (see Benston et al., 1995).

***Table 4 near here***

The final vector of control variables includes corporate governance and CEO characteristics.
Agency theory postulates that conflicts over the riskiness of a firm ensue, because managers are
risk-averse and shareholders are risk-neutral. When the board’s interests are aligned with those of
shareholders, this should be associated with increased risk-taking, while banks with less shareholder-
oriented boards should be associated with less bank risk-taking (Pathan, 2009). We measure the
degree to which the board’s interests are aligned with those of shareholders through a measure
of board independence (INDEP). INDEP is the share of directors who are not executives, former
executives or related to (former) executives to board size. We expect more independent, shareholder-
controlled boards to be associated with higher risk. Further, as a proxy for CEO power, we use a
dummy variable which is equal to 1 if the CEO also acts as chairman of the board (DUALITY).
We expect DUALITY to exert a risk-reducing effect. Finally, we also include AGE as the log
transformation of CEO age in our model. Older CEOs with an established track record may be
subject to less regulatory scrutiny than younger CEOs and should, therefore, display more risk-

taking behavior.
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Finally, when estimating Equation (6), we make the assumption that the bonus variables,
LEVERAGE and ROA are endogenous with respect to bank risk. This assumption is strongly
supported by previous work. First, Coles et al. (2006) point out that managerial incentives,
investment and financial policies are likely to be jointly determined. Thus, treating the bonus
variables as strictly exogenous would bias inferences about any causal relationship between firm risk
and managerial incentives. Second, banks adjust their equity ratio (through changes in their capital
buffers) and their risk simultaneously (e.g., Shrieves and Dahl, 1992; Jokipii and Milne, 2011). In
our empirical design, this implies a mutual causal relationship between DD and LEVERAGE.!¢
Finally, the endogeneity of ROA could be explained by either a tradeoff between risk and return
(i.e. higher profitability is achieved through increased bank risk-taking) or, alternatively, the notion
that the default risk of a bank affects the investment strategies which managers pursue in search
of maximizing future returns (e.g. poor performance could lead banks to engage in a ‘gamble for
solvency’).

Panel A of Table 4 presents descriptive statistics of the default risk scores, the CEO bonus
variables and the control variables described above. For ease of exposure, we replicate the summary
statistics on the compensation data which we have presented in Table II. Panel B of Table 4 reports

pairwise correlations between the variables.

6 Bonus Compensation and Bank Default Risk

6.1 Multivariate Results

In this section, we analyze the impact of CEO cash bonuses on the target level of default risk. We
expect bonus payments to exert a positive (i.e. risk-reducing) influence on the distance to default
of a bank. Since cash bonuses can only be received in states of bank solvency, larger cash bonus
payments should incentivize CEOs to avoid default. Further, the payoffs from cash bonuses tend to

be linear functions of performance which do not reward increased risk-taking (provided that current

16The number of instruments may affect the validity of the specification tests. To limit the number of instruments
as well as for simplicity’s sake, we assume that the lagged values of the remaining bank characteristics are exogenous
with respect to bank risk. However, as explained in Section 6.5, our results are confirmed when we model all bank

characteristics as endogenous and use their lag values (from time ¢ — 2) as instruments.
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bank performance does not place CEOs below the threshold at which a bonus is payable; see Smith
and Stulz, 1985).

The results reported in Table 5 confirm our expectation. Panel A reports the results of the
two-step system GMM estimations on bank default risk. The estimated coefficients can be inter-
preted as the short-term determinants of bank default risk. Both LGBONUS (which measures the
absolute dollar contribution of bonus payments to CEO wealth) and RELBONUS (which captures
the importance of cash bonuses relative to total cash compensation) enter the models with a positive
sign (both highly statistically significant). Accordingly, higher bonus payments lower default risk.
This result is robust to the inclusion of bank control variables and country dummies.!”

In all models reported in Table 5, specification tests confirm the validity of our empirical
approach. First, there is no second-order serial correlation in the first difference residual as indi-
cated by an insignificant mg statistic. Second, the validity of our instruments is confirmed by an
insignificant Hansen J-statistic of over-identifying restrictions. The latter confirms the absence of
correlation between the instruments and the error term. While this test offers support for the valid-
ity of the instruments as a group, Table 5 also reports the results of a difference- in J-test to assess
the validity of the specific instruments we employ for the bonus variables, EQUITY and ROA. The
results show that these instruments are valid as we cannot reject the null hypothesis of exogeneity
of the instruments. Third, as required by the partial adjustment framework, the coefficients on the
lagged depended variables (DD;_1) are positive, statistically significant at customary levels and lie
within the [0;1] interval. Next to confirming the validity of adopting a dynamic framework, the
observed coefficients of previous DD on current DD also indicate the speed at which banks adjust
towards their long-run level of risk. Our estimations show that sample banks close between 47%
and 46% (i.e. 1 minus the coefficient on DD;_1) of the gap between desired and actual risk in one

year.!8

"To avoid perfect collinearity between any bank-specific effects and the country fixed effects, we only introduce

country dummies into the model specifications if we have at least three banks for a country.

18 The adjustment speed in our sample of U.S. and European banks is higher than the adjustment speed that Jokipii
and Milne (2011) estimate for a sample of U.S. banks.This could be explained by several reasons. First, Jokipii
and Milne (2011) employ accounting data, while the inclusion of market data in the DD calculations makes our risk

measure more forward looking. Second, the banks in our sample are larger and may, hence, have more opportunities
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Interesting results also emerge when we examine the coefficients on the control variables. First,
we observe a negative relationship between LEVERAGE and distance to default. This is consistent
with the argument that risk-taking incentives increase with bank leverage as leverage improves the
expected payoff from risky investment strategies (Jensen and Meckling 1976; John and John, 1993).
Second, banks that engage in non interest income activities exhibit a lower distance to default as
suggested by previous studies on the impact of diversification strategies on banking risk. Third,
larger banks are associated with lower risk-taking. While this result runs contrary to too-big-to-fail
arguments (i.e. large banks face incentives to increase risk-taking in an effort to maximize the value
of safety net guarantees), the positive coefficient on SIZE is consistent with larger banks having
access to more diversified and liquid sources of funding as well as perhaps more advanced risk

management techniques.
***Table 5 near here***

In Columns (5) and (6), we re-estimate the models after including corporate governance
variables. Due to missing board data for some banks, the sample size for these models is reduced
by around 10% compared with previous specifications. However, in spite of the reduction in the
sample size, we can confirm the main finding of a positive association between CEO cash bonus
compensation and distance to default.

The coefficients reported in Panel A of Table 5 measure the short-term impact of bank char-
acteristics on bank default risk. Our empirical strategy also allows us to explore the long-term
marginal effects of bonus payments on the target level of default risk which we report in Panel B
(computed as the coefficients reported in Panel A divided by 1 minus the coefficients on lagged
DD). For ease of exposition, we only present the long-term marginal effects on the bonus vari-
ables.!” LGBONUS and RELBONUS are both positive and highly significant showing that CEO
cash bonuses also exert a risk reducing effect on the level of risk which banks target in the long-term.

Further, as shown in Panel C, the magnitude of effect of bonus compensation on the long-term ef-

to alter their risk level more rapidly than smaller banks (e.g. via easier access to funding and capital markets). Third,
while we employ annual data over a recent and relative short time period, Jokipii and Milne (2011) examine bank

risk using quarterly data during 1986 — 2008.

19The estimated long-term coefficients on the remaining variables are available from the authors upon request.
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fects are higher than the short-term effects (significant at below 5%). This finding is particularly
interesting, because it demonstrates that the risk effects of bonuses are higher in the long- than in

the short-term. Evidently, bonuses are not a short-term compensation tool.

6.2 Additional Analysis: Controlling for Other Pay Variables

Cash compensation is not the only type of incentive compensation which could affect the risk
preferences of bank CEOs. Both equity-like compensation such as options and stock grants (Smith
and Stulz, 1985; Guay, 1999) as well as debt-based compensation such as pension arrangements
(Sundaram and Yermack, 2007; Edmans and Liu, 2011) may equally affect managerial risk-taking.
However, data availability issues make it difficult to directly control for the various non-cash related
components of CEO compensation. These data issues do not only apply to some European banks
(which seldom disclose information such as strike prices and expiry dates which are essential to
value CEO stock options), but also to U.S. banks. For instance, SEC rules only mandated the
disclosure of CEO pensions and other forms of deferred compensation from spring 2007 (before
that, the pension values of U.S. CEOs have to be approximated using elaborate actuarial methods
as in Sundaram and Yermack, 2007).

In this section, we demonstrate that the positive relationship between distance to default and
bonus payments we report above is not driven by other pay variables. For instance, if bonus pay-
ments were a substitute for other forms of pay, CEOs with higher bonus compensation may receive
fewer options grants. Given CEO options are associated with higher bank risk-taking (Mehran and
Rosenberg, 2007; Hagendorff and Vallascas, 2011), options acting as substitutes for bonuses could
provide an explanation for our results.

We use a variety of tests to exclude this and similar explanations for our main finding that
bonuses lower bank risk. Using ExecuComp (for U.S. banks) and annual reports (for European
banks), we are able to determine for all banks if and when CEOs are given option grants. As
a preliminary test for whether options and bonus payments are substitutes, we examine whether
bonus compensation is lower when options are granted more frequently. We compare the values of
the bonus variables in banks below and above the median of the sample distribution of the frequency
at which CEOs are granted options. The results of this simple comparison show that bonuses and

option grants act as complements rather than substitutes. In the group of banks above the median
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of the option distribution, bonuses make up 37% of total CEO cash compensation while this share
drops to 29% in the group of banks below the median (difference is significant at 1%).

Further, we run several additional tests to control for the effect of compensation incentives
other than bonuses. The results of these tests are reported in Table 6. First, we exclude banks that
grant cash bonuses but no stock options to CEOs during the sample period. At a minimum, this
exclusion should eliminate any effects stemming from banks employing cash bonuses as a substitute
to stock options. Second, we exclude CEOs who do not hold options during the sample period. It
is conceivable that these CEOs will attribute more value to cash bonuses than CEOs with more
varied pay incentive structures. The results of these additional tests are reported in the first four
columns of Table 6 and confirm our finding of a positive link between cash bonuses and distance to

default.

***Table 6 near here****

Third, in an effort to control for the role of options in shaping the incentive structure of
CEOs, Columns 5 and 6 re-estimate the models with a binary variable (OPTION) which is equal
to 1 if the CEO holds stock options at ¢-1 and has received an annual option grant at timet. This
additional control variable, introduced as an endogenous regressor to our baseline specification, does
not enter the model with a significant coefficient and, more importantly, we continue to report a
positive link between cash bonuses and distance to default.

Finally, we follow a line of research that demonstrates that unobserved managerial hetero-
geneities are key to explaining the level and variation in executive compensation (Graham et al.,
2012; Coles and Li, 2011). According to this work, director fixed effects can largely capture differ-
ences in director compensation including its non-cash components. For instance, Coles and Li (2011)
report that director fixed effects and firm characteristics jointly explain over 60% of the sensitivity
of managerial wealth to stock prices (‘delta’) and near 90% of the sensitivity of managerial wealth
to stock volatility (‘vega’). We re-estimate our models after replacing the bank fixed effects with
CEO fixed effects. While CEO fixed effects can only capture the time-invariant dimension of unob-
served CEQO heterogeneity, CEO characteristics such as risk aversion, talent and reputation which
are important determinants of CEO compensation are likely to be time-invariant in the short-term.

In the last two columns of Table 6, we estimate the models with CEO fixed effects using CEOs with
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at least three consecutive years of data (yielding a total of 148 CEOs). The results show that we
continue to observe a risk reducing effect of cash bonuses.?’
The next two subsections examine settings in which we expect the risk-reducing effects of

CEO bonus compensation to no longer hold. Specifically, we examine the impact of cash bonuses

on default risk when banks are highly risky and when the bank regulatory environment is weak.

6.3 Bank Default Risk and the Risk-taking Incentives of

Cash Bonus Compensation

Risk-taking incentives embedded in CEO compensation contracts are likely to emerge when banks
are close to default. When a bank’s growth prospects are poor, shareholders gain more from
high-risk activities which maximize the value of the financial safety net than from attempts to
increase low levels of charter value (Keeley, 1990; Park and Peristiani, 2007). At distressed banks,
shareholder-designed compensation contracts will, therefore, promote risk-shifting to bondholders
and regulators. Even though CEO cash bonus payments mitigate conflicts between shareholders
and creditors and lead to less risky banks under normal conditions, we expect cash bonus payments
do not exert a risk-reducing effect for risky banks and may even increase bank risk at distressed

banks (see Noe et al., 1996).
*#*Table 7 near here***

To test these expectations, we introduce an interaction term between the lagged distance to
default and each of our CEO bonus pay variables such that the target distance to default at time ¢

(DD} ;) is now determined as follows:

DD;t = ’leONUSZ‘,t—l + ’YQBONUSLt_l X DDin_l =+ /BXi,t—l =+ Bi (7)

The variable descriptions are the same as before. We substitute Equation (7) into Equation
(4) and report the findings in Table 7. The coefficients on the compensation variables (LGBONUS,

RELBONUS) now capture the effect of CEO cash bonuses on the target level of bank risk when

20CEO fixed effects also capture individual characteristics (such as managerial talent) which may correlate with
bonus payments. Therefore, it is not surprising that the coefficients on the bonus variables are slightly lower under

these specifications compared with the models based on bank fixed effects.
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DD;_; equals zero (when a bank is financially distressed). The coefficients on the interaction terms
between lagged DD and the bonus variables capture the effect of CEO cash bonus payments on the
target level of risk when DD;_; increases (when banks become less risky).

In all model specifications, the results are in line with our intuition. The coefficients on
LGBONUS and RELBONUS are negative and statistically significant at customary levels. For cash
bonuses, this means that the risk-reducing impact which we observed in the general sample gives
way to a risk-increasing impact at highly-risky banks. We, therefore, conclude that when banks are

financially-distressed, CEO bonus pay increases default risk.
***Table 8 near here***

Table 8 reports the short-term and long-term marginal effects for each of the bonus variables
on DD. We distinguish between high-risk (banks located in the lowest 5% percentile of the sample
distribution of DD), medium-risk (median DD), and low-risk banks (banks located in the top 5%
percentile of the sample distribution of DD) and compute the marginal effects of bonus payments
for each of the resulting groups. As previously, short-term marginal effects capture the change in
observed default risk associated with a marginal change in the bonus variables, while long-term
effects capture the effect that marginal changes in the bonus variable have on the unobservable
target level of risk.

The results of Table 8 confirm the main finding in Table VII that the impact of CEO cash
bonuses on managerial risk preferences is different for financially distressed banks compared with
non-distressed banks. Both long- and the short-term marginal effects indicate that, at the least
risky banks, CEO cash bonuses reduce risk, while cash bonuses are risk-increasing at the riskiest
banks in our sample.

This is further demonstrated by Figure 2 which plots the long-term marginal effects of
LGBONUS, RELBONUS for different values of DD (risk).?! The Figure shows that the DD thresh-
old at which the risk-shifting incentives exerted by LGBONUS and RELBONUS are completely
constrained (i.e., where the marginal effect of bonuses on DD is > 0) is equal to 2.667 and 3.414

standard deviations from the default point, respectively. However, if we stipulate that any negative

21Ty facilitate comparisons between the long-term effects associated with the different compensation variables in

Figure 1, we have rescaled the long-term marginal effects so that DD=0 corresponds to -100.
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impact of LGBONUS (RELBONUS) on DD is statistically significant (at the 5% level), the value
declines to 1.64 (2.32) standard deviations. Notably, only about 9% (17%) of banks in our sample
show DD values below this value. Therefore, Figure 2 demonstrates that any risk increasing effect
of bonus payments is limited to the most risky banks in our sample which approach the default

point.

6.4 Cash Bonus Compensation, Bank Default Risk and Regulatory Power

Our sample covers countries where supervisory regimes vary both in terms of the specific powers
available to regulators as well as in terms of the enforcement of these powers. Noe et al. (1996)
argue that the prospect of regulatory intervention by regulators will minimize the risk-shifting
incentives posed by executive compensation contracts. More generally, Webb (2008) argues that
in environments where regulatory scrutiny is higher, bank CEOs become more risk-averse and
any potential risk-shifting incentives posed by executive compensation will be less effective. We,
therefore, expect that stronger bank regulatory regimes constrain pay-induced incentives for bank
CEOs to shift risk and that the risk-reducing effect of bank bonuses is not observable under weaker

regulatory regimes.
***Table 9 near here***

We test if bank regulatory regimes moderate the effect of bonus pay on bank risk-taking by
constructing two indicators of regulatory power. First, we use the Barth et al. (2004) database on

financial regulation to build an index of regulatory power based on 14 regulatory powers.?> The

22The index measures bank regulatory power as the equal-weighted sum (incl. sub-questions) of the following ques-
tions (yes=1; no=0): (1) Does the supervisory agency have the right to meet with external auditors to discuss reports
without the approval of the bank? (2) Are the auditors required to communicate misconduct by managers/directors to
the supervisory agency? (3) Can legal action against external auditors be taken by supervisors for negligence? (4) Can
supervisors force banks to change internal organizational structure? (5) Are off-balance sheet items disclosed to super-
visors? (6) Can the supervisory agency order directors/management to constitute provisions to cover actual/potential
losses? (7) Can the supervisory agency suspend director’s decision to distribute: a) Dividends? b) Bonuses? c)
Management fees? (8) Can the supervisory agency supersede bank shareholder rights and declare a bank insolvent?
(9) Does banking law allow supervisory agency to suspend some or all ownership rights of a problem bank? (10)

Regarding bank restructuring and reorganization, can the supervisory agency or any other government agency do the
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resulting index captures the extent to which the supervisory environment is sensitive to bank risk-
taking, the breadth of disciplinary powers available to regulators, and how well these powers are
enforced.?? Second, because the regulatory index shows that the U.S. exhibits a stronger regulatory
environment than Europe (the index value is 13 in the U.S., while the average score for European
countries in our sample is 8.5), we construct a dummy variable to indicate if a bank is chartered in
the U.S..24 To avoid collinearity between country dummies and the bank fixed effects, we stipulate
that there needs to be a minimum of three banks in a country when we include country dummies

in the model. The target level of distance to default (DD} ;) can now be expressed as follows.

DD;t = ’leONUSiytfl + ’)/QBONUSiytfl x REG + BXi,tfl + B; (8)

where BONUS;_; is the vector of bonus variables, REG is either the index of regulatory power
(REGULAT) or the U.S. dummy (US), X;;_1 the vector of bank characteristics, and B; captures
unobservable bank characteristics. When we substitute (8) into (4), the coefficient on the interaction
term captures the differential impact of cash bonuses on the target level of bank risk in regulatory
environments of varying power.

Table 9 presents our findings. In Panel A, the interaction terms between the bonus variables
and the regulatory power variables are significant at customary levels in some specifications. The
analysis of the marginal short-term (Panel B) and marginal long-term effects of compensation on
DD (Panel C) estimates the marginal bank risk implications of CEO bonus pay linked to high and

low levels of regulatory power. Regulatory power is either proxied by the maximum (13) or the

following: a) suspend shareholder rights? b) remove and replace management? c) Remove and replace directors? We

obtain updated values on regulatory variables from the Worldbank website (http://go.worldbank.org/SNUSW978P0).

ZWe estimate the models with the regulatory index only for countries for which we have at least three banks over
the sample period. This choice ensures a minimum number of observations for each regulatory regime and reduces
the risk that the regulatory effect is coincident with the bank fixed effect in countries with only one bank. However,

if we conduct the analysis for the full sample of banks, this leads to similar conclusions.

24We accept that using a U.S. dummy to indicate a stricter regulatory regime is a basic test only. However, the
Furopean subsample is not large enough to implement the instrumental variable approach and to test our hypothesis
regarding the effects of executive compensation under regulatory regimes of varying strength for the European sample

only.
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minimum (5) of the regulatory power index during the sample period (Columns [1], [3], [5], [7]) or,
alternatively, by the U.S. dummy (Columns [2], [4], [6], [8]). Overall, Panels B and C show that
only in stronger regulatory environments, bonus payments (both when expressed in absolute terms
[LGBONUS] and in relative terms [RELBONUS]J) lower managerial risk preferences (the marginal
effects are significant below the 5%-level). Further, this effect can be observed both on a short-term
and long-term basis (apart from the two regressions on RELBONUS which also include CEO fixed
effects where the marginal effects are not significantly different from zero).

In sum, our analysis suggests that the effect of CEO cash bonus varies with the power of the
regulatory regime under which banks operate. Overall, our findings are consistent with the view
that CEOs respond to the risk-reducing incentives posed by higher bonus payments in the U.S. and

in powerful regulatory regimes in Europe.

6.5 Additional Robustness Tests

Table 10 shows the results of further tests that we have conduced to assess the robustness of our
results.?® First, the recent financial crisis has affected the levels of default risk prevailing in the
banking industry. During 2008, the average default risk in the banking industry was higher than
during any year in our sample. It could be possible that these effects in the last year of our sample
period influence our main conclusions. We, therefore, repeat the analysis after omitting 2008 from
the sample period. The results of this additional analysis, presented in Column 1 and 2 of Table
10, demonstrate that, although the exclusion of 2008 reduces our sample size by around 15%, our

main conclusions remain unchanged.
***Table 10 near here***

Next, we test the robustness of our results to changes in the sample composition. This is
motivated by the fact that the European banks are on average larger than the U.S. banks in our

sample. Specifically, we examine the influence of bank size on our findings by testing how our

%5In the interest of brevity, Table 10 only reports the coefficients and significance levels for LGBONUS and REL-
BONUS as well as their interactions with distress risk and regulation. Furthermore, in this latter case, we only
summarize the robustness tests when regulatory power is measured by REGULAT. The complete results are available

from the authors upon request.
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results change after excluding banks located in the lowest quartile of the sample distribution of
total assets.?0 The exclusion of small banks leads to a sharp reduction in sample size to 88 banks
(the total number of observations decreases to 604). The results of these tests (reported in Column
3 and 4 of Table 10) show that, despite this substantial reduction in the sample size, our main
conclusions remain qualitatively unchanged.

Finally, our models have been estimated under the assumption that the bonus variables,
LEVERAGE and ROA are endogenous variables, while the remaining bank variables are strictly
exogenous. We re-run the analysis assuming that all bank control variables are endogenous and use
only a single lag of these variables as instruments. As shown in Column 5 and 6 of Table 10, these
changes to our specification do not affect our main findings.

Overall, the tests discussed in this section show that our findings on the nexus between bonus
compensation and banking risk are robust to changes in the sample period, sample composition and

model specification.

7 Conclusions and Policy Implications

In this paper, we contribute to the ongoing debate over the optimal design of CEO remuneration
policies in the banking industry. We analyze the impact of CEO cash bonuses on the distance to
default of a sample of U.S. and European banks. Our results show that banks where CEOs receive
large bonus payments (both in absolute terms as well as relative to their total cash compensation)
display lower levels of default risk. We interpret this finding as consistent with the shape of the CEO
payoff function which underlies a typical cash bonus plan. Thus, CEO cash bonuses are solvency-
contingent and, therefore, incentivize CEOs to avoid institutional failure. Additionally, the payoffs
from cash bonus plans are typically linear functions of firm performance and are, therefore, not
risk-rewarding for CEOs. Finally, our results show that the effect that bonuses exert on risk-taking
is not confined to the short-term. Bonus payments also affect the long-term term level of default

risk which bank CEOs target.

20Unfortunately, we are unable to re-estimate the model separately for each size-based sub-sample (defined, for
instance, on the basis of the median value of the size distribution), because we need to maintain a sufficiently large

number of observations to implement our instrumental variable approach.
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Critically, our analysis indentifies two factors which moderate the link between CEO cash
bonuses and bank risk. First, the overall riskiness of an institution determines the effectiveness
of risk-taking incentives imbedded in CEO bonus contracts. We find that when banks are highly
risky, CEO cash bonuses are associated with higher bank risk-taking. Second, we find that the
risk-reducing effect of CEO cash bonus plans only holds when banks operate under powerful bank
regulatory regimes (including the U.S.). We argue that CEO incentives to shift risk to regulators
counterweigh the risk reducing effects which cash bonus plans exert on CEOs when regulators are
not powerful and the prospect of regulatory intervention is low.

Several policy implications derive from our work. First, our results suggest that increased
shareholder involvement in setting executive compensation, for instance by giving shareholders a
vote on compensation policy (‘say on pay’) as championed by the Dodd-Frank Wall Street Reform
and Consumer Protection Act (Section 951), is unlikely to mitigate risk-taking incentives in the
banking industry. We show evidence of increased risk-taking when banks are risky and shareholders
have the most to gain from increasing the value of the safety net. When banks are highly risky,
regulatory interference (e.g. with the aim of restricting certain pay practices) is the preferred
alternative to more shareholder-oriented pay setting.

Second, since bonuses are linked to higher bank risk-taking at the riskiest banks, risk shifting
incentives at these institutions are only likely to be constrained if compensation practices more
closely align the interests of managers and debt-holders. To achieve this, Bolton et al. (2010)
suggest that CEO compensation in banking should be linked to CDS spreads on a bank’s outstanding
debt. Similarly, Edmans and Liu (2011) argue that increasing the share of deferred compensation
and other debt-like forms of executive pay will turn executives into unsecured bondholders with a
financial interest in the liquidation value of a firm and, thus, remedy incentives for CEOs to shift
risk.

Finally, greater levels of disclosure of the terms under which CEO bonus plans are granted will
clearly be beneficial. While our results convey a positive view of the role of CEO bonus payments
in affecting bank risk, they can only be interpreted as first evidence. More details on the conditions
of executive bonus plans (e.g., performance thresholds, caps, clawback provisions) are essential in
order to better understand the link between bonus pay and bank risk. Future work should, hence,

focus on the terms of executive bonus plans to derive bonus plan payoff functions for individual
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CEOs. A better understanding of the shape of individual CEO bonus payoff functions will be a vital
stepping stone in order to understand how bonus plans should be designed to mitigate risk-taking

by bank CEOs.

30



References

Akerlof, G., Romer, P., 1993. Looting: The Economic underworld of bankruptcy for profits. Brook-

ings Papers on Economic Activity 2, 1-73.

Akhigbe, A., Madura, J., Martin, A., D., 2007. Effect of Fed policy actions on the default likelihood

of commercial Banks. The Journal of Financial Research 30, 147-162.

Arellano, M., Bond, S., 1991. Some tests of specification for panel data: Monte Carlo evidence and

an application to employment equations. Review of Economic Studies 58, 277-29.

Balachandran S., Kogut B., Harnal, H, 2010. The Probability of Default, Excessive Risk, and
Executive Compensation: A Study of Financial Services Firms from 1995 to 2008. unpublished

working paper, Columbia University.

Bharath, S.T., Shumway, T., 2008. Forecasting Default with the Merton Distance to Default Model.
Review of Financial Studies 21, 1339-1369.

Barth, J. R., Caprio, G., Levine, R., 2004. Bank Regulation and Supervision: What Works Best?

Journal of Financial Intermediation 13, 205-248.

Basel Committee, 2011. Range of Methodologies for Risk and Performance Alignment of Remuner-

ation. Bank for International Settlements, http://www.bis.org/publ/bcbs194.pdf.
Bebchuk, L.A., Spamann, H., 2009. Regulating Bankers’ Pay. Georgetown Law Journal 98, 247-287.

Benston, G., Evan, J., 2006. Performance Compensation Contracts and CEOs’ Incentive to Shift

Risk to Debtholders: An Empirical Analysis. Journal of Economics and Finance 30, 70-92.

Benston, G.J., Hunter, W.C., Wall, L.D., 1995. Motivations for Bank Mergers and Acquisitions:
Enhancing the deposit insurance put option versus earning diversification. Journal of Money, Credit

and Banking 27, 777-788.

Blundell, R., Bond, S., 1998. Initial conditions and moment restrictions in dynamic panel data

models. Journal of Econometrics 87, 115-144.

Bolton, P., Mehran H, Shapiro, J., 2010. Executive Compensation and Risk-taking, Federal Reserve
Bank of New York Staff Report No. 456.

31



Board of Governors of the Federal Reserve System, Federal Deposit Insurance Corpo-
ration, Office of the Comptroller of the Currency, Treasury, and Office of Thrift Su-
pervision, 2010. Guidance on Sound Incentive Compensation Policies, June 25 2010,

http://www.fdic.gov/news/news/press/2010/pr10138a.pdf.

Bouwens, J., and Kroos, P, 2011. Target Ratcheting and Effort Reduction. Journal of Accounting
and Economics 51, 171 — 185.

Brander, J. A., Poitevin, M., 1992. Managerial compensation and the agency costs of debt finance,

Managerial and Decision Economics 13, 1099-1468.

Coles, JL, Li, ZF, 2011. Managerial Attributes, Incentives, and Performance. Unpublished working

paper, Arizona State University.

Coles, J.L., Daniel, N.D., Naveen, L., 2006. Managerial incentives and risk-taking. Journal of Fi-

nancial Economics. 79, 431-468.

Committee of European Banking Supervisors (2010) Consultation Paper on Guidelines on Remu-
neration Policies and Practices. http://www.c-ebs.org/documents/

Publications/Consultation-papers/2010/CP42/CP42.aspx.

DeYoung, R., Peng, E.Y., Yan, M., 2012. Executive Compensation and Policy Choices at U.S.

Commercial Banks. Journal of Financial and Quantitative Analysis, forthcoming.

Duru, A., Mansi, S. A., Reeb, D. M., 2005. Earnings-Based Bonus Plans and the Agency Costs of
Debt. Journal of Accounting and Public Policy 24, 431-447.

Edmans, A., Liu, Q, 2011, Inside Debt, Review of Finance 15, 75 — 102.

Fahlenbrach, R., Stulz, R., 2011. Bank CEO Incentives and the Credit Crisis, Journal of Financial
Economics 99, 11 — 26.

Financial Stability Board, 2009. Principles for Sound Compensation Practices, Basel, Switzlerland.

http://www.financialstabilityboard.org/publications/r 0904b.pdf.

Gibbons, R. and Murphy, K.J., 1992. Optimal Incentive Contracts in the Presence of Career Con-

cerns: Theory and Evidence, Journal of Political Economy 100, 468-505.

32



Graham, J., Li, S., Qiu, J. (2012). Managerial Attributes and Executive Compensation. Review of

Financial Studies, forthcoming.

Gropp, R., Vesala, J., Vulpes, G., 2006. Equity and bond market signals as leading indicators of
bank fragility. Journal of Money, Credit and Banking 38, 399-428.

Guay, W.R., 1999. The sensitivity of CEO wealth to equity risk: an analysis of the magnitude and

determinants. Journal of Financial Economics 53, 43-71.

Hagendorff, J., Vallascas, F., 2011. CEO Pay Incentives and Risk-Taking: Evidence from Bank

Acquisitions, Journal of Corporate Finance 17, 1078 - 1095.

Holthausen, R, Larcker, D., and Sloan, R, 1995. Annual bonus schemes and the manipulation of

earnings, Journal of Accounting and Economics 19, 29-74.

Harjoto, M. A., Mullineaux, D. J., 2003. CEO Compensation and the Transformation of Banking.
Journal of Financial Research 26, 341-354.

Hillegeist, S.A., Keating, E., Cram, D., Lundstedt, K., 2004. Assessing the probability of bank-

ruptcy. Review of Accounting Studies. 9, 5-34.

Hubbard, R. G., Palia, D., 1995. Executive Pay and Performance Evidence from the U.S. Banking

Industry. Journal of Financial Economics 39, 105-130.

IMF, 2010, A Fair and Substantial Contribution by the Financial Sector, Report for the G-20,

International Monetary Fund, Washington D.C.

Indjejikian, R, Matijka, M., Merchant, K, Van Der Stede, W., 2011. Earnings Targets and Annual

Bonus Incentives, unpublished working paper, Arizona State University.

Jensen, M.C., Meckling, W.H., 1976. Theory of the firm: Managerial behavior, agency costs and

ownership structure. Journal of Financial Economics 3, 305-360.

John, T.A., John, K., 1993. Top-management compensation and capital structure. Journal of Fi-

nance. 48, 949-974.

John, K., Mehran, H., Qian, Y., 2010. Outside Monitoring and CEO Compensation in the Banking

Industry. Journal of Corporate Finance 16, 383-399.

33



John, K., Saunders, A., Senbet, L. W., 2000. A Theory of Bank Regulation and Management

Compensation. Review of Financial Studies 13, 95-125.

Jokipii, T., Milne, A. 2011. Bank capital buffer and risk adjustment decisions. Journal of Financial
Stability 7, 165 - 178.

Keeley, M.C., 1990. Deposit insurance, risk, and market power in banking. American Economic

Review 80, 1183-1200.

Kim, Y. S., Nam, J., Thornton Jr, J. H., 2008. The Effect of Managerial Bonus Plans on Corporate

Derivatives Usage. Journal of Multinational Financial Management 18, 229-243.

Leone, A. J., Wu, J. S.; Zimmerman, J. L., 2006. Asymmetric Sensitivity of CEO Cash Compensa-

tion to Stock Returns. Journal of Accounting and Economics 42, 167-192.

Mehran, H., Rosenberg, J.V., 2007. The Effect of Employee Stock Options on Bank Investment

Choice, Borrowing, and Capital. Federal Reserve Bank of New York Staff Report No. 305.

Murphy, KJ, 2000. Performance Standards in Incentive Contracts. Journal of Accounting and Eco-

nomics 30, 245 — 278.

Noe, T. H., Rebello, M. J., Wall, L. D., 1996. Managerial Rents and Regulatory Intervention in
Troubled Banks. Journal of Banking & Finance 20, 331-350.

Park, S., Peristiani, S., 2007. Are Bank Shareholders Enemies of Regulators or a Potential Source
of Market Discipline? Journal of Banking & Finance 31, 2493-2515.

Pathan, S., 2009. Strong Boards, CEO Power and Bank Risk-Taking. Journal of Banking & Finance
33, 1340-1350.

Rajgopal, S., Shevlin, T., 2002. Empirical evidence on the relation between stock option compen-

sation and risk-taking. Journal of Accounting and Economics. 33, 145-171.

Rime, B, 2001. Capital requirements and bank behaviour: Empirical evidence for Switzerland.

Journal of Banking & Finance 25, 789-805.

Shaw, K. W., Zhang, M. H., 2010. Is CEO Cash Compensation Punished for Poor Firm Perfor-
mance? The Accounting Review 85, 1065-1093.

34



Shrieves, R.E., Dahl, D., 1992. The relationship between risk and capital in commercial banks.
Journal of Banking & Finance 16, 439-457.

Smith, C. W., Stulz, R. M., 1985. The Determinants of Firms’ Hedging Policies. The Journal of

Financial and Quantitative Analysis 20, 391-405.

Stiroh K.J., 2006. A portfolio View of Banking with Interest and Noninterest Activities, Journal of

Money, Credit and Banking 5, 1351-1361.

Sundaram, R. K., Yermack, D. L., 2007. Pay Me Later: Inside Debt and Its Role in Managerial

Compensation. Journal of Finance 62, 1551-1588.

Vallascas, F., Hagendorff, J., 2011. The impact of European bank mergers on bidder default risk.
Journal of Banking & Finance 35, 902-915.

Vassalou, M., Xing, Y., 2004. Default risk in equity returns. Journal of Finance. 59, 831-868.

Webb, E., 2008. Regulator Scrutiny and Bank CEQO Incentives. Journal of Financial Services Re-
search 33, 5-20.

Windmeijer, F., 2005. A finite sample correction for the variance of linear efficient two-step GMM

estimators. Journal of Econometrics 126, 25 — 51.

Wintoki, M., Linck, J., Netter, J., 2012. Endogeneity and the Dynamics of Internal Corporate

Governance. Journal of Financial Economics, forthcoming.

35



Table 1: Sample Overview

Panel A: Sample Distribution by Year

No. %

2000 82 9.16

2001 90 10.06
2002 98 10.95
2003 109 12.18
2004 117 13.07
2005 111 12.40
2006 108 12.07
2007 95 10.61
2008 85 9.50

Total 895 100.00

Panel B: Sample Distribution by Country

Average Assets

# banks # obs. %banks %oDbs. (mln US$)
Austria 1 5 0.85 0.56
Belgium 1 8 0.85 0.89
France 4 34 3.42 3.80
Germany 3 17 2.56 1.90
Ireland 3 26 2.56 291
Italy 11 88 9.40 9.83
Netherlands 4 27 3.42 3.02
Spain 4 29 3.42 3.24
UK 10 83 8.55 9.27

Europe 41 317 35.04 35.42 498,070.6

U.S. 76 578 64.96 64.58 103,651.1

Total 117 895 100.00 100.00 243,350.5




Table 2: Descriptive Statistics: CEO Bonus Pay

The table reports summary statistics for remuneration variables based on a sample of 117 European and U.S. banks
for the period 2000-2008. Total Bonus are total bonus payments during the reporting year. Total compensation is the
sum of basic salary, bonus payments and other income. LGBONUS is the log transformation of 1+total bonus.
RELBONUS are CEO bonus payments over total compensation (%). Small banks are banks located in the lowest
quartile of the sample distribution of total assets. Sources: ExecuComp (U.S.) and bank annual reports (Europe).

N Mean Median  St.Dev. 1 Pctile 99 .
Pctile
Panel A: Full Sample

Total bonus 895 1,234.45 460.47 2,468.79 0.00 13,000.00

Total compensation 895 2,512.62 1,435.96 3,060.79 314.88 16,097.19

LGBONUS 895 4.85 6.13 3.18 0.00 9.47
RELBONUS (%) 895 32.73 35.40 25.97 0.00 90.04

Panel B For Europe and the U.S.

Total bonus 317 1,278.66 631.83 1,756.77 0.00 8,533.69

Europe Total compensation 317 2,842.79  1,920.09 2,817.37 185.25 14,038.48
LGBONUS 317 5.47 6.45 2.89 0.00 9.05
RELBONUS (%) 317 33.62 34.77 22.54 0.00 75.00

Total bonus 578 1,210.20 396.15 2,784.16 0.00 16,986.75

US Total compensation 578 2,331.54 1,274.06 3,174.20 359.03 18,677.29
e LGBONUS 578 4.52 5.98 3.18 0.00 9.74
RELBONUS (%) 578 32.24 36.03 27.68 0.00 91.30

Panel C: Europe and the U.S. (excl. Small Banks)

Total bonus 312 1,294.71 661.59 1,766.14 0.00 8,533.69

Europe Total compensation 312 2,876.25 1,937.10 2,827.27 185.25 14,038.48
LGBONUS 312 5.47 6.50 2.91 0.00 9.05
RELBONUS (%) 312 33.55 34.76 22.61 0.00 75.00

Total bonus 380 1,659.90 610.99 3,331.67 0.00 18,484.41

US Total compensation 380 2,961.92 1,706.10 3,674.60 611.60 20,361.20
- LGBONUS 380 4.85 6.42 3.43 0.00 9.824

RELBONUS (%) 380 35.37 40.82 29.08 0.00 91.45




Table 3: Distance to Default in banks with high and low CEO Bonus Pay

Panel A reports the mean and median of DD for banks that with low and high values of
LGBONUS (based on the median of the sampling distribution). Panel B reports mean
(median) DD for banks that show low and high values of RELBONUS (relative to the
median of the sampling distribution). Column 3 shows the results of a ¢- (z-) test of
equality in the mean (median) DD between the two groups.

Panel A: DD in banks with low and high values of LGBONUS

LOW HIGH () minus (1)
LGBONUS LGBONUS mnu
@ 2) 3)
Mean DD 3.754 4.417 0.663%#*
(5.183)
Median DD 3.614 4175 0.561%#%
(5.084)
N 895 895

Panel B: DD in banks with low and high values of RELBONUS

LOW HIGH (@) minus (1)
RELBONUS RELBONUS mu
@ 2) 3)
Mean DD 3.719 4.452 0.733%#%
(5.760)
Median DD 3.563 4.178 0.615%**
(5.677)
N 895 895

* significant at 10%; ** significant at 5%; *** significant at 1%



Table 4: Summary Statistics and Correlations

Panel A of this table reports summary statistics for the variables employed in the analysis. Panel B shows pairwise correlation coefficients and the related significant
values The data refer to a sample of 117 European and U.S. banks from 2000 — 2008. In European countries where two-tier board structures exist, DUALITY is defined
as the CEO acting as chairman of the supervisory board.

Panel A: Descriptive Statistics

Description N Mean Median St.Dev. 1 Pctile 99 Pctile
DD Distance to default 895 4.085 3.920 1.939 -0.060 8.814
LGBONUS Log (1+total bonus) 895 4.854 6.134 3.179 0.000 9.473
RELBONUS Bonus over total compensation (%) 895 32.732 35.397 25.967 0.000 90.036
LEVERAGE 1- (Equity over total assets) (%) 895 92.062 92.269 3.730 79.405 97.854
ROA Pre-tax profits over total assets (%) 895 1.352 1.386 1.214 -3.039 4.690
CHARTER Market value of equity scaled by book value of equity 895 1.908 1.736 1.050 0.250 5.687
NONINTSHARE Non interest income over total operating income 895 37.805 37.150 19.266 2.224 86.698
ASSETS Total assets ($ million) 895 243,351 42,927 484,413 1,524 2,459,149
SIZE Log of total assets ($ million) 895 17.744 17.575 1.854 14.237 21.623
INDEP Number of independent directors over board size (%) 805 73.186 75.000 14.732 33.333 100.00
DUALITY Binary variable which is 1 if the CEO also acts as chairman of the board 895 0.521 1.000 0.500 0.000 1.000
AGE Log of CEO age (years) 876 4.021 4.043 0.126 3.664 4.277

Panel B: Correlation Matrix

@ 2 (©)] (4) (5) (6) (7) ® (©)] (10) (11)
(1) DD 1
(2) LGBONUS 0.190%** 1
(3) RELBONUS 0.189%%*  (0.912%** 1
(4) LEVERAGE 0.122%%F  0.181%%%  0.149%* 1
(5) ROA 0.355%%%  (.270%%*%  0.270%**  .0.360%** 1
(6) CHARTER 0.195%%*  (.287%*  0.326%**  .0.031  0.525%** 1
(7) NONINTSHARE ~ 0.067*  0.275%%*  (.319%%%  (.164%%*  (.149%¥*  (.203%** 1
(8) SIZE 0.076%  0.228%%%  0.215%%%  (.490%%*%  .0.210%**  .0.221%%*  (.382%%* 1
(9) INDEP 0.006 -0.078* 20.036  0.125%FF  L0.172%FF  L0.179%FF  0.104%%  0.189%** 1
(10) DUALITY 0.043 -0.012 0.081%  -0.251%**  0.148%**  0.162%**  0.069* L0.186%F%  _(0.128%** 1
(11) AGE 0.070% -0.044 0.005  -0.231%**  0.056 -0.028 0.056 -0.042 0.048 0.291%* 1

E S

* gignificant at 10%; ** significant at 5%; significant at 1%



Table 5: Distance to Default and CEO Bonus Pay

Panel A reports regression results, obtained via the two step system GMM estimator proposed by Blundell and Bond (1998) of the
impact of cash bonuses on distance to default (DD) with Windmeijer (2005) corrected standard errors in parentheses. The model
controls for bank characteristics, time dummies and country dummies. LGBONUS measures log (1+cash bonus). RELBONUS is the
ratio of cash bonuses to total cash compensation. LEVERAGE is equal to total liabilities over total assets, ROA is pre-tax profits scaled
by total assets, CHARTER is the ratio between the market value of equity and the book value of equity. NONINTSHARE is the ratio
of non interest income over total operating income. SIZE is the log of bank total assets. INDEP is the ratio of independent directors to
board size. DUALITY is a dummy which equal to 1 if a top executives is also the chairman of the board at the end of the fiscal year.
AGE is the log of CEO age. When country dummies are included, there need to be a minimum of three banks in a country. The
difference in <J-test assesses the validity of the specific instruments we employ for the bonus variables, EQUITY and ROA. Panel B
shows the long-term marginal effects computed for the compensation variables. The level of significance has been derived using a
non-linear Wald test with y2-statistics reported in parentheses. Panel C shows the results of a Wald test of equality between the long-
term and the short-term effect. y2-Statistics are reported with the associated p-values in parentheses.

1) (2) (3) @) (5) (6)

Panel A: Regression Results

DD 0.535%** 0.531%** 0.543%** 0.546%** 0.538%** 0.539%**
(9.06) (10.54) (9.34) (10.67) (10.15) (10.27)
LGBONUS ..; 0.073%** 0.058%%* 0.055%%*
(3.47) (2.83) (2.71)
RELBONUS..; 0.721%%* 0.527%% 0.568**
(2.89) (2.22) (2.15)
LEVERAGE .., -8.897%%% -10.246%* -7.524%% -10.278%%%* -2.289 -2.559
(2.68) (2.31) (2.35) (2.72) (0.37) (0.55)
ROA .; 21.032 26.161* 23.544 27.375% 19.085 28.603
1.27) (1.82) (1.37) (1.75) (0.73) (1.10)
CHARTER :.; -0.150%* -0.123 -0.175%* -0.133 -0.126 -0.158
(1.70) (1.49) (1.98) (1.64) (1.07) (1.44)
NONINTSHARE ¢; -0.754%%* -0.802%* -0.828%%%* -0.814%%* -0.782%% -0.878%*
(2.64) (2.47) (2.81) (2.52) (2.40) (2.41)
SIZE 1. 0.131%%* 0.134%%* 0.131%%* 0.138%%* 0.112%%* 0.112%%*
(3.23) (3.79) (3.14) (4.26) (2.78) (3.20)
INDEP .., -0.122 -0.106
(0.85) (0.68)
DUALITY .. 0.332 0.365
(0.84) (0.95)
AGE ., 0.207 0.227
(0.66) (0.79)
Constant 4.892%* 6.223 3.690 6.185* -2.062 -1.798
(1.88) (1.61) (1.46) (1.86) (0.34) (0.40)
Observations 778 778 778 778 684 684
Number of banks 117 117 117 117 114 114
Year dummies Yes Yes Yes Yes Yes Yes
Country dummies No Yes No Yes Yes Yes
ms- pvalues 0.976 0.916 0.981 0.907 0.968 0.907
J-test pvalues 0.437 0.426 0.317 0.485 0.526 0.572
Difference-in J-test 0.427 0.392 0.297 0.453 0.575 1.000
pvalues
Panel B: Long-term Marginal Effects
LGBONUS +; 0.157%** 0.124%%* 0.119%*
(12.66) (7.88) (6,63)
RELBONUS . ; 1.578%%% 1.161%* 1.232%%
(8.13) (4.87) (4.46)
Panel C: Ho: Long-term Marginal Effects=Short-term Marginal Effects
LGBONUS +; 9.83%** 6.74%%* 5.42%*
(0.000) (0.009) (0.020)
RELBONUS . ; 6.63%* 4.42%% 3.98%%
(0.010) (0.036) (0.046)

* gignificant at 10%; ** significant at 5%;

significant at 1%



Table 6: Additional Analysis: Additional Pay Variables

The Table reports regression results, obtained via the two step system GMM estimator proposed by Blundell and Bond (1998) of the
impact of cash bonuses on distance to default (DD) with Windmeijer (2005) corrected standard errors in parentheses. The model
controls for CEO fixed effects, bank characteristics, time dummies and country dummies. LGBONUS measures log (1+cash bonus).
RELBONUS is the ratio of cash bonuses to total cash compensation. OPTIONS is a dummy equal to 1 if a ¢-1 the CEO holds a portfolio
of stock options and at time ¢ has been granted with further stock options. LEVERAGE is equal to total liabilities over total assets,
ROA is pre-tax profits scaled by total assets, CHARTER is the ratio between the market value of equity and the book value of equity.
NONINTSHARE is the ratio of non interest income over total operating income. SIZE is the log of bank total assets. The level of
significance has been derived using a non linear Wald test with y2-statistics reported in parentheses. The difference in J-test assesses
the validity of the specific instruments we employ for the bonus variables, EQUITY and ROA. Panel C shows the results of a Wald test
of equality between the long-term and the short-term effect. y2-Statistics are reported with the associated p-values in parentheses.

Excl. Banks Excl. CEOs Controlling for Controlling for
without CEO options without options CEO options CEO fixed effects
(¢)) (2) 3) 1) (5) (6) 7 (8)
Panel A: Regression Results
DD 0.490%%* 0.483%%% 0.499%%* 0.487%%% 0.491%%% 0.505%%% 0.444%%* 0.432%%*
(8.03) (8.27) (8.37) (8.81) (8.20) (9.36) (6.57) (6.25)
LGBONUS +.; 0.065%%* 0.069%%* 0.095%%% 0.060%*
(3.18) (2.90) (4.28) (2.55)
RELBONUS..; 0.715%* 0.704%* 1.080%** 0.602%*
(2.55) (2.46) (3.93) (2.07)
OPTIONS +.; -0.129 -0.154
(1.10) (1.37)
LEVERAGE ., -7.464%*  -6.791%* -10.388%**%  .9,964%** -9.272%%% -6.881% -12.383%%*%  _11.718%%*
(1.99) (2.02) (2.92) (3.04) (2.82) (1.81) (3.84) (3.80)
ROA:; 45.283%%%  50,783%%* 22.912 26.468 27.921 25.147 22.143 27.126
(3.76) (3.22) (1.46) (1.60) (1.48) (1.13) (1.26) (1.51)
CHARTER :.; -0.245%%% -0.279%%% -0.143 -0.164* -0.095 -0.135 -0.101 -0.111
(3.16) (3.04) (1.53) (1.86) (0.94) (1.06) (1.01) (1.07)
NONINTSHARE.;  -0.859%*  -0.981%** -0.704%* -0.848%%** -0.820%* -0.961%%* -0.702%* -0.849%*
(2.46) (3.00) (2.19) (2.85) (2.29) (2.58) (2.02) (2.48)
SIZE 1.1 0.153%%%* 0.164%%* 0.155%%* 0.166%** 0.149%%* 0.127%%* 0.180%** 0.199%**
(3.02) (3.67) (3.64) (3.83) (3.22) (2.70) (3.90) (4.35)
Constant 3.204 2.503 5.886%* 5.444%% 4.948% 3.329 7.518%%% 6.67T7%%%
(1.14) (0.98) (2.09) (2.14) (1.89) (1.10) (2.78) (2.58)
Observations 710 710 713 713 584 584 669 669
Number of Banks 106 106 107 107 117 117
Number of CEOs 148 148
Year dummies Yes Yes Yes Yes Yes Yes Yes Yes
Country dummies No No No No No No No No
CEO fixed effects No No No No No No Yes Yes
mg- pvalues 0.983 0.966 0.844 0.810 0,771 0.713 0.965 0.948
J-test — pvalues 0.646 0.622 0.517 0.553 0.850 0.847 0.275 0.360
Difference-in J-test 0.637 0.585 0.492 0.497 0.970 0.983 0.243 0.319
pvalues
Panel B: Long-term Marginal Effects
LGBONUS ., 0.128%%%* 0.137%%* 0.186%** 0.108%*
(9.86) (8.61) (18.67) (6.16)
RELBONUS .. ; 1.385%* 1.370%* 2.181%%* 1.060%*
(6.43) (6.28) (14.17) (4.04)
Panel C: Ho: Long-term Marginal Effects=Short-term Marginal Effects
LGBONUS ., 7.44%%% 7.03%%% 12.45%%% 4.66%*
(0.006) (0.008) (0.000) (0.031)
RELBONUS .. ; 5.40%* 5.64%* 10.01%%* 3.22%
(0.020) (0.018) (0.001) (0.072)

E S

* significant at 10%; ** significant at 5%; significant at 1%



Table 7: Distance to Default, CEO Bonus Pay and Financial Distress

The table reports regression results, obtained via the two step system GMM estimator proposed by Blundell and
Bond (1998), of the impact of cash bonuses on distance to default (DD) with Windmeijer (2005) corrected standard
errors in parentheses. The model controls for bank characteristics, time dummies and country dummies.
LGBONUS measures log (1+cash bonus). RELBONUS is the ratio of cash bonuses to total cash compensation.
LEVERAGE is equal to total liabilities over total assets, ROA is pre-tax profits scaled by total assets, CHARTER is
the ratio between the market value of equity and the book value of equity. NONINTSHARE is the ratio of non
interest income over total operating income. SIZE is the log of bank total assets. The coefficients on the
compensation variables capture the effect of CEO compensation on the target level of bank risk when DD:.1 equals
zero (when the bank is financially distressed). The coefficients on the interaction terms between lagged DD and the
compensation variables capture the effect of CEO compensation on the target level of risk when DD:.1 increases
(when a bank becomes less risky). The difference in J-test assesses the validity of the specific instruments we
employ for the bonus variables, EQUITY and ROA. When country dummies are included, there needs to be a
minimum of three banks in a country.

1) (2) 3) 4) 5) (6)
DD 0.375%%* 0.376%** 0.327%%* 0.416%%* 0.390%%* 0.320%**
(6.07) (5.94) (3.00) (6.86) (5.90) (3.85)
LGBONUS ., -0.106%%* -0.105%%* -0.144%%*
(3.24) (3.03) (3.81)
LGBONUS ..,*DD ; 0.035%%* 0.035%** 0.040%**
(4.99) (4.70) (4.33)
RELBONUS.; -1.519%%* -1.614%%* -1.870%%*
(3.92) (3.64) (4.35)
RELBONUS .. ;* DD, 0.436%%* 0.473%%* 0.528%**
(5.35) (5.10) (5.19)
LEVERAGE ..; -7.507%% -9.564%* -10.225%%% -7.049%%* -12.121%%* -11.440%%*
(2.02) (2.17) (2.71) (2.14) (3.02) (3.44)
ROA «; 23.203 29.458* 24.290%* 20.921 28.310 23.922%
(1.40) (1.73) (1.72) (1.21) (1.47) (1.83)
CHARTER ..; -0.156 -0.141 -0.115 -0.125 -0.100 -0.091
(1.64) (1.52) (1.45) (1.39) (1.09) (1.24)
NONINTSHARE .., -0.695%* -0.806%* -0.603** -0.760%%* -0.986%%* -0.671%*
(2.30) (2.17) (2.00) (2.82) (2.99) (2.12)
SIZE ..; 0.129%%* 0.122%** 0.166%** 0.125%* 0.139%%* 0.176%**
(2.85) (2.88) (3.17) (2.55) (3.28) (3.50)
Constant 4.365 6.511% 6.329%* 3.934 8.576%* 7.277%%%
(1.48) (1.68) (2.08) (1.54) (2.46) 669
Observations 778 778 669 778 778 669
Number of Banks 117 117 117 117
Number of CEOs 148 148
Year dummies Yes Yes Yes Yes Yes Yes
Country dummies No Yes No No Yes No
CEO fixed effects No No Yes No No Yes
mq- p-values 0.378 0.441 0.646 0.340 0.361 0.465
J-test — p-values 0.791 0.831 0.233 0.891 0.923 0.336
Difference-in J-test pvalues 0.773 0.815 0.214 0.886 0.916 0.315

E

* significant at 10%; ** significant at 5%; significant at 1%



Table 8: Distance to Default, CEO Cash Bonus Pay and Financial Distress:
Short-term and Long-term Marginal Effects

Panel A shows the short-term marginal effects of the compensation measures on distance to default estimated in
the regressions in Table VII for three types of banks: high-risk (5th percentile of the DD distribution), medium-risk
(median DD) and low-risk (95th percentile of the DD distribution). Robust standard errors are reported in
parenthesis. Panel B reports the long-term marginal effects computed as the ratio between the short-term effect
and 1 minus the coefficient of lagged DD. A non linear Wald test is employed to asses the statistical significance of
the long-term effect with y2-statistics reported in parentheses. Panel C shows the results on a Wald test of equality
between the long-term and the short-term effect and reports the y2-statistics with the associated p-values in

parentheses.
(1) (2) (¢)) 4) (5) (6)
Panel A: Short term marginal effects
HIGH risk banks -0.070%%* -0.070%* -0.103%** -1.077%** -1.134%** -1.334%**
(-2.58) (-2.43) (-3.45) (-3.32) (-3.10) (-3.90)
MEDIAN 0.031 0.032 0.013 0.189 0.240 0.198
(1.58) (1.63) (0.491) (0.83) (1.05) (0.325)
LOW risk banks 0.152%** 0.151%** 0.154%** 1.695%%%* 1.875%%% 2.023%%*
(4.74) (4.73) (3.80) (4.62) (4.96) (4.80)
Panel B: Long-term Marginal Effects
HIGH risk banks -0.113%* -0.111%%* -0.154%** -1.843%** -1.859%** -1.962%**
(7.24) (6.63) (14.89) (12.32) (11.93) (15.48)
MEDIAN 0.050 0.052 0.019 0.326 0.394 0.294
(2.50) (2.58) (0.49) (0.415) (1.05) (1.00)
LOW risk banks 0.244%%* 0.246%** 0.224%** 2.907%%* 3.075%%* 2.979%%*
(26.53) (24.45) (24.60) (19.38) (24.20) (28,49)
Panel C: Long-term marginal effects = Short-term marginal effects
HIGH risk banks 6.22%* 6.03** 5.07** 9.56%** 10.05%%%* 6.18%**
(0.013) (0.014) (0.02) (0.002) (0.001) (0.013)
MEDIAN 2.25 2.19 0.49 0.62 0.92 0.98
(0.133) (0.139) (0.482) (0.431) (0.337) (0.323)
LOW risk banks 14.31%** 12.53%%% 6.82%** 10.56%%* 11.19%%%* 8,56%**
(0.000) (0.000) (0.009) (0.001) (0.001) (0.003)

* significant at 10%; *

* significant at 5%;

b

significant at 1%



Table 9: Distance to Default, CEO Bonus Pay and Regulatory Power

Panel A reports regression results, obtained via the two step system GMM estimator proposed by Blundell and Bond (1998) of the impact of cash
bonuses on distance to default (DD) with Windmeijer (2005) corrected standard errors in parentheses. The model controls for bank characteristics,
time dummies and country dummies. LGBONUS measures log (1+cash bonus). RELBONUS is the ratio of cash bonuses to total cash compensation.
LEVERAGE is equal to total liabilities over total assets, ROA is pre-tax profits scaled by total assets, CHARTER is the ratio between the market
value of equity and the book value of equity. NONINTSHARE is the ratio of non interest income over total operating income. SIZE is the log of
bank total assets. REGULAT is an index of regulatory power and US indicates that the bank is chartered in the U.S.. The difference in J-test
assesses the validity of the specific instruments we employ for the bonus variables, EQUITY and ROA.Panel B (Panel C) shows short-term (long-
term) marginal effects of executive compensation on default risk. In columns 1 and 3 LOW is the minimum value of the regulatory power index
during the sample period (5), while HIGH the maximum value (13). In columns 2 and 4. LOW corresponds to a value of US equal to 0 while HIGH
to a value equal to 1. When country dummies are included, there needs to be a minimum of three banks in a country. The level of significance has
been derived using a non-linear Wald test with y2-statistics reported in parentheses. Panel D shows the results of a Wald test of equality between
the long-term and the short-term effect. y2-Statistics are reported with the associated p-values in parentheses.

LGBONUS RELBONUS
@ ) 3) “) (5) (6) Q) ®)
Panel A: Regression Results
DD:.; 0.548%%%* 0.554%%%  (0,460%** 0.454%%% 0.561%%* 0.566%%% 0.465%%% 0.461%%%
(10.82) (10.05) (6.82) (6.33) (11.03) (10.55) (6.85) (6.63)
LGBONUS,.; -0.067 -0.041 0.105 0.004
(0.62) (0.89) (0.75) (0.08)
LGBONUS:.;* REGULAT:.; 0.012 -0.004
(1.35) (0.31)
LGBONUS.;* US 0.121%%* 0.055
(2.33) (0.97)
RELBONUS;. ; -1.600 -0.754 0.392 -0.019
(1.30) (1.33) (0.23) (0.04)
RELBONUS;. ;* REGULAT:.. 0.198* 0.011
(1.96) (0.08)
RELBONUS:.. ;* US 1.671%* 0.585
2.57) (0.99)
LEVERAGE ., -10.127%%%  _9.226%%  -14.669%** -13.764%** -9.240%* -10.865%*  -13.903*** _13.028%**
(2.88) (2.04) (4.95) (4.41) (2.49) (2.57) (4.87) 4.17)
ROA.; 15.796 22.924 22.307 23.335 22.235 30.428 29.070% 26.947
(1.26) 1.27) (1.32) (1.36) (1.24) (1.58) 1.75) (1.57)
CHARTER ;.; -0.116 -0.114 -0.059 -0.042 -0.140 -0.126 -0.069 -0.056
(1.52) (1.29) (0.65) (0.47) (1.49) (1.34) (0.82) (0.61)
NONINTSHARE ..; -0.792%%* -0.816%* -0.778%% -0.814%* -0.926%* -0.871%* -0.793%* -0.791%*
(2.74) (2.56) (2.17) (2.12) (2.48) (2.39) (2.41) (2.16)
SIZE 1.1 0.118%%* 0.133%%%  (,167%%* 0.169%%** 0.128%%%* 0.137%%% 0.175%%% 0.160%%*
(2.98) (3.63) (4.12) (4.35) (3.17) (3.38) (4.38) (4.01)
REGULAT -0.103* -0.056 -0.115%%* -0.085
(1.86) (0.69) (2.66) (1.45)
USA -0.717%% -0.392 -0.863%** -0.351
(0.026) (0.85) (2.65) (0.80)
Constant 7.473%% 5.751 10.350%** 9.208%%*%* 6.693%* 7.250%* 9.891%%%* 8.632%%%*
(2.46) (1.48) (3.57) (3.32) (2.12) (2.03) (3.63) (3.10)
Observations 767 778 660 669 767 778 660 669
Number of banks 115 117 115 117
Number of CEOs 145 148 145 148
Bank Fixed effects Yes Yes No No Yes Yes No No
CEO Fixed effects No No Yes Yes No No Yes Yes
Year dummies Yes Yes Yes Yes Yes Yes Yes Yes
Country dummies No Yes No Yes No Yes No Yes
mgz- p-values 0.895 0.816 0.971 0.890 0.816 0.721 0.872 0.839
J-test — p-values 0.902 0.908 0.323 0.460 0.908 0.942 0.443 0.490
Difference-in J-test pvalues 0.910 0.907 0.311 0.450 0.907 0.936 0.427 0.480

* gignificant at 10%; ** significant at 5%;

kkk

significant at 1%



Table 9 (cont’d)

Panel B: Short-term marginal effects

High regulatory power 0.091%%* 0.080%** 0.058%* 0.059%* 0.970%%* 0.916%%* 0.529 0.566
(3.79) (3.15) (2.27) (2.15) (3.30) (2.99) (1.64) (1.63)
Low regulatory power -0.006 -0.041 0.086 0.004 -0.612 -0.754 0.445 -0.019
(0.09) (0.89) (1.04) (0.08) (-0.82) (1.33) (0.43) (0.04)

Panel C: Long-term Marginal Effects

High regulatory power 0.202%%% 0.180%** 0.098%* 0.108%* 2.211%%% 2.112%%% 1.000 1.050
(13.37) (9.70) (4.49) (3.90) (10.47) (7.90) (2.50) (2.47)
Low regulatory power -0.013 -0.093 0.157 0.007 -1.395 -1.738 0.836 -0.035
(0.01) (0.73) (1.13) (0.01) (0.63) (1.58) (0.19) (0.00)

Panel D: HO- Long term marginal effects = Short term marginal effects

High regulatory power 10.21%%* 7.86%%% 3.38% 2.94% 8.54%%% 6.29%%* 2.11 2.10
(0.001) (0.005) (0.067) (0.086) (0.003) (0.012) (14.64) (14.8)

Low regulatory power 0.01 0.68 1.14 0.01 0.59 1.41 0.20 0.00
(0.928) (0.410) (0.285) (0.934) (0.441) (0.236) (0.655) (0.966)

EE

* gignificant at 10%; ** significant at 5%; significant at 1%



Table 10: Robustness Tests
Panel A reports the robustness tests for the models estimated in Table V, obtained via the two step system GMM estimator
proposed by Blundell and Bond (1998) with Windmeijer (2005) corrected standard errors in parentheses. Panel B shows the
robustness test for the models reported in Table VII while Panel C reports the robustness tests for the models in columns 1 and 3
of Table 9. All models control for bank characteristics, time dummies and country dummies. LGBONUS measures log (1+cash
bonus). RELBONUS is the ratio of cash bonuses to total cash compensation.. REGULAT is an index of regulatory power. z
statistics in parentheses* significant at 10%; ** significant at 5%; *** significant at 1%

All bank
Excl. Financial Crisis Excl. Small Banks characteristics
endogenous
1) (2) 3) 4) (5) (6)
Panel A: Basic Specifications
LGBONUS..; 0.063%%* 0.051%%* 0.060%**
(2.97) (2.09) (2.67)
RELBONUS.. ; 0.639%* 0.554%* 0.632%*
(2.36) (2.04) (2.00)
Observations 693 693 604 604 778 778
Number of Banks 117 117 88 88 117 117
Year dummies Yes Yes Yes Yes Yes Yes
Country dummies Yes Yes Yes Yes Yes Yes

Panel B: Interaction between Bonus Compensation and Bank Distress

LGBONUS,.; -0.103%* -0.081%* -0.118%%*
(2.52) (1.85) (2.84)
LGBONUS ..,*DD ; 0.035%%* 0.029%** 0.039%**
(4.36) (3.06) (4.46)
RELBONUS..; -1.539%%* -1.272%%% -1.983%%*
(3.13) (2.69) (3.95)
RELBONUS .. ;* DD ., 0.459%** 0.408%** 0.587%%*
(4.92) (3.76) (5.41)
Observations 693 693 604 604 778 778
Number of Banks 117 117 88 88 117 117
Year dummies Yes Yes Yes Yes Yes Yes
Country dummies Yes Yes Yes Yes Yes Yes

Panel B: Interaction between Bonus Compensation and Regulation

LGBONUS,.; -0.055 -0.062 -0.014
(0.42) (0.49) (0.10)
LGBONUS ..;* REGULAT.. 0.011 0.012 0.007
(1.04) (1.08) (0.66)
RELBONUS.. ; -2.309 -1.384 0.673
(1.43) (0.80) (0.41)
RELBONUS . ;* REGULAT:., 0.260** 0.196 0.015
(1.96) (1.28) (0.12)
Observations 684 684 593 593 767 767
Number of Banks 115 115 86 86 115 115
Year dummies Yes Yes Yes Yes Yes Yes
Country dummies No No No No No No
High regulatory power 0.087%%* 1.077%%* 0.0918%%* 1.166%** 0.083%%* 0.872%%*
(3.90) (3.56) (3.14) (2.62) (3.52) (2.88)
Low regulatory power -0.000 -1.006 -0.03 -0.403 0.023 0.749

(0.01) (1.04) (0.04) (0.41) (0.29) (0.74)




Figure 1: A ‘Typical’ Bonus Function
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Figure 2: Distance to Default and the Long-Term Marginal Effects of CEO Bonus Pay Incentives
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