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Abstract
In this study, we propose our hypothesis that ibBngjuishable principal-agent relationships

of German banks are significantly influencing thek4taking attitudes of bank managers.
Particularly, we intend to substantiate the thebat banks owned by dispersed shareholders
or federal state authorities face a higher relegamic principal-agent problems than other
banking sectors due to a missing ability to monitank managers. Our results underline that
these problems appear to mislead bank managersirgham unreasonable risk-taking
behavior. In a first stage, we rely on a theorétim@del explaining that from the bank
owners’ viewpoint three factors of the principakag relationships are determining the
probability of choosing the optimal portfolio okkly assets. These factors cover the ability to
control bank managers, the risk pooling capabdité bank owners and bank managers, and
the incentives of seeking high returns. To supparthypothesis we apply an empirical study
to the distances-to-default of different Germankuag sectors. This demonstrates that risk-
taking attitudes of banks are closely related tokbaownership. Consequently, our findings
offer evidence, that legislative and regulatoryhauties should increase their vigilance in

terms of principal-agent problems within certaiotees of the banking industry.
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1. Introduction

Our paper intends to examine whether multistagecyal-agent relationships are explaining
the different risk-taking behavior of German bairkghe course of the financial crisis from
2007 to 2008. Within this context, it appears reaste to distinguish between banks with
dispersed shareholders and banks with a high oWipersoncentratiori. The classical
principal-agent theory assumes that managers putiffieeent objectives and show different
risk-taking attitudes than firms’ owners. Amihuddabevy (1981) or Hirshleifer and Thakor
(1992), for example, argue that managers geneaalhyd risk-taking due to career concerns.
Accordingly, managers show a more averse risk-takghavior than firms™ owners, because
they are not able to diversify their unemploymesit.r

By contrast to managers, dispersed shareholdess laager incentives to behave risk-
neutral (Jensen and Meckling [1976], Demsetz artthl[@985], Esty [1998]), because they
are capable to diversify their risk by engagingaitarge number of projects. Furthermore,
dispersed shareholders obtain lower incentive®mdral managers because they have to share
the benefits of controlling activities with othdraseholders irrespective of their capability to
control. Thus, large shareholders are able to aweecthis incentive problem, and therefore
attain a higher chance to prevent low risk-takiggnianagers (Morck et al. [2005], Stultz
[2005]). Our paper contributes to this discussigmindelling the theoretical background of
principal-agent problems in the banking industikirtg into account the probability of their
occurrence depending on different types of bankereldver, our study offers empirical
evidence of a distinguishable risk-taking behawidr German banks that relates to the
ownership structure and monitoring capabilitiesliffierent banking sectors.

Taking into account the ambiguous effects of tharsholder structure on risk-taking
behavior of banks as considered by Stultz (2008¢kRet al. (2009), and Barry et al. (2011) a
number of recent studies are clearly distinguishietiveen shareholder concentration and
shareholder rights to explain the influences of #mareholder structure on risk-taking
attitudes of bank managers. Gropp and Koéhler (20B0%¢ reported that shareholders prefer
more risk compared to managers irrespective of héretusing shareholder rights or
ownership concentration as a measurement of owmarat. Moreover, Gropp and Koéhler
argue that bank managers generally prefer a lepssare to risk compared to owners,
whether dispersed or not. Thus, their hypothesisostradictory to some policy reports
assuming that extremely generous performance basetpensations obtained by poor

controlled bank managers are leading to extremshkytaking by bank managers (Kirkpatrick

3Caprio et al. (2007) classify a bank having anuieficing owner if the shareholder has voting rigiftsnore
than 10%.



[2009]). Laeven and Levine (2009) also underscoat the relationship between banks’ risks
and capital regulation depends critically on thenewship structure of a bank and therefore
have important policy implicatiorfsin general terms, these authors offer empiricadence
that risk-taking by banks positively correlateshwihe comparative power of shareholders.
This hypothesis coincides with the results providgdSaunders et al. (1990) suggesting that
owner-controlled banks enter into higher risks thanks controlled by managers with small
shareholdings. Furthermore, Beck et al. (2009) ideevidence that larger privately held
banks move closer to insolvency than the smallergebut face lower distress probability.
Moreover, Beck et al. show that within the Germanking industry, privately owned banks
are less stable than savings banks or cooperatieseas they describe savings banks as
reporting greater distances-to-default than codpes This view is consistent with Fonteyne
(2007) who highlight that cooperative banks in f&a@re engaging in less risky activities
than commercial banks (see also Cihak and Hes€§ TR0

Barry et al. (2009) have found some contradictesults by comparing five categories of
shareholders that are managers/directors, institaliinvestors, non-financial companies,
individuals/families, and banks. Barry et al. destoate that the ownership structure is
evidently explaining differences in risk exposudsprivately owned banks. Accordingly,
high equity stakes held by individuals/families loanking institutions correlate with a
decrease in asset risk and default risk. Thesenfysdconfirm results published by lannotta et
al. (2007) who demonstrate that a higher ownersbipcentration is associated with better
loan quality, lower asset risk, and lower insolyerisk.> De Nicold and Loukoianova (2007)
indicate that due to the country and firm speait@aracteristics the risk exposure of foreign
banks appears significantly higher than that regabfor private domestic banks. Nevertheless,
De Nicolo and Loukoianova are not able to mainthair findings in the case of state-owned
banks and private domestic banks. In addition athibors verify that private domestic banks
enter to more risk than state-owned or foreign bathke to the larger market share of state-
owned or foreign banks. By contrast, Barry et @000) have not been able to find a
significant relationship between ownership struetand risk-taking attitudes in the category
of public banks. Moreover, they do not report angigant difference between publicly held

and privately owned banks while Berger et al. (30@0&monstrate state-owned banks

“Leaven and Levine (2009) argue that owners mightpamsate for the loss of utility from capital reganents
by selecting riskier investment strategies. Thusseems likely that stricter capital regulations dranking
regulation correlate with greater risk when thelblaas a sufficiently powerful owner.

® Jannotta et al. (2007) have found some empirigalence that public sector banks have poorer lagtity and
higher insolvency risk than other banks. Furtheentieir results indicate that mutual banks (sawagks and
cooperatives) rely on better loan quality and loasset risk than both private and public sectok®an



reporting poorer loan quality and higher defauskrthan privately owned banks. Another
strain of papers also differentiate between categaf risks by showing that mutual banks
enter to lower asset risk and lower default riskntlgovernment owned banks (Fraser and
Zardkoohi [1996], Hansmann [1996]), Esty [1997]d &annotta et al. [2007]).

Finally, Kwan (2004) illustrates that the expostwerisk of publicly held and privately
owned banks are statistically indistinguishable mvbensidering US bank holding companies.
This is consistent with Altunbas et al. (2001) whdicate only a low significance of their
findings in the German banking system that priyatelvned banks are operating their
business more efficiently than mutual and publiegid banks. Furthermore, Beltratti and
Stultz (2009) have studied the influence of bankelgovernance, country-level governance,
country-level regulation, and banks’ balance slagek profitability characteristics on banks’
performance in the course of the financial crisarf 2007 to 2008. In accordance with the
ownership structure of banks, Beltratti and Stultzderline that there is no consistent
evidence that better governance lead to betteopeance during the crisis, but have found
strong evidence that those banks with more shadehddiendly boards perform worse.

A considerable amount of research works indicatesignificant relationship between
ownership concentration and risk-taking. Nevertbglethere is apparently no consensus
whether this relationship is positive or negatilangotta et al. [2007], Barry et al. [2009]).
These ambiguous results in recent literature magdoerring because besides the ownership
concentration a number of further conditions ae® aletermining the risk-taking attitudes of
bank managers and bank owners. These are, fomagstahe role of banking regulation
(Macey and O Hara [2003], Levine [2004], Laeven &mdine [2009]), deposit insurance
(Prowse [1997], Beck and Laeven [2008]), or thebglzation of the banking industry
(Pathan [2009]). Furthermore, bank market conceatrgBoyd and De Nicol6 [2005], De
Nicolo and Loukoianova [2007]), stock ownership graons, and annual compensation
schemes for bank managers (Erkens et al. [2009)¢ciB&k and Spamann [2010]), and the
strength of bank boards (Sullivan and Spong [208épm to relate to banks’ risk-taking
attitudes. Moreover, general macroeconomic circantss appear to influence the risk-taking
behavior of bank§’

In this study, we intend to prove our hypothesiattit depends on the relevance of

principal-agent problems whether a bank is willittgg enter to substantial risks or not.

®Erkens et al. (2009) have shown that banks appl@iE@® compensation contracts with heavier emphasis o
annual bonuses were faced larger losses durinfjirthecial crisis from 2007 to 2009. Bebchuk and r8gan
(2010) suggest using regulation of banks’ execytiag as an important element of financial regulabecause
they show a significant relationship between baek&cutive pay and risk-taking behavior of bankgaitives.

" Boyd and De Nicol6 (2005) argue that banks belmawee risky as their markets become more concedtrate



Particularly, banking sectors appear to be vulrer&b risks that do not allow bank owners
monitoring bank managers. Furthermore, risk attisudf banks depend on the capability of
bank owners and bank managers to distribute risksaveral firms. Finally, we intend to
argue that the bank owners’ incentives for gairimgh returns strongly influence banks’ risk
taking behavior. Bank managers strongly dependinghimh profit-motivated principals
(capital market oriented or profit-seeking publieners) to a high degree tend to operate their
business by strategies that emphasize above avemgms without looking at risks.
Therefore, we use several aspects of the prinaigaht model to predict bank managers’ risk-
taking behavior. Moreover, we apply an empiricaldst to the distances-to-default of
different German banking sectors to enlighten bamgi-taking attitudes prior to, and during
the financial crisis of 2008.

In section 2, following, we will start outlinindhé theoretical background to gain ideas
whether it is possible that bank managers devriata the expected return to risk relation that
bank owners prefer. Section 3 will summarize théadaith a focus on explaining the
different ownership structures of German banksti&ee will compile the results and assess
those results within the scope of our proposed tihgsis. The paper will close with section 5

with a summary and a conclusion of our findings.

2. Theoretical Backgrounds

As pointed out before, the basic hypothesis ofgaper is grounded on the assumption that
the default probability of a bank measured by tistadce-to-default depends on the bank’s
ownership structure and corresponding propertytsigtructure. Accordingly, we will argue,
that in the case of decreasing influence of bankers on the behavior of the bank’s
employees, the occurrence of principal-agent problis more likely’

The basic principal-agent theory (see for exan@dlis and Jones [2009], pp. 255-6)
applied to the organizational structure of a bamfgests that the principal (bank ownEr)
mandates an employee as his agemnd do bank operations. The agénts free how to do
these operations, but has to accept given resimgtiln the case of banks, agents have to
choose a portfolio that consists of more or lesgyriassets. Thus, the behavior Afis
influencing principal’s profiIE(rp). If the agent is using more effatin her operations, she
has to bear higher costs whereas from the pririsipgdwpoint executing more effort by the

agent is a neutral good.

8 We define distances-to-default as the ratio ofsiima of capital-asset-ratio (CAR) and return-orets$ROA)
to standard deviation of return-on-assetfROA]). See for example Boyd and Graham (1986).
° See for example Saunders et al. (1990), Stul@gp®Beck et al. (2009) and Barry et al. (2009)



Typically, the bank owner offers a contract regota the working conditions for the
potential employee, including commitments on fixsadaries, variable salaries (rewards), and
fringe benefits. Depending on alternative employspgortunitiesA decides to enter or not to
enter the firm. If she is in the bank, she will &lgle to decide on her level of effort, for
example, on the amount of collecting informatioropto making investment decisions and
choosing the optimal portfolio of assets. Unforeswde market conditions or changestate
of nature) also influence return on assets. Depgndne andé the bank will receive returns
that owners and employees have to share accordthgtihe commitments agreed by both
parties in the initial offer.

We will adopt a very simple Holmstrom/Milgrom peipal-agent model to demonstrate
the relationship between risk aversion of agentd #meir risk-taking attitudes under
uncertainty. This model grounds on a risk neutraigipal P who employs a risk averse or
risk neutral agend with a coefficient of risk aversioR.* In addition to the classic principal-
agent model, our model assumes that the agergagdrchoose any combination of risky and
less risky projects (assets), whereas an effidrentier as suggested by Markowitz (1952) is
characterizing combinations of risky and less rislsgets. Moreover, the agent supposes a
probability function of possible returns and riskeo different holding periods assuming that
financial markets are frictionless. Agents obeyrgle-period utility functionsJ, which will
be maximized in accordance with the law of dimimghmarginal utility of wealth. The
principal supposes that agent’s effort increasdikieéhood of choosing the optimal portfolio.

If the agent’s effort is generally not observabtatas costly for the principal to monitor the
agent, the principal (bank owner) has to use ingestto encourage the agent selecting the
owner’s optimal portfolio.

We will use a commonly accepted utility functianitustrate the relationship between risk
aversion of the agent and her risk-taking behathat may depend on incentives paid by a
risk neutral principal

U = E(r,) — 0.005F g,
whereas- characterizes the agent’s risk aversion factor fiother information see Sharpe
[2007].) In the case of risk-neutral agents;0. Larger values foiF are reflecting higher
degrees of risk aversion. The agent’s optimal pbdfis the one that provides the highest
utility for the agent. This portfolio will be at ¢htangent of the respective indifference curve
and the efficient frontier (Markowitz [1952]).

Ysee for example Sinclair-Desagné and Spaeter (20hd)developed a model describing behavior of pntde
principals



Figure 1 explains the relationship between expeaeirns and risk. Point A and points in
the northeast of A like B, C, and D are efficientthe sense of Markowitz. Indifference
curvesl; to Iz represent risk averse individuals, wherbkas the indifference curve of a more
risk averse individual. Moreover, we characterizeandl; as modest and low risk averse
individuals.

The degree of risk aversion becomes clearer, idsgeime B, C, or D as starting points and
alternatively consider for the tradeoff between tétirn that an individual have to receive
and a given value of additional risk exposure (eigx utility is assumed constant). The
additional expected returns are decreasing if weeemipom B to D. Thus, a decreasing
curvature of indifference curve indicates a deargpsisk aversion. Within this frame, we
argue that bank owners will prefer point C if themg modest risk averse. Grounded on the
basic principal-agent theory, bank managers aremisk averse than bank owners because
they have lower possibilities of risk pooling. Mgeas are realizing less risk than owners, for
instance, by choosing point B. If bank managershaternative job opportunities in other
firms, it becomes more likely that they engagexoessively risky activities, and may prefer
point D. Both deviations from the preferred pointafg restricted by the owners’ ability to
control the bank managers.

Risk attitudes of bank owners may also relate wdtistage principal-agent relationships. If
we presume a sole owner, she is free to choosedmabination of risk and expected return
depending on her preferences, point B in figure dy rbe optimal. Principals of bank
managers are typically the ‘boards of banks’. Hyglgrofit-oriented capital markets
frequently force the boards of banks mandated by 8hareholders to seek point C in figure
1. In the case of state owned banks, the princijpalticians) may also be looking for above
average returns to finance public expenses outgigeblic budgets so that we suppose bank
owners choosing Point C as well. Moreover, oftem tlvner of a bank is simultaneously
operating as the agent on behalf of another prifiate (e.g. International bank holdings or
insurance companies), the citizens of a regiona(lammmunities), or the cooperative
members of the bank (cooperatives) so that we &ty observe multistage principal-agent
relationships. Due to these more complex ownerstriyctures, the preferred combination of
risk and expected return is tied to an increasahgvance of the principal-agent problems.

All the above conditions explain why from the bamkner’s viewpoint the selection of
optimal portfolios of risky assets will be most ilkely with the emergence of multistage
principal-agent relationships because higher infdrom asymmetries between bank owners

and bank managers are additionally increasing tblegility of principal-agents problems.



Figure 1: Indifference curves of principal and agents
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As stated out before, because of such uncertaiatiésnformation asymmetries we propose a
(significantly) higher probability of a firm-speaf financial crisis that is measured, for
instance, by distances-to-default. Moreover, thebability of default is depending on the

degree of pressure on bank managers exerted byovardes to seek higher returns.

3. Data and assessment of different ownership structures
The Bankscope Database has provided the data, mh Whs study is based, for the period
2000 to 2010. Our panel involves 397 banks assigimeden different principal-agent
relationships, while we have collected the infolmraton the principal-ownership structures
manually from banks’ annual reports published i©&0Furthermore, we have marked all
banks in our database traded on a stock exchan2@O® and have discarded all banks from
our sample if we did not get the relevant informatfor the years 2007 and 2008. Annual
observations have entered our sample only if welgetomplete information on ‘return-on-
assets’, ‘common equity’ and ‘total assets’ for toeresponding year of examination. After
eliminating discarded data sets our final sampleer03,194 annual observatioris.

In order to prepare the ground for our study we finst of all showing a number of
descriptive statistics. Furthermore, we shall agphyumber of least square regressions on the

so-called z-score (distance-to-default) descrilb@dexample, in Boyd and Graham’s seminal

! Bankscope database, Bureau van Dijk Electronidishibg



paper of 1986 as an appropriate measure of a bandmbility of default. The distances-to-
default (DD) will be calculated from the ‘return-assets’ (ROA), the ratio of ‘common
equity’ to ‘total assets’ (CAR) and the standargidion of ‘return-on-assetssROA):

__ CAR+ROA

DD =

return common equity

, whereaR0A = andCAR =

OROA total assets total assets

Thus, the somewhat intuitive z-score estimatesnimmber of standard deviations the
annual return-on-assets figures could fall, betbeecommon equity of a bank turns negative.
We will compute this risk figure grounded on thearstard deviation(cROA) of each
corresponding banking sector (see Table 13). Bedluehigher validity of these distances-to-
default, a further advantage of computing sectecsic standard deviations of the return on
assets is the comparability of banks that are tempsimilar business objectives.

In the section, following, we will use three commhpinfluencing factors of the principal-
agent relationship on banks’ risk taking behaviororder to illustrate the emergence of
principal-agent problems within the different owstap structures.

If bank owners have thability to control bank managersufficiently, we do not expect
that the bank managers deviate from the optimastment portfolio. Thus, principal-agent
problems do not seem likely. Accordingly, Tableidpthys our estimations of the monitoring
capabilities within the distinguishable bankingecgdries.

We tend to characterizeandesbankeby low abilities of owners to control bank manager
because the politicians who are conducting govemassues instead of the factual owners
(‘citizens’) are typically uninformed about the argy business. Local politicians mandated
by the citizens to monitor savings banks are atswsitained by missing knowledge about the
banking business.

In case of dispersed shareholders, we traditipnafisume that shareholders have no
control incentives because they have to share #meflts of monitoring to all other
shareholders. Thus, regarding monitoring capadslitive assume a high relevance of
principal-agent problems for banks held by dispgistgareholders. By contrast, banks owned
by only one individual (or ‘family’) are subject tnigh control incentives. The risk-taking
behavior of banks affiliated with commercial bank®mmercial bankspepends on their
specific ownership structure. If one individualfamily owns acommercial bankwe expect
the owner to have a considerable incentive to obnfrdispersed shareholders are owners of
a commercial bankwe contrarily do not presume a sufficient monitgrby bank owners.

Hence, forommercial banksie suppose a medium relevance of principal-ageitiems.



10

Taking into account federal state authority’s tsmmkth special business purposes owned
by the federal states, we suppose that the goverisnamd namely the ministries of finance
are able to control the bank managers to a highege®y contrast, members of cooperatives
generally are not able to monitor the bank manag@nslly, we assess controlling abilities of
banks affiliated with insurance companies or Indéional bank holdings to be comparable to
those ofcommercial banks

Table 1: This table shows our assessment of capability of bank ownersto monitor bank managers and
relevance of principal-agent problems assigned to the distinguishable owner ship structures.

Ownership structure Capability Relevance of priatigent problems
Federal state authorities (Landesbankgn) Low High
Local communities (savings banks) Low High
Private owner High Low
Dispersed shareholders Low High
Commercial bank

- Private owner High .

— Dispersed shareholders Low Medium
Cooperatives Low High
Insurance Companies

- Private owner High .

— Dispersed shareholders Low Medium
International bank holdings

- Private owner High .

— Dispersed shareholders Low Medium

The theoretical background oisk pooling by bank owners or bank managexplain that the
bank owners appear to be risk neutral or lessav&se than bank managers if owners have
better pooling possibilities (pp). Therefore, baowners prefer higher risk than bank
managers do. By contrast, if bank manager do raotttelose their workplace (wp) they are
seeking unreasonable high risks. In this case, baakagers prefer higher risks than the
owners do and principal-agent problems are mosdylikMore generally speaking, we assume
that throughout the years prior to the financiasisrof 2007/2008 investment bankers faced
low risk of loosing their workplace. Both high pow possibilities of bank owners and low
risk of bank managers of losing their workplacelleaseeking high risk by banks.

In the case of banks owned by federal state aitif®_andesbanken we do not notice a
chance of risk pooling by bank owners (‘citizensBy contrast, we presume that
Landesbankerengaged investment bankers that have incentivega& unreasonably high
risk. Thus, both the missing capability of risk ppg and the engagement of investment
bankers correlate with a high relevance of prinegggent problems.

Owners of savings banks (‘local communities’) andperatives are also very restricted in

risk pooling. In addition, savings banks and coapees typically do not engage investment
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bankers. Therefore, we expect low incentives tocketor risky activities resulting in a low
relevance of principal-agent problems.

By contrast, dispersed shareholders retain gogartymities to diversify their wealth in
several firms. Therefore, they are behaving (ng¢arbk neutral. Furthermore, banks owned
by dispersed shareholders are able to engage imeestbankers. Thus, in this case we
presume a high relevance of principal-agent problem

If an individual or family owns a bank, the capgaf risk dispersion usually is limited so
that we do not expect a divergence between rigkiddss of bank owners and bank managers.
Private banks face also good job opportunities rajaged investment bankers that create
excessive risk-taking incentives and causes a hatgvance of principal-agent problems.
Commercial banks banks affiliated with insurance companies and sslidéries of
International bank holdings are owned either bygig owners or by dispersed shareholders.
Hence, the relevance of principal-agent problenpears to be medium to high.

Table 2: Thistable shows our assessment whether bank owner s are equal risk aver se than bank managers
(lower pooling capabilities [pp])) and whether manager s have good chancesto find a new workplace (wp).

Ownership structure Yes/ No Relevance of princgggnt problems
Federal state authorities (Landesbanken)  No (pg3, (Wp) High

Local communities (savings banks) No (pp), No (wp) Low

Private owner No (pp), Yes (wp) High

Dispersed shareholders Yes (pp), Yes (wp) High

Commercial bank

- Private owner No (pp), Yes (wp) . .

— Dispersed shareholders Yes (pp), Yes (wp) Medium to high
Cooperatives No (pp), No (wp) Medium
Insurance Companies

- Private owner No (pp), Yes (wp) . .

— Dispersed shareholders Yes (pp), Yes (wp) Medium to high
International bank holdings

- Private owner No (pp), Yes (wp) . .

— Dispersed shareholders Yes (pp), Yes (wp) Medium to high

Incentives of seeking higher returnsay be excessive, when banks’ operations ground on
higher profit-orientated principal-agent relatiopsh In the case of federal state authorities
(Landesbankenwe assume that the influence of the principabliticians’) creates incentives

to seek higher returns because of principals’ etgben on financing public expenditures out
of bank profits while savings banks owned by looainmunities as well as cooperatives do
not seem to be influenced by such incentives. Bamksed by dispersed shareholders appear
to be tied to capital market expectations on gaitiigh returns to a high degree. By contrast,
banks with individual owners apparently do not otieg kind of expectation. Thus, dispersed
shareholders fortify principal-agent problems whpleévate owners may weaken this issue.
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Finally, we suppose thatommercial banksbanks affiliated with insurance companies and

subsidiaries of International bank holdings retatenedium expectations on future returns.

Table 3: Thistable shows our assessment whether bank owner s have incentives of seeking high returns.

Ownership structure Yes/ No Relevance of princgnt problems
Federal state authorities (Landesbanken)  Yes High
Local communities (savings banks) No Low
Private owner No Low
Dispersed shareholders Yes High
Commercial bank
- Private owner No Medium
— Dispersed shareholders Yes
Cooperatives No Low
Insurance Companies
- Private owner No Medium
— Dispersed shareholders Yes
International bank holdings
- Private owner No Medium
— Dispersed shareholders Yes

Table 4 summarizes ttaggregated relevance of principal-agent problesngerging from the
factors mentioned above while we assume that efiglfactors show an equal impact on the
risk-taking attitudes of banks. Thus, we apparefitlg the highest relevance of principal-
agent problems in the case of federal state atit®iandesbankénand banks owned by
dispersed shareholders while we predict a low egleg for local communities as well as

private banks and medium-scale relevance in the @bsther bank categories.

Table 4: This Table aggregates the relevance of principal-agent problems displayed in Table 1to Table 3

Monitoring Risk Seeking High| Aggregation
Capabilities | Aversion Returns
Federal state authorities (Landesbanken)  High High High High
Local communities (savings banks) High Low Low Low to
medium
Private owner Low High Low Low
Dispersed shareholders High High High High
Commercial bank Medium m;glum to Medium Medium
Cooperatives High Medium Low Low
Insurance companies i
P Medium Medlum o Medium Medium
high
International bank holdings Medium rl\}/ilgerc]hum to Medium Medium

Accordingly, Figure 2 shows the importance of thie@pal-agent problems graphically. We
draw simplified curves of equal distances-to-defdal example DR to DDs. Curves that are

closer to the origin indicate higher distances#fadlt. Consequently, we expect the highest
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distances-to-default for banks owned by an indigldawner and the lowest ones for federal

state authoritie_andesbanken).

Figure 2: Thisfigureillustratesthe distances-of-default of different owner ship-structures
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>
»

1 high ..
oW 18 Inability to control

It seems reasonable to compare distinguishableg@aés of bank with credit institutions
owned by federal state authorities’, like Kreditatts fur Wiederaufbau’ (KfW
Bankengruppe) that special purposes are centereldserely on the financing of private
firms. Hence, for these institutions aspects lilgk-taking or capital market pressure are
irrelevant. We additionally assume that the govemnimuses appropriate instruments to
control the behavior of such special-purpose barikserefore, we expect federal state

authorities in the origin of figure 2.

4. Analysisand Results

The following section covers our descriptive statss and regression models applied to
enlighten the influence of ownership structuresisk-taking attitudes of banks with a focus
on the subprime crisis of 2008.

First, Table 6 shows the ‘capital asset ratio’ JAassigned to the different ownership
categories throughout the observation period. Whe ascertain that special purpose banks
owned by federal authorities report the highesttabpsset ratios. By contrastandesbanken
display the lowest capital asset ratio, which maydoe the fact that these banks are also
controlled by federal authorities, but have adometbmpletely different business model as
described by Hufner (2010) or Hardy and HowarthO@®0 Furthermore, private banks,
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subsidiaries of insurance companies, and banksliagti with cooperatives are
distinguishable by relatively low capital assetiagtwhile banks monitored by dispersed
shareholders or International bank holdings applreprefer higher capitalizations. Not
surprisingly, savings banks and cooperatives dysgiailar capital asset ratios over the
examination period that may be due to their contperdusiness models (Beck et al. [2009]).
As pointed out by Adrian and Shin (2010), Brunnaené2009), or Schmielewski (2012),
low capital asset ratios by banks may indicate va sk aversion throughout periods of
booming asset markets particularly if banks areuieneously reporting high leverages and a
high volatility of ‘return on assets’ (ROA).

Table 6: Capital Asset Ratio (CAR) by principal

This table shows the Capital Asset Ratio (CAR) geuliby the examined ownership structures (pringipatr
the period 2001 to 2009. The Capital Asset RatidRLis the ratio of common equity to total assdtke

sample contains 3,194 yearly observations from I387ks. For further details of sample structure, sastion
‘data’.

Principal Average Median Max Min Avg. quantiles
Federal state authorities 0.1695 05068 0.9911 0.0226 0.61
Dispersed shareholders 0.0934 0.3967 0.7971 - 0.0036 0.49
International bank holdings 0.0738 0.3775 0.7515 0.0036 0.48
Local communities (savings banks) 0.0517 0.2789 0.5490 0.0088 0.52
Member of cooperatives 0.0516 0.2745 0.5411 0.0078 0.49
Commercial bank 0.0491 0.1101 0.2177 0.0025 0.36
Private 0.0597 0.0771 0.1526 0.0015 0.59
Insurance company 0.0443 0.0475 0.0741 0.0210 0.42
Cooperatives 0.0370 0.0419 0.0744 0.0095 0.33
Federal state authorities (Landesbanken) 0.0223 0.0240 0.0415 0.0064 0.06

Table 7 reports ‘return on assets’ (ROA) of bankd to the different ownership structures
over the observation period. Within this contekis remarkable that soni@ndesbankethat
are reporting the lowest returns on assets have aewng the crisis-ridden banks that the
Financial Markets Stabilization Fund (SoFFin) hasupport in the aftermath of the financial
markets crisis of 2007/2008 to a high degree. Tdus may be due to their changing business
environment over the last decade, as pointed ougxXample, by Hardy and Howarth (2009)
or Hufner (2010). By contrast, cooperatives, bardstrolled by dispersed shareholders, and
subsidiaries of International bank holdings dem@tstthe highest returns on assets from
2000 to 2009, while savings banks and affiliatesadperatives are reporting relatively low

returns on assets
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Table 7: Return on Assets (ROA) by principal

This table reports the Return on Assets (ROA) gedupy the examined ownership structures (principadr
the period 2001 to 2009. We define Return on AsiR@A) as the ratio of yearly return on total asséthe
sample contains 3,194 yearly observations fromtggiks.

Principal Average Median Max Min Avg. quantiles
Member of cooperatives 0.0029 0.0955 0.1918 -0.0007 0.47
Dispersed shareholders -0.0003 0.0486 0.0975 -0.0004 0.44
International bank holdings 0.0038 0.0482 0.0967 -0.0002 0.44
Federal state authorities 0.0030 0.0284 0.0578 -0.0010 0.34
Private 0.0038 0.0124 0.0284 -0.0036 0.58
Commercial bank -0.0004 0.0095 0.0195 -0.0004 0.56
Insurance company 0.0028 0.0076 0.0153  -0.0001 0.50
Cooperatives 0.0015 0.0046 0.0092 0.0000 0.30
Local communities (savings banks) 0.0016 0.0045 0.0092 -0.0001 0.43
Federal state authorities (Landesbanken).0001 0.0024 0.0050 -0.0002 0.56

However, returns on assets are only a rough itmliaan the risk appetite of banks. By
contrast, the ‘distance-to-default’ (DD) or so-edll‘z-score’ that is described in detail in
section 3 is a widely accepted and intuitive riggufe because it takes into account the
volatility of returns on assets. Table 8 demonefrahat special purpose banks owned by
federal authorities will apparently be the mosk @serse banks with a distance-to-default of
more than five times higher when compared with lkaaksigned to other ownership
categories. We tend to explain this observatiothieyvery special business purposes of such
banks that are focused primarily on project finagcactivities. Quite the opposite, banks
monitored by dispersed shareholders, banks affdiatith commercial banks, subsidiaries of
International bank holdings as well asndesbankerare evidently reporting the lowest
distances-to-default during the period 2000 to 2088 pointed out before, we are able to
typify these kinds of ownership structures by nstidtge-principal-agent relationships with
only weak opportunities to monitor bank manageas thay explain their low risk aversion as
demonstrated by the according low distances-totdiefa

In addition, it is interesting to note that thestdnces-to-default of cooperatives are
relatively low. We tend to explain this observatioy relatively strong fluctuations of the
returns on assets during the observation periocitr@aly, private banks, banks allied to
cooperatives, and subsidiaries of insurance corepaarie reporting the highest distances-to-
default due to the low volatility of return on assef these banks throughout the examination

period in question.
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Table 8: Distance-to-default (DD) by principal

This table shows the distance-to-default (DD) gemujpy the examined ownership structures (principaér
the period 2001 to 2009. The distance-to-defauld)(Bquals DD=CAR+ROAY (ROA), wheres (ROA) is the
standard deviation of ROA. The sample contains8yk&arly observations from 397 banks.

Principal Average Median Max Min Avg. quantiles
Federal state authorities 19.27554.9863 99.3889 10.5838 0.55
Cooperatives 14.6764 9.9157 9.4713 10.3601 0.77
Insurance company 15.9971 9.9104 9.5967 10.2242 0.90
Member of cooperatives 5.4461 5.3732 9.9210 0.8253 0.29
Private 11.8148 5.0530 9.8265 0.2795 0.76
Local communities (savings banks) 8.29624.4765 9.9962 -1.0432 0.62
International bank holdings 6.6964 4.2411 9.5652 -1.0830 0.32
Federal state authorities (Landesbanken)s.5064 4.1766 9.7770 -1.4237 0.34
Commercial bank 42783 3.7843 8.5003 -0.9318 0.21
Dispersed shareholders 3.39923.4526 7.5120 -0.6068 0.14

Table 9 reports the ‘total assets’ over the obgmmvaperiod assigned to the different
ownership structures. Column 4 shows that the bawksed by dispersed shareholders,
savings banks, subsidiaries of commercial banksd.andesbankehold the majority of total
assets allocated to the German banking system.rdiogy, the listed values of total assets
demonstrate the important role of savings banks garticularly Landesbankemwithin the
German financial industry. Furthermore, Table @siltates that in accordance with their total
assets savings banks and cooperatives may be ofnkayrtance for the stability of the
German banking system. In contrast, we are abtbdoacterize private banks and affiliates of
insurance companies by relatively low amounts t#l tassets from 2000 to 2009.

However, our results so far draw a relative roygtture of the relationship between
market shares of German banking sectors and risketattitudes of banks during the last
decade. Thus, in the following sections, we wifieofa deeper insight to the structure of the
German banking systems by considering pro-cyctibahges of distances-to-default prior to,
and during the financial crisis of 2007/2008 in matetail (Adrian and Shin [2010] or
Schmielewski [2012]).

Table 9: Total Assetsby principal

This table shows the Total Assets in thousands wifo Egrouped by the examined ownership structures
(principal) over the period 2001 to 2009. The sawuntains 3,194 yearly observations from 397 hanks

Average STD. Dev. Median Total
Dispersed shareholders 75,310,04279,993,576 1,073,820,924 12,501,468,147
Local communities (savings banks) 5,604,92816,663,472 126,147,600 9,881,488,100
Commercial bank 73,986,175 149,746,162 422,138,000 8,952,327,200
Federal state authorities (Landesbanker)97,825,514 124,029,856 233,269,500 8,704,322,600
International bank holdings 35,535,673 98,577,197 358,345,600 7,711,241,000
Member of cooperatives 10,539,121 68,322,704 512,730,650 6,239,159,600
Federal state authorities 36,796,351 73,083,754 200,092,450 4,157,987,700
Cooperatives 28,383,246 25,017,461 43,805,100 1,419,162,300
Private 3,291,562 2,375,028 5,911,200 306,115,30(
Insurance company 3,093,011 1,537,790 2,945,100 108,255,40(
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Because of substantial losses by German banksagitéicasset ratios that are not sufficiently
covering an unexpected volatility of return on &ss€able 10 reports a significant decline of
distances-to-default in 2008 and 2009. It is irgBng to note that the distances-to-default
from 2005 to 2007 tend to be significantly increshsempared to the period 2001 to 2004. As
pointed out before, we are able to highlight thaque2002 to 2008 by increasing averaged
values of total assets displayed by German bankstaid to explain this observation by a
large number of banks actively operating their he¢asheets to adjust the ratio of total assets
to common equity. In the aftermath of the finand¢iaimoil of 2007/2008, banks apparently
start de-leveraging their balance sheets by diimimgs the assets of the balance sheets as
suggested by the averaged value of total asset2009 reported in Table 11 (see
Schmielewski [2012]).

Table 10: Distances-to-default (DD) from 2001 to 2009

This table shows the distance-to-default (DD) gemlipy year over the period 2001 to 2009.The distdoc

default (DD) equals DD=CAR+ROA/(ROA) wherec (ROA) is the standard deviation of ROA. The sample
contains 3,194 yearly observations from 397 banks.

Distance-to-default Quantile Rank
Year Average Max Median Min Average
2001 7.4396 93.5773 46.9822 0.3872 0.44
2002 7.2748 95.3766 46.2983 -2.78 0.45
2003 7.8371 96.907 48.6635 0.4201 0.47
2004 7.777 97.3638 48.9642 0.5647, 0.49
2005 8.168 97.8812 48.3991 -1.083 0.51
2006 8.3698 98.9628 49.6713 0.3798 0.53
2007 8.4986 99.3889 49.9802 0.5715 0.54
2008 7.5124 9.9354 4.6643 -0.6068 0.51
2009 8.0036 9.9591 5.0827 0.2063 0.54

Table 11: Total Assetsfrom 2001 to 2009
This table shows Total Assets in thousands of Euonped by year over the period 2001 to 2009.Thepka
contains 3.194 yearly observations from 397 banks.

Year Average Mediar STD. Dev. Total

2001 8,795,669 49,253,965 2,400,000 2,843,459,600
2002 8,402,511 38,470,427 2,600,000 2,783,116,000
2003 10,245,837 39,487,252 2,800,000 3,447,078,600
2004 11,712,522 41,045,003 3,000,000 4,146,435,500
2005 13,472,913 45,093,730 3,100,000 4,905,714,800
2006 24,165,231 101,704,532 3,200,000 9,278,780,200
2007 28,814,919 127,709,352 3,400,000 11,128,899,900
2008 31,255,892 141,117,481 3,500,000 12,004,791,600
2009 28,857,375 111,876,519 3,700,000 9,371,500,000

At this stage of our study, we have found evideoicine distinguishable risk-taking behavior
of various banking sectors by the different owngrsétructures of German banks. The
section, following, will illustrate our results ofdinary least squares regressions applied with
the purpose of further clarifying influences on trexcentiles of the distance-to-default (DD)
for the period 2001 to 2007 and from 2008 to 2G&¥pectively. In addition, Table 13 relates
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distances-to-default to the relevance of princggént problems. The independent variables
(Table 12) of our regressions cover banks’ marketes (‘market share’), a dummy variable

to distinguish between exchange traded and nonaegehtraded banks (‘exchange traded’),
and a factored variable reflecting the ownershipcstire (‘principals’) of bank¥?

Table 12: ThisTableillustratesour variables used for descriptive statisticsand ordinary least square
regressions

Variable Definition Calculation formula
_ CAR+ ROA
" OROA
annual return
ROA=————
DD Distance-to-default total assets

common equity
CAR=——F+——
total assets

o0ROA = standard deviation of ROA

(QD?eDendent Percentile of DD rank | 1 = bank with highest DD
varigble) within sample 0 = bank with lowest DD

total assets bank
market_share Market share market share =

total assets industry

Exchange traded

(dummy variable) Exchange traded bank|] 1=yes; 0=no

— Federal state authorities (project financing
banks)

— Banks with dispersed shareholders

— International bank holdings

Principal agent — Private banks (e.g. family owned banks)

. Ownership structure of — Local communities (savings banks)
index (factored . .
; banks — Cooperatives (banks owned by cooperative
variable)
members)

— Banks owned by commercial banks

— Banks owned by insurance companies

- Banks owned by cooperatives

— Federal state authorities (Landesbanken)

Not surprisingly, the standardized beta coeffigent the assigned ownership structures
fluctuate over the period in question to a diffeérextent. The intercepts of the two regression
models applied to the period 2001 to 2007 and fA®8 to 2009 respectively demonstrate
the significant contraction of distances-to-defawitthin the German banking system during
our observation period. Table 13 reports a lowvaabee of principal-agent problems for

cooperatives as well as for the affiliates of caapees. Cooperatives obtain negative and

12\we defined ‘Federal state authorities’ as thesabur factored variable
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statistically significant standardized beta coeédiits, but with higher values from 2008 to
2009 than during the period 2001 to 2007 (Table ©Hmpared to special purpose credit
institutions owned by federal state authoritiegpmratives generally appear to operate their
business activities with relatively low distancesdefault. Nevertheless, the lower
coefficients of our regression model for the perg@d1 to 2007 in comparison to the period
2008 to 2009 coincides with our assumption thapeoatives report only low principal-agent
problems patrticularly if taking into account thatthguishable intercept of the two regression
models. Additionally, the positive and statistigakignificant coefficients obtained for
affiliates of cooperatives evidently confirm thentency.

Our regression model offers some evidencelthatlesbankesignificantly decrease their
distances-to-default from 2008 to 2009, although evdy find a statistical significant
relationship to the distance-to-default in our esgion model for 2008/2009 that may be due
to a poor coverage of data from 2001 to 2007. Withis context, it is remarkable, that we
suppose a high degree of principal-agent problemisandesbankeas reported in Table 13.

In contrast, savings banks owned by local commemprovide the highest and statistically
significant (standard beta) coefficient over theigue 2008 to 2009. In this case, we clearly
maintain our assumption that savings banks are isigoa/ low relevance of principal-agent
problems. Moreover, savings banks apparently peefaunter-cyclical behavior while other
banking sectors are increasing their asset sitleedbalance sheets (for further details on risk-
taking behavior of German savings banks see faiamee Holl and Schertler [2009] or
Schmielewski [2012]).

Quite the opposite, banks monitored by disperbagetiolders generally appear to show a
higher risk appetite than other banks since thaginlihe lowest and statistically significant
standard beta coefficients during the observatienod. Although banks held by dispersed
shareholders tend to increase their distancesfatigthey consistently enter the regressions
with negative and statistically significant startldeta coefficients. This observation offers
strong support for our hypothesis that those bamith dispersed and low concentrated
shareholders are operating their business lessaviskse than other German banking sectors
due to the high relevance of principal-agent protsidisted in Table 13.

These high-risk taking attitudes are comparabléhtse of banks owned by commercial
banks because they also enter our regressions nedjative and statistically significant
coefficients throughout the observation peri@bmmercial banksvidently accepted low
distances-to-default from 2001 to 2007 as well asing the episode of the mortgage

subprime crisis from 2008 to 2009, when the finahciisis reached its melting point with the
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default of Lehman Brothers and the disturbancestioér globally operating bank holdings.
This coincides with our assumption of medium ppat¢iagent problems @ommercial banks
reported in Table 13.

In contrast, banks with a remarkable low risk d@j@eontrolled by insurance companies
and private banks appear to adjust their distatweefault efficiently. This risk attitude
relates to positive and statistically high sigrafit coefficients over the observation period
particularly in the case of banks allied to insa@earcompanies. Thus, these results also
provide strong support for our thesis that bankshwow relevance of principal-agent
problems are selecting their optimal portfolio @fntly as long as bank owners are carrying
out considerable monitoring capabilities. Comparimgvate banks and subsidiaries of
insurance companies demonstrate that standardcbetcients of private banks are lower
than those for banks held by insurance companiebxdaummarizing, we can clarify that due
to a low relevance of principal-agent problems gevbanks appear to be more risk averse
than banks with differing ownership structures sastbanks reporting dispersed shareholders
or affiliates of commercial banks.

Finally, banks dominated by International bankdimays also enter our regression models
with negative standard beta coefficients. Althoutitese coefficients are statistically
significantly from 2001 to 2007, we find only weakpport for our hypothesis that banks
affiliated with International bank holdings emergdigher risk appetite in the course of the
financial crisis from 2008 to 2009 than other bansite the opposite, contrary to the
findings for the period 2001 to 2007 the standaeth lzoefficients of our regression model for
the period of 2008 to 2009 are relatively low amd statistically significant that may be due
to the moderate relevance of principal-agent prablésted in Table 13.

Lastly, themarket shareof banks negatively relates to the distance-o&udléfsince it
obtains a negative and statistically significangf@ioient for the period 2001 to 2009. These
findings are consistent with some research pagewisg that the market share of a bank
positively correlates to its risk-taking behavi@oyd and De Nicolo [2005], Laeven and
Levine [2009]). In the case of our dummy variabdlecting exchange tradedbanks, our
regression models display a coefficient that isstatistically significant for the period 2001
to 2007 while it seems more likely that exchangeléd banks are tied to lower distances-to-

default than banks not listed on a stock excharaga 2008 to 2009.
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Table 13: Assessment of Ger man banking sectors

This table displays our assessment of German bgnééttors in accordance to profit pressure, degfee
incentive compensation, and monitoring capabiliGégrincipals (DD="distance-to-default’, FSA="fed# state
authorities’, LC="local communities; (ROA)=sector specific standard deviation of retomassets).

- Averaged DD DD Relevance of Principal-Agents
Principal (200192007) 2008 |° (ROA) Problemsp )
Private 12.81 8.26 0.0054 Low
International bank holdings 6.38 6.70 0.0116 Medium
Dispersed shareholders 3.60 2.97 0.0274 High
FSA (Landesbanken) 6.11 3.45 0.0040 High
Commercial bank 4.59 3.02 0.0114 Medium
Insurance company* 15.43] 15.17 0.0029 Medium
Federal state authorities 24.90 9.23 0.0089 Low
LC (savings banks) 8.13 8.65 0.0064 Low to medium
Members of cooperatives 5.35 5.77 0.0100 Low
Cooperatives 13.68] 17.00 0.0026 Low

*law permits only low risk bearing assets (BaFif]2])

Table 14: Ordinary least squares (OLS) regressions on per centiles of distances-to-default (DD)*

This table shows the standard beta coefficientwdihary least squares (OLS) regressions over ¢hiegh 2001
to 2007 and from 2008 to 2009. The dependent Varighthe percentile of distances-to-default (DDhe
sample covers 3,194 yearly observations from 39nkdba(FSA="federal state authorities’, LC='local
communities). Significance levels are marked with(P>t) <=0.01, ** (P>t) <=0.02 and * (P>t) <=0.05

2001-2007 2008-2009

Coef. Std. Err. Beta Coef. Std. Err. Beta
Market share -0.036  0.0061] -0.107*** -0.013 0.0054| -0.074**
Exchange traded -0.022 0.0263 -0.022 -0.113 0.0416| -0.118***
Member of cooperatives -0.351 0.0296| -0.473*** -0.152 0.0438| -0.202***
FSA (Landesbanken) -0.061 0.0667|-0.017 -0.164 0.0641] -0.093**
Local communities (savings
banks) -0.010  0.0281]-0.017 0.175 0.0411] 0.300***
Dispersed shareholders -0.454 0.0361] -0.340*** -0.253 0.0550] -0.202***
Commercial bank -0.356  0.0385| -0.227*** -0.249 0.0572| -0.174***
Cooperatives 0.105 0.0476| 0.044* 0.416 0.0749| 0.184***
Insurance companies 0.2B84 0.0544] 0.105*** 0.526 0.0936( 0.178***
International bank holdings -0.282  0.0394] -0.250*** -0.012 0.0628 -0.010
Private 0.201 0.0397| 0.115*** 0.137 0.0612 0.081*
Intercept 0.624  0.0274 0.464 0.0395
r-squared 0.4214 0.4457
Adj.r-squared 0.4184% 0.4369

To conclude this section, we are able to ascett@hownership structures of banks display a
statistically significant relationship with our cidered measurement of distances-to-default.
Furthermore, the results confirm our assumptions tlo® relevancy of principal-agent

problems to a high degree.

13 All regressions are examined by the means of STATA with default standard errors
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Conclusions

In a first stage, we rely on a theoretical modeplaixing that from the bank owners’
viewpoint three factors of the principal-agent tielaship are determining the probability of
finding the optimal portfolio of risky assets sublat are the ability to control bank managers,
risk pooling by bank owners and bank managersjrasahtives of seeking high returns.

Depending on the relevance of the emerging pratagent problems, the ownership
structure of a bank may mislead the bank managekKstaking behavior in such a way that
she chooses an unreasonable position of riskysabsstresult in bank owner’s disutility.

Moreover, it seems likely that the greater thdippyessure on bank managers exerted by
bank owners to seek high returns the greater tlobapility that bank managers take
excessive risky positions. Furthermore, it is itnei that the lower the monitoring capabilities
of bank owners the greater the probability of fieskiin choosing the optimal portfolio of
risky assets from the bank owners’ viewpoint. Thessumptions are of major interest to the
bank owners since the marginal increase of retwthe lower the higher the level of risk as
suggested by Markowitz (1952).

In a second stage, by comparing different kindsvaiership structures within the German
banking industry we offer empirical evidence tha tisk-taking attitudes of bank managers
are depending on the ability to control bank mamgagie risk pooling by bank owners and
bank managers, and the incentives of seeking hegirns. In detail, we can underline the
distinguishable risk-taking behavior of bank mamagéhat are participating different
principal-ownership-structures by measuring theoediog distances-to-default reported for
the period from 2000 to 2010.

Finally, we tend to argue that our theoretical slas well as our empirical findings could
explain the ambiguous results in recent literatiarticularly, our theoretical model may
contribute to the current discussions with regulatuthorities on necessary changes of the
supervisory framework: If ‘private banks are thdétérebanks’ due to a lower emergence of
principal-agent problems these banks might be etgdlto a lower degree. By contrast,
legislative and regulatory authorities should iase their vigilance in terms of principal-
agent problems within certain sectors of the bagkmlustry demonstrating a high relevance

of principal-agent problems.
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