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1 Introduction

The analyses conducted in this paper are baseleotopic “Banks and their capital
structure”. Banks can finance themselves with dégoghis is unique and can not be
done by other institutions or firms. Moreover, riagion requires banks to follow

compulsory rules when deciding about the capitakcsare.

The paper is organized the following way.

First, different theories of bank capital in theedature are described. The discussion
touches the irrelevance of financing by Modigliamd Miller (1958), market theories
(competition) by Allen, Carletti and Marquez (20063 pital structure under asymmetric
information by Diamond and Rajan (2000), capitalicure and deposit insurance by
Gangopadhyay and Singh (2000), and capital streictad liquidity by Peck and Shell
(2010). Furthermore, if available in the literatutbe theories are supported with
empirical evidence.

Second, the capital structure is under scrutinys nalysed which components do
influence the equity to total asset ratio. Addiably, the amount of deposits is
interesting. The influence of different variablesdeposits is examined.

Third, a short part on capital regulation is wntté-urthermore, the influence of
regulation on the capital buffer held is analysed.

Fourth, the paper looks at the capital buffers ariks. Of special interest are factors
that influence the amount of capital buffer held.

The last section consists of an empirical part. fhie®ry and the methods explained in
the paper are applied to the data that consisBiafpean banks. Since regulation does
not seem to be the only constraint or influencethen capital structure of banks, the
questions are whether and how do variables inflea¢he equity ratio, the capital buffer
and the amount of deposits held by banks. The reses conducted with regressions
that are applied to the data set. It is attempidthtl variables other than regulation that

actually do define the capital structure of banks.



2 Bank financing

2.1 The Irrelevance of Capital Structure

2.1.1 The Theory
According to Modigliani and Miller (1958) the valud a firm is independent of

whether it is debt or equity financédt seems to be rather intuitive that this model
might not be applicable for banks since they ogenata different environment than
corporations. Additionally, the existence of deposind bank runs is rather unique for
the banking industry.

However, Merton (1995) points out that the Modigiiand Miller theorem can not
just be dismissed because of the simple fact tiatunderlying business is banking.
Additionally, the model does talk about the exigtéquity and about how costly raising
new equity is. Furthermore, it seems that demanmbsies are not so different from
other securities, since most companies could ibsunels with similar characteristics.
Therefore, demand deposits do not represent a dimgnadvantage for banks.
Moreover, the existence of deposit insurance stéckas a net subsidy. However, it is
argued that the costs of insurance premiums oftéweagh the benefits. Therefore,
insurance must not have a positive net influence.

Additionally, Miller (1995) argues that a 100% dguinanced bank could exist due
to the fact that the return on equity is varialhe aot fixed. It depends on the assets’
risks but also on the amount of leverage a bank Tiaerefore, a bank’s costs of equity
are lower if it holds less debt. The author talkewdt a bank which has costs of equity of
6% and is supposed to have a return on asset ofAB#wugh the book value of the
equity might not reflect the higher return, the kbarshares will sell at a premium. This
will make up for the lower return on equity. Thi®nks also the other way, in the case
that, the bank is underpriced on the market. Addél leverage would not change that
mispricing. At some point additional debt does onger carry net benefits. The higher

leverage would be reflected in a higher cost ofitggu

! Modigliani and Miller (1958) p.268
2 Miller (1995) p.484-486
3 Miller (1995) p.486-487



These explanations state that the capital structoes not matter and Modigliani and
Miller (1958) is a valid concept, even in bankfhg.

2.1.2 The Empirical Evidence

DeYoung and Yom (2008) analyse the change of thetamd liability management
over the years. They blame a maturity mismatchhefdctive and passive side of the
balance sheet for the crisis in 2007-280hey argue that over time, the development
of new financial products has helped banks to bectess depended on asset and
liability management. Furthermore, deregulation andncreased share of non-interest
based income have also contributed to a decreagis whportance. This means that
insuring against interest rate is no longer exgklgidone by matching maturities of the
asset and the liability side. The natural hedgassiets and liabilities has declined in
importance for banks. These facts lead to the gsomthat assets and liabilities are
no longer strongly correlatédThe authors explore the following question: “hdaamk
assets and liabilities become measurably more @wtEmt over time?” Moreover,
they want to know if all the new interest derivatesl products are responsible for a
measurably independence. They use canonical ctorelan order to detect the
relationship between assets and liabilifies.

The sample under scrutiny consists of US commefmaks from the years 1990-
2005. The data is provided on a yearly basis aatyam@s are conducted with five years
subsamples in order to detect any changes in thgoreship. Additionally, the banks
are put in different groups based on their sizassfets. Furthermore, the asset side is
split up into six subgroups and the liability sige five subgroups. These analyses
already reveal some trends. Banks seem to havedsssand short term securities on
their balance sheets. It is assumed that due toehigompetition banks are forced to
better manage their assets and invest into askatsptovide them higher returns.
Another explanation can be that advanced cleayatesis make it unnecessary to hold
as much cash as before. Furthermore, better exadbe liquidity market could have
led to the decrease in cash. Moreover, the maarhiave shifted from short term to

more long term horizons on the balance sheets. iEhike result of a better capital

* Miller (1995) p.487

® DeYoung and Yom (2008) p.275-276
® DeYoung and Yom (2008) p-278
"DeYoung and Yom (2008) p.276

® DeYoung and Yom (2008) p.276, 283



market access for business owners and the higlyggrgement of commercial banks in
the mortgages sector. The change in maturitiescvoave an impact on the interest risk
for banks. This means that longer maturities on dbkset side also require longer
maturities on the liability side. It could turn odgifficult to find a natural hedge on the
liability side for the asset. Nowadays, due toekistence of new financial products the
severity of this problem has significantly declirfed

The changes of the liability side of the balanceeshreveal how diverse banks of
different sizes have become. Smaller banks lost deposits whereas demand deposits
experienced significant growth. This proves thatkrusiness clients are the key
element in the daily life of small banks. Furthermoit reveals the increased
competition between banks for core deposits. Noy@damaller banks find it more
difficult to attract consumer deposits than theirger competitors. The effect is of
course vice versa with larger banks. They have gr@wore deposits on their balance
sheets. These outcomes indicate that the maturigoi@ deposits is now higher for
larger banks and lower for smaller banks. Themoiglifference in the development of
purchased funds in smallest or largest banks. Thases follow an upward path.
Furthermore, the amount of equity held has sigaifity increased. This is due to tighter
regulations but is also a result of high retainednimg when the industry has been
booming™®

DeYoung and Yom (2008) only report correlationst thee at least 0.3 and are so-
called strong correlations. It can be seen thasthiang correlations between assets and
liabilities are more obvious in the larger bank lgsas. One explanation can be that
larger banks are indeed more engaged in assetiability management. On the other
hand, a non homogeneous small group or noise eatecthat outcome. Last, it can just
mean that the model implied is just better suitgddrger than for smaller banks.

Comparing the asset and the liability side pairenafready reveals interesting results.
32 strong correlations can be observed betweenarasidemand deposits. Out of those
11 are positively correlated. Simultaneously tHraee a negative cash and core deposit
relationship. Furthermore, seven strong correlatiamow a positive relationship
between long term loans and core deposits. Lasifyers assumed to have a positive
correlation with long term securities in five cas@hese findings are interesting

because they indicate that retained earnings atehaldl in cash or short term

° DeYoung and Yom (2008) p.283-285
¥DeYoung and Yom (2008) p.286-287
" DeYoung and Yom (2008) p.287



investments. Instead they are invested into lidputhighly profitable assets. However,
it can also be interpreted as banks becoming evere msk avers, since they have
higher capital and at the same time less riskystnaents for their profits. These results
support the observations mentioned abGve.

The fact that the correlation of assets and lidiis stronger for larger banks is also
true for the canonical correlations. The canonwzalables associated with the liability
side are responsible for 7% of the diversificatafrthe asset side. The result is much
higher when conducted vice versa. In that caseatiset side explains 12% of the
accounts on the liability side. This can lead te ttonclusion that banks find an
investment project first and than look for finargfi Furthermore, the redundancy
coefficient indicates that the canonical correlatis determined by a low amount of
individual relationships between the asset andidtdity side. A strong and significant
relationship between assets and liabilities isalisced. In the first panel (based on the
first loading) the most obviously correlated vakebare long term loans and core
deposits. The results point into a positive diactiwhich indicates that those two
accounts do move in the same direction. Such @igeship is not in conflict with the
maturity mismatch assumption since more depositeentgpossible to invest long term
without taking on a significant interest rate riSke same relationship is discovered for
short term loans and purchased funds. That kinohwadstment can be critical due to
interest risk. Therefore, purchased funds are bm&sted into short term products,
preferable with high returrs.

The second panel (based on second loadings) retretidong term securities and
equity are strongly positively correlated. Thisatenship is not unexpected because it
has been already detected by pair wise correlatioseover, a positive relationship of
cash holding and demand deposits is shbwn.

In order to be able to actually find the developt&nasset and liability dependence
or independence the authors look at the annualndahcy coefficients. These are
measured for the period of 1990-2005 and once gplih asset size quartiles and once
in asset size decilé§.The first analyses, where it is tested how mudte “iability

canonical correlations explain the variation of #wtual asset account data’does not

2 beYoung and Yom (2008) p.287
13 DeYoung and Yom (2008) p.290
4 DeYoung and Yom (2008) p.275-290
5 DeYoung and Yom (2008) p.290-293
®DeYoung and Yom (2008) p.294
" DeYoung and Yom (2008) p.294



reveal a significant pattefi. However, when testing how much “the asset canbnica
correlations explain the variation of the actuabliity account datd® the results gain
more importancé® The redundancy coefficient is higher. Furthermdtine, dependence
of asset and liabilities is obviously dependedlmliank’s size. Last, it can be seen that
over time the coefficient gets smaller for larganks, which means that the asset and
the liability side get more independent. This canelzplained with the existence of the
financial innovations. However, the findings foratar banks are the other way round.
The redundancy coefficient is gaining importancesé{s and liabilities are becoming
more dependent. The result could be driven by alethat small banks have increased
in size along the sample period. Therefore, theinddncy coefficient indicates that
small banks and large banks have moved closerhtegedt least as far as the level of
the redundancy coefficient is concerrféd.

DeYoung and Yom (2008) find that indeed the existenf financial innovations
related to interest rate risk has a negative impadhe banks’ asset management. The
results indicate that the Modigliani and Miller B8 concept seems to be more
applicable to banks nowadays. Moreover, it can drecladed that asset and liability

management is no longer the only tool of interis$t managemerft.

2.2 The optimal Capital Structure under Asymmetric Information

The following theory assumes that the kind of ficilag matters. An important
assumption is the one related to asymmetric infionaA bank or intermediary can
create value if it knows more than another investioo joins the project at a later point
in time? In that case the theory of Modigliani and Millet968) does not seem

applicable anymore.

2.2.1 The business model in banking

Banks do differ from regular firms. In order to enstand the reasons behind their

financing decisions their business model has ti&rmvn. The core activities are the

18 DeYoung and Yom (2008) p.294

¥ DeYoung and Yom (2008) p.294

2 DeYoung and Yom (2008) p.294

% DeYoung and Yom (2008) p.293-296
%2 DeYoung and Yom (2008) p.296

% Diamond and Rajan (2000) p.2431



provision of liquidity and credits to other busisemgents. Diamond and Rajan (2000)
describe the environment as follows: there are @gevho have a business with which
they can generate additional profits due to theugbe skills. There is a need for outside
funding. Furthermore, an investor has always th&sibdity to either proceed with the

project or to liquidate it. This means that therdgean be replaced by another agent
who is only slightly less skilled than the previo@n the other side, the business
agent’s bargaining power is his ability to genertiie highest rents possible with this
business. The earlier in the business cycle a ftestdets to invest his money, the better
he is informed about the business itself and tHate@ activities. So an earlier

investment has a higher payout than an investmeadenat a later point of time.

Moreover, the better informed an investor is, tighér is the amount he can lend and
the greater is his bargain power towards the agtowever, the funds he is able to raise
from outside investors are smaller than the origioan since the new investors are
missing that information advantagfelt can be seen that the problem lies in the taat t

human factors are attached to the original projEoe project and the skills to run it are

necessary to be able to sell the business aneatectiquidity >°

2.2.2 Banks financed by deposits and equity

If a bank issues deposits it is obligated to payittvestors back on a first come, first
served basis. In the worst case scenario, investboscome last do not receive back
their initial investment. Therefore, depositors Iwdllways run and demand their
investment back when they feel insecure about tiveré performance of the bank.
Moreover, depositors are not willing to renegotikieding conditions because for the
individual it is always more profitable to try tetgback the total amount invested, even
if that is realised at the costs of other deposit§rThis is called the “collective action
problem™”’.

Assuming that a bank is optimally financed by dégosnd assuming a banker who
tries to generate some extra profits by considesgling the business to a less skilled
agent would lead to the following scenario: theatgors would have to give some of

their gains to the banker, additionally, they woaksume their investment is no longer
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safe and therefore, start a run at the bank. lardalprevent this from happening and to
keep the depositors as clients the banker actagusttermediate agent who will make
sure to receive the money from the business agakt énd repay depositors. In order to
prevent a bank run, any additional gains will gahe depositors. It can be seen that
under certainty a bank is optimally financed byass®

However, in an environment with uncertainty a spldeposit financed bank is
suboptimal because than the bank is exposed teuisk as fluctuations in the value of
the assets. A sudden drop in value would leadank run without previous changes in
the banker’s behaviodr.In order to prevent such a scenario from happerirganker
is well advised to raise equity which can not ggoate in a bank run. Equity, as a
residual claimant, offers security to a bank. Hogrewt comes at a cost namely, that
bankers can generate extra profits since the edutgders lack the bank run as
bargaining instrument. Therefore, in a one periasteh the bank is best financed by
deposits and equity. The amount of equity depends® before mentioned trade &if.

In a model with several periods, the banker gawesapportunity to renegotiate with
the business agent as far as, for example, matsritpncerned. In the end, a higher
amount of capital has a positive effect for theleais gains, provides the bank with
stability against bank runs and enables to gaieteebbargaining position towards the

business agenit.

2.2.2.1 Single Period Model

Diamond and Rajan (2000) introduce a model withfdlewing characteristics and
relationships. First, it is assumed that the mdued two periods. Furthermore, the
relationships explained above can be applied. Thexea business is financed by a
lender who has an information advantage over oaitédédners. The business agent
creates additional value by conducting the busimeshis special skills. At the end of
the second period the business agent will try teive better conditions compared to
those which have been established in form of araon@t time 0. He can do so by

making the use of his skills in the future dependadhe negotiation result in time 2.
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The business agent will make a new offer to theléerwhich leads to the following
reactions’”
1. Turn down the new suggested payment and sell therlying asset®
2. Acceptance of the proposal.
3. Turn down the offer and take the business awaydonext best skilled
business agerit.

The first answer results in a lower collection siamthe lender since the liquidation
price is lower than the borrower’s original proniseepayment. The second one,
obviously results in a lower price. For the busthagent it makes only sense to pay less
to the investor than what was written in the foshtract. The last option decreases the
repayment too, since employing the personal skifisthe original business agent
generates the highest profits. It can be seenthleabusiness agent has an advantage in
the negotiation. In the end the business agenwofidr the liquidation value since this is
the maximum price the lender can get without treeip skills of the business agéft.

The lender can act as intermediary and financeohistanding loan with outside
investors. First, it is assumed that they can inwegorm of equity. His information
advantage makes it possible to collect a higheruatithan the outside investors would
be able to get. Therefore, the lender (=bank) hdmrgaining advantage over the
outside investors at maturity (t=2). In the evehtemegotiations the bank will always
enter into that process with the business agesit fithis is intuitive since the advantage
over the outside investors is the collection powbkich will be used in the negotiation.
If the negotiation with the business agent hasadlyehappened than this advantage is
worthless. The negotiation process between banloatside investors is similar to the
above mentioned:

1. Cut the intermediary out and negotiate with theirmss agent (loss of
value due to lack of informatiofiy.

2. Except the offer from the bark.

3. Negotiate who will get into the negotiation procesgh the business

agent®
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Both profit from a 50:50 distribution of any additial gains due to the information
advantagé’

As mentioned above if the refinancing is done \epaskits than a renegotiation is not
possible without triggering a bank run. The altéues a depositor has got are the
following. *?

1. Except the new offef®
2. Trying to collect the full amount of his depositnelucing a bank run,
entering into a negotiation process and tryingvmicha bank rurf?

The second scenario can result in a squeeze dhedfank, which directly engages
the business agent and the depositor in a dial&gue.

Since any attempt of the bank to change the ofigioaamitments to depositors will
lead to a bank run and therefore, will reduce &isaorofit to zero, renegotiation is not
an option for the respective bank. The bank witgfogains and only depositors profit
from any additional surplu€.

Therefore, a banker who seeks for outside invesior$=1 will promise those
depositors a full repayment to avoid a bank run.rédwer, in order to avoid
disintermediation which would result in outside estors’ and business agents’ direct
negotiations, bankers do not extract rents fronodiggrs. In fact they just act as transit
station where all gains are distributed to the d@pcs. Their role in the economy is still
valid. They are able to collect a higher amournmohey from the business agent for the
outside investors. This ability is important be@us creates liquidity since the
information advantage makes it possible to lendantiéct a higher loafY.

From the above outlined characteristics of invesibican be seen that the optimal
bank capital structure consists of deposits andtyedun this new game a banker who is
withholding his skill at t=2 has a good bargainjmgsition but only against the equity
holders. From the descriptions above the possibileomes of the game can be easily
derived. There can be only two states: either tmeumt of deposits outstanding is
higher or lower than the agreed repayment or bamlamllection value. As already

mentioned the depositors who feel threatened kigat inoney is in danger will trigger a
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bank run which is the case when the available atndaes not cover the outstanding
deposits. Is the agreed repayment or banker’satmlevalue met than there is no bank
run. The gains of equity holders and the bankedefmend on the amount of repayment,
the banker’s collection value and the sum thaietgity holders can collect without the
banker’'s help. Given that the depositors get pait, fthe money left over can be

distributed among the other players of this gamethe case of a smaller repayment
than the amount equity holders would be able ttecplthe banker’s help is not needed
and therefore, he is disintermediated. In the ewdnthe banker's collection being

higher than the repayment and the repayment isebitigan the amount collectable by
the equity holders the gains after satisfying tbpasitors is distributed the following

way: the equity holders get the amount that thewld/dave been able to collect
themselves plus half of the gains made due to kils ®f the banker and the banker
gets half of these additional gains too. The gaesve from the difference between
repayment and the collectable amount of equity érsldThe last possibility is the

repayment being bigger than the amount collectbblthe skilled banker. In this case,
that after the distribution to the depositors theity holders get the amount they would
have been able to collect themselves and halfe@fgtins. The banker gets half of the
gains too and the gains are derived from the bankekilled loan collection minus the

amount the equity holders would have gotten withbatbanker’'s engageméfit.

It can be seen from the above statements thatdims gf the banker does depend on
the amount of deposits chosen at t=1. The higheathount of deposits issued the less
rent is possible for the banker, in the worst dagegains might even be zero if a bank
run has been triggered. Therefore, the banker Hesce interest to keep the deposits
low in order to realise the maximum gains possitde him. The optimal capital
structure is found after trading off the costs dbamk run in a bust with the rent to
bankers in a boom. Therefore, the optimal capitakcture is characterised by relatively
more deposits when a boom is expected since thaosders do feel safer and
relatively less deposits when a bust is feared.ithaially, the liquidity of assets does
influence the capital structure. It is argued thigher illiquidity calls for a more robust
capital structure which can be achieved by issemgjty. Last, the collateral of the loan
has an impact on the capital structure too sinseigk and the risk of the loan is

correlated. It can be compared to the observedstigiing problem in firmg?
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2.2.2.2 Multiple Period Lending Model

In this case, there are projects involved that tlagiughout two periods meaning that
they do not mature before t=2. In general, it seenie quite intuitive that a banker has
to pay his depositors in t=1 in order to avoid akbeun. The amount that needs to be
paid is the amount of deposits outstanding. Funtioee, the money he can distribute
depends on the amount that the business agemayilhim in t=1 and how much he can
borrow from outside investors in exchange for fatpromises in t=2°

In time=1 the possible solutions of the game aegfdlowing:

1. If deposits are higher than the liquidationueabnd the business agent
refuses to pay than there is a bank run. Depositdrgirectly seize the
money, which will be less than the banker couldehewllected. Bankers
and equity holders will get nothirg.

2. It is assumed that deposits are not higher tis&tlg or safe deposits or the
liquidation value. Furthermore, in this scenarie tfalue of safe and risky
deposits is higher than the liquidation value. Tleiads to a loss of the
banker’s bargaining power. If the risky deposite higher than the safe
the deposits than at a certain point the abilityghaf banker to collect the
liquidation value will fall to the value of riskyeghosits in t=2. However, if
the risky deposits are smaller than the deposits=bfdo not influence
future payoffs’?

3. Again, it is assumed that deposits are notdrigfian risky or safe deposits
or the liquidation value. In this scenario riskypdsits are smaller than
safe deposits and they are smaller than the liomasalue. Now, the
banker can use his liquidation threat. If the amtairdeposits held in t=1
exceeds the optimal amount of deposits than lidwdain t=1 is a
possibility, especially if the business agent plss than what can be
received via liquidatior® In the event that the liquidation value in t=1 is
higher than the expected returns from the proje¢t2 than the banker is
able to make higher gains than the actual liquidatvalue of t=1.
Additionally, the actual deposits are higher the optimal amount. The

business agent will be forced to pay more. This ic&nease up to the
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optimal amount that he needs to pay in order tadalguidation. At that
point the additional benefits for the banker dexfth

Is the situation vice versa (the liquidation vataday is less than the future promises
in t=2) than it is similar if the actual depositsceed the optimal amount of deposits.
However, if the amount paid by the business agehbigger than the promised one than
it can be possible that the banker only realiseditjuidation value of t=%>

4. If the safe deposits are smaller than the rddgyosits and they are smaller than the
liquidation value in t=1, independence between beswts and capital structure is
created. This is only true under the assumptiontiieexpected liquidation value of t=2
(depending on t=1) is smaller than the liquidati@ue of t=1. In the case that, this
equation is the other way round, then the banker gain less than the expected
liquidation value>®

In t=0 the banker tries to maximise his profits rotlee following two periods. Under
competition and under the assumption that a batd&es not have any own funds, the
following can be derived. If risky deposits arelegthan the amount that is needed to
be financed and this amount is higher than safesitpthan the banker can be cut out.
There is no need for a banker since the project marfinanced without a costly
intermediary. However, if the situation is diffeteneaning that safe deposit exceed the
financing amount and risky deposits are smallentti®e financing amount than a
banker is valuable. He will use deposits and equtjinance the project and for his
service he will get some remuneration. Neverthelédse has money of his own than
the amount of deposits in t=1 depends on how minelbtisiness agent will pay and the
probability of a bank run, which becomes a higheeat, the higher the amount of
deposits. This indicates that a bank with a higimount of deposits might be better off
lending to an entrepreneur, who is not going tadpoe high rents in t=1. However, an
entrepreneur how knows that he will receive a lugéh inflow in t=1 will prefer a well
capitalised bank. Why? Because he does not waakéothe risk to be liquidated in t=1
which can be the case if the bank is highly levened can not wait for the money to be

returned in t=2. This indicates that every bankitsswn clientel&’
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Diamond and Rajan (2000) also explain the casehitlwa bank has lent money to
various borrowers. It is assumed that the borroveges small and their liquidation
values are the same. However, the respective dendsffer among them. It seems to be
intuitive that all business agents will make areoffo the banker just high enough to
avoid liquidation. If the sum of these offers igfgient to cover the deposits that need
to be paid back in t=1 than there is no overpaym¥eavertheless, if that is not the case
than business agents have to raise their offeomesmight even get liquidated so that
the banker is able to pay his obligations. Agaie, banker is the one who can accept an
offer or liquidate the project. However, liquidatios not free and the costs are the
forgone future rents in t=2, net of the amountlibaker receives in the event of selling
the project. On the other hand, the benefits afitigtion are the gain in t=1 minus the
sum that the banker is able to pledge at this moniére cost and benefits expressed in
a ratio indicate that the banker, who is forceddt some projects, has an incentive to
sell off borrowers whose ratio is the lowest. Thesihess agents are aware of that
behaviour and they try to provide the banker wghraich as possible in t=1 that can be
used to attract outside financing. This increakes denominator of the ratio. It can be
seen that more cash rich business agents havéetole$s money in relation to agents
who are short of liquidity. Furthermore, bankersra explicitly ask for more money

from the agents, but agents are aware of the proate offer more in the first placg.

2.3 The optimal Capital Structure under Market Conditio ns

Competition)

2.3.1 The Theory

Allen, Carletti and Marquez (2006) have come ughwiite following theory, in order
to explain why legal requirements do not defineitedpatios. In a situation where the
good projects are scarce banks need to competkedew profitable projects available.
Monitoring is an important asset for firms whenréheés a significant information
asymmetry. In the case described, banks have twuotonmg incentives: first, the fact
that they are required to hold equity and secdm&lr interest in the loan being repaid at
maturity, which goes a long with a higher intereste since monitoring is costly.

Higher capital is preferred by borrowers but imgplieigher costs for banks which,

%8 Diamond and Rajan (2000) p.2453-2454
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therefore, have higher interest rates as monitanogntive. So in a competitive state
banks need to have at least some amount of capitaider to attract borrowers with

profitable projects. The exact number depends erreéturn of the project and the cost
of capital. For example, in a situation where nesuare low and capital is relatively
cheap, a bank would raise the maximum amount atatdput would not monitor at its

maximal capacity. Another surprising finding haseahat borrowers are willing to

shift some of their profits to the banks in formhadgher loan rates in order to give them
an incentive to increase the monitoring. In a catitige environment the interest rate is
set by the market forces, the regulation body woumstht to set a minimum capital

requirement in order to assure that banks compth wWieir monitoring duties. This

compulsory amount of equity would be higher thae tme in the scenario with an
oversupply of profitable projects. This is due te tfact that when the amount of
profitable projects is low than the market detemsira lower loan rate. Therefore, in
order to make sure that banks do have a monitariogntive the level of required

capital must be elevatéd.

Socially optimal and therefore, required by theutatprs is bank finance by deposits
when the costs of equity are high. In the caseostscof deposits and equity being
similar it is preferred to use equity finance since all costs are included in the costs of
deposits. If the cost difference is very high ibe&tter to finance by deposits. The market
might lead to other financing proposals. In theecasan oversupply of bank funds, it is
suggested to hold more capital than required by Tdvere might be even more capital
accumulated than socially beneficial. This is doag, above mentioned, to attract
profitable projects. It can be seen that the eftéategulation on the capital ratio does
depend on the market situation. In case of an skaesupply of projects, banks would
prefer to hold no capital so regulation does ineeethe level of capital held. In the
situation where banks have to compete for borrowsesamount of capital might be
higher than required and even at a socially norefigal level. Regulatory could

improve this situation by introducing a cap on talgield®

2.3.2 The Empirical Evidence

Schaeck and Cihdk (2010) take the theory of Alleraleto a test. They want to
analyse if competition, as explained above, doee laa influence on the bank capital
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ratio. Their sample consists of European commerciabperative and savings banks
over the period of 1999-2005. 2,600 banks situatedlO different countries are
explored®® At the beginning they only analyse commercial saritis is done because
profit is taken as variable to capture successcamimercial banks are the only kinds
that operate under the profit making condition. ldger, this has major drawbacks:
first, losing a high percentage of the sample ursdeutiny, second, being able to apply
the outcome to the major European banks and thatifollowing the way literature has
taken so far. The outcome shows that commercidsda indeed hold a higher amount
of capital in a competitive environmetitConducting the same analyses with all three
kinds of banks together (commercial, savings, coaipe) does not change the
qualitative results as discovered before. The pesielationship between capital buffer

and competition gets even more significiht.

Meh and Moran (2009) test their findings of an @aged capital- asset ratio during an
event of shock with actual data from the U.S. bagksystem. It turns out that the
model is in accordance with the data which can keathe conclusion that the factor

market is important when it comes to defining theant of capital held by banks.

2.4 The optimal Capital Structure and deposit insurance

Gangopadhyay and Singh (2000) argue that equihedessary in order to prevent
banks from runs. They point out that on the cogtrar common believe deposit
insurance by the government is not needed wheartf@int of equity held by banks is
high enough. When the bank capital held is noti@efit than no run must be triggered,
it can just mean that the deposits are no londbrifisured®

The basic paper on bank runs is written by Diamemdi Dybvig (1983). They create a
two period model in which the interest rate is lowecase depositors want their money
back after the first period. Since leaving the myfwe two periods guarantees a higher
interest rate, this setup acts as insurance. Fumtire, in cases without government
insurance banks can face a bank run. This mearsldts of depositors want to
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withdraw their money after one period. The worsiecacenario can be prevented by
government insurance, which could lead to actidrnth® government in an event of a
bank run. Such a measure could be, for examplealtathe withdrawing depositors.
This gives an incentive to leave the money withlilek for a longer period of time and
therefore, prevents the economy from lo$8es.

Gangopadhyay and Singh (2000) assume that in thedel all participants must
invest their money within the bank. Furthermoreytsay that the attitude towards the
kind of investment (equity or deposits) dependshanrisk aversion. Deposits are suited
for risk avers people, whereas an investment intygeflects a risk neutral behaviour.
Additionally, the authors assume that any contiactegally binding and can be
enforced if necessafy.

The model consists of three events along a timedime two kinds of investors, the
risk neutral and the risk avers ones. The inforomatibout the investment horizon (one
or two periods) is private. The interest rate fog shorter period is lower compared to
the longer period. The investors could prefer itimgsthe money for the full time
period but than they face the problem that theyusisure if they will get their money
back in the second period since there is no inse&n

The bank can finance itself either through depositgshrough shares. Shares are
residual claim products and can not be sold atttyely must be kept until the end of the
whole model. However, dividends for shareholders possible in any period. The
authors decide to conduct their analyses in a ctitiygeenvironment which results in
non-profit making banks. In order to avoid a bamk investors do need an advantage to
let their money in the bank over two periods. Thaes they must be sure that they will
get the money back in the later period and theesterate must be higher for the long
term investment. The bank’s investment will onlydeed out in period 2. In period 1
the bank must be able to give the deposits badknbee only invested for one year and
to pay the promised dividends on the eqfitijlow, the authors assume that there will
be no bank run since the two period investors belighat they will get their money
back by the end of period 2. In period 1 short termestors will withdraw their money.
They will be left with cash and assets with retummsperiod 2. Since they are not
interested in any long term holdings they will pobse assets on the market for long
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term investors. Under the above stated assumpti@t,shares can not be traded in
period 1, it turns out that deposit insurance withgovernment is possible. Therefore,
the bank’s liability must be unconstraint. Thistli® case when there is enough risk
neutral capital — this is equity. The amount ok rigeutral capital is driven by the
relationship of investors with different risk atiite and by the availability of deposits
and equity per investdf. Last, Gangopadhyay and Singh (2000) look at whilit w
happen when the amount of risk neutral capital a6 @nough. They add a new
assumption. In period 1 it is possible to “allove thanks to suspend convertibility (of
deposits) if they want td* The authors find that insufficient capital musbt n
necessarily lead to a bank run. In their paper th@pf that it might just mean that
deposits are not longer totally, but still pargiaihsured’?

Gangopadhyay and Singh (2000) suggest that acegptditnheir model government
insurance is not necessary since there is enougitacdo guarantee depositors
insurance. The only condition that needs to be mehat banks do operate in a

competitive environmerft

Allen, Carletti and Marquez (2006) find similar wés in their model of credit market
competition. In the absence of insurance, depasdemand a higher return, if they face
higher risks. In other words, the return shouldefthe risk’* Analysing the banks’
behaviour under the assumption that there is nosiejmsurance and a higher supply of
funds than profitable projects leads to similautiess Banks would have higher capital
ratios than required due to the market competititmwever, there is a difference when
it comes to holding capital in case of excessivedfu Now, banks might have an
interest in holding at least some capital for silgmg purposes. This means that banks
want to attract depositors with a higher capitalorand showing that they will be
monitoring. Again, this could lead depositors ter@ase the costs on the deposits and
therefore, cut their overall finance costs. Thismsest effective when the costs of
deposits do reflect the risks associated withnitthie case where there is a shortage of

funds and a risk-shifting problem, which means thahks are willing to take on

® Gangopadhyay and Singh (2000) p.635-636
" Gangopadhyay and Singh (2000) p.637
2 Gangopadhyay and Singh (2000) p.638-640
3 Gangopadhyay and Singh (2000) p.641
" Allen, Carletti and Marquez (2006) p.19

18



projects with higher risk and higher return on ¢éxpense of creditors, the results are the

same’®

2.5 The optimal Capital Structure and Liquidity

Another extension of Diamond and Dybvig (1983) he introduction of checking
accounts and debit cards. However, in these arslysposit insurance is included in
the model. It points out that value is created whetlient can pay by check or debit
card. Nevertheless, this only happens when thekcba&c be cashed, meaning that the
bank has sufficient cash funds to do so. The asathpply their model to two different
kinds of banks: unified systems and separated mgst&he first is less vulnerable to
bank runs triggered by panicking investors but kkostill affect it. Additionally,
unified system banks can either choose to holdt @flc¢ash or invest the money in
funds that yield higher rents. The later, howewaee, subject to bank runs and therefore,
need to hold a lot of cash in order to be able exves withdrawing investors. It is
intuitive that this can lead to an overinvestmentash or cash equivalent as<éts.

The authors find that unified banks do create nvatae with hindsight. However, it
turns out, that the separate banks provide motaligtain the event of a panic that
causes a bank run. Yet, the above assumption aveunvestment into liquidity turns
out to be correct. This is the way how the sepdratek or restricted bank protects itself
against impatient clients (clients who will not keir money with the bank for two
periods but will demand the deposit back after oohe). This finding makes the
restricted not look good since the unified bankb#e to avoid bank runs without large
buffers of liquid assets. Furthermore, large questiof liquidity are not beneficial
because they create bank runs caused by diffenencks. This can be so called shocks

from the outside environmeft.
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2.6 The Determinants of Capital Structure — Empirical Evidence

2.6.1 Data

Flannery and Rangan (2008) conduct regression semlwith the 100 largest US
bank holding companies in order to find out effects the capital ratio called
“MKTRAT” "® which is common equity to total assets calculdtednarket value&’
Furthermore, the authors adjust their model foe@#f on the capital ratio that can
appear due to changes in a company’s share Primck price effects are not actively
neutralised, but gone after one year. Testing ¢geession by adding a constraint that
does not allow “MKTRAT®! to be influenced by changes in the stock pricagddeto
similar results. Adjusting the original regressiona way that only allows having the
optimal capital ratio leads to the same findingstill can be seen that the capital ratio

increases in the later yedfs.

Kleff and Weber (2008) analyse the determinantbastk capital on German banks.
When talking about banks they differ between sawingnks, cooperative banks and all
other banks. According to them, this is importaatduse these banks have different
possibilities or constraints due to their ownershigr the environments they are
operating in. Therefore, their banks’ capital migidt be influenced by the same
determinates or at least not in the same direcBanings banks for example are owned
by the state and their access to the capital maskainstrained. Therefore, they highly
depend on profits in order to build up equity. Cexgpive banks are less restricted since
they are owned by cooperative members. Howeves, tmy operate in a regional
environment. All other banks are characterised é&lyelb access to the capital markets
and a more diversified portfolio, since they canerape worldwidé® They use
unconsolidated balance sheets and profit and tagsnsents of German banks that have
been collected by the Deutsche Bundesbank. Thelsaefiod is from 1992 to 2004,
Bank capital is measures in two ways: one “as gqeapital from the balance sheet

8 Flannery and Rangan (2008) p.405

¥ Flannery and Rangan (2008) p.405

8 Flannery and Rangan (2008) p.406, 408
8 Flannery and Rangan (2008) p.405

8 Flannery and Rangan (2008) p.416-417
8 Kleff and Weber (2008) p.354-356

8 Kleff and Weber (2008) p.358-359
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over total asset<CAP1)”®> and the other as “total regulatory capital (Tiet Tier 2§°,
called “CAP2)” 8788

Cebenoyan and Strahan (2004) test how risk managemBuences the capital
structure of banks. Therefore, they look at thenlbaying and selling behaviour of a
bank. Furthermore, they also check if that behav@as any influence on the lending of
the respective barfk. The sample consists of US commercial banks ani ben
selling and buying behaviour over the period ofeJa887 to 1993 (end). The data has
been available on a quarterly baSisThe authors define their capital variable as
“Capital/Risky assets = Book value of equity/(Toéakets — Cash — Fed funds sold —
Securities)®’. Right from the beginning it can be seen, only Ibpking at the
characteristics of different subsamples that, bahks seem to actively manage their
risks are better off. It means that banks thatsating and buying loans do have lower
capital buffers and simultaneously their liquiditios are lower. However, it looks as
if they are also engaged in most of the high risénl activities. Furthermore, it is

discovered that these banks have a higher chancsirgf interest-derivaté.

Brewer Ill, Kaufmann and Wall (2008) try to find towhy the capital ratios across
countries differ, even though, the capital requizets are the sanid.The sample is
derived from bankscope and includes data from 182005. They take the 150 biggest
banks as they have been ranked in The Banker éoretspective years under scrutiny.
The banks have their head office in 12 differenintges. Furthermore, the banks are
commercial or bank holding companies. The sampés chmt contain cooperative banks
or banks in which the government holds a significiake in. In the end, they operate
with a group that consists of 78 banks every orseleen at least included in one of the
years under observati6hThe capital ratio is measured in two different wafirst, it is
derived by the “ratio of a banking organization'sok value equity to the banking

8 Kleff and Weber (2008) p.359

8 Kleff and Weber (2008) p.359

87 Kleff and Weber (2008) p.359

8 Kleff and Weber (2008) p.358-359

8 Cebenoyan and Strahan (2004) p.19, 23

% Cebenoyan and Strahan (2004) p.26-27

1 Cebenoyan and Strahan (2004) p.24

92 Cebenoyan and Strahan (2004) p.26-27

% Brewer I, Kaufman and Wall (2008) p.1-3

% Brewer I, Kaufman and Wall (2008) p.12-13
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organization’s book value total on-balance sheseta€®. Second, it is calculated as
“the ratio of a banking organization’s book valuéerT1l capital to the banking
organization’s book value Basel | risk-weighted and selected off-balance sheet
assets®®" All in all, the authors find that the bank’s cheteistics taken all together
are significantly responsible for the capital raffbThe enhanced basic model (allowing
for country fixed effects) shows that these coumffects, taken all together, help to
clarify the differences in the capital ratios. Tfaet that 6 of the 10 tested country
factors do have a positive relationship with therTicapital ratios seems to prove the
argument abov& Moreover, both models test macroeconomic factwtsch are not
significant. This can indicate that these are hetanly country effects that influence
the capital ratios. Furthermore, it can be said thiernational active banks are also
subject to the macroeconomic variables of theirt hosuntries. These receiving

countries have also an influence on the capitasal’

2.6.2 Risk
The relationship of risk and bank capital can bedfold. For banks that have high

bank capital ratios it is expected to be positiMee more risk they have the more capital
is taken on. Banks with a low ratio experience gatige relationship. The less capital
they have the more risky is the bank and the map&al they need in order to make up
for the risk. Therefore, these banks can try totntlee minimum capital structure by
reducing their risk. However, banks that have sigamtly high capital ratios should not

be affected at all. In this case the capital buffeory is expected to be inapplicabilé.

In order to better identify the influence of risk ¢he capital ratio, Flannery and
Rangan (2008) split the period under observatida faur blocks. These periods are
chosen due to regulation changes within these y&hesresearch period is divided into
the following blocks: 1986-1989, 1990-1993, 19947%nd 1998-200%7 Risk is

measured as asset volatility, which is calculateduggest by Ronn and Verma (1986).

% Brewer I, Kaufman and Wall (2008) p.13
% Brewer IIl, Kaufman and Wall (2008) p.13
% Brewer I, Kaufman and Wall (2008) p.18
% Brewer I, Kaufman and Wall (2008) p.20
% Brewer IlI, Kaufman and Wall (2008) p.21
19 Brewer 111, Kaufman and Wall (2008) p.21
191 Kleff and Weber (2008) p.357

192 Flannery and Rangan (2008) p.406, 408
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The findings of risk’s influence on the capitalioaare twofold significant. From 1986-
1993 risk is negatively correlated (at a 5% leviedignificance), which is not intuitive,
since a higher capital ratio should actually congaée for higher risk. On the contrary,
in the other two periods risk has a positive amphificant (1% level) relationship with
capital® Introducing a constraint that does not allow “MKAR '**to be influenced
by stock price changes leads to the following tssiRisk is still negatively correlated
in the first two time blocks (earlier period at @ kignificance level and later period at
5%) followed by a positive correlation in the otlp@riods (both results are significant
at 1%). However, the effect can no longer be dbedrias monotonically rising.
Adjusting the regression one last time in a way tha wanted market equity ratio is

always met does not change the outcoffte.

Kleff and Weber (2008) define bank risk as “riskigiged on-balance-sheet assets
over total asset$®. The authors find a significantly positive relatihip only for

savings banks, usingCAP1"%’

as dependent variable. Furthermore, their results
confirm the theory mentioned above because thetioekhip is insignificant for
cooperative and all other banks. However, whenifgplat banks that have a high but
not significantly high capital ratio the relatiomshbecomes significantly positive.
Combining regulatory pressure and risk leads tatieg correlations but the results are
insignificant. Generally spoken it would mean thatder regulatory pressure and
holding less capital the impact on bank capitaldgative. This is true for both forms of

dependent variabl&§®

Cebenoyan and Strahan (2004) call their measurensnmanagement. They find
out that banks that actually manage their asselsiping and selling loans have smaller
“capital-to-risky assets®® ratios. Moreover, the results are significant. @béhors take
it even one step further by declaring that banle participate in selling and buying
have lower ratios compared to banks that adjust #ssets only by selling loans. The

findings are again significait® Another finding is that the more risk managing is

193 Flannery and Rangan (2008) p.413-414
1% Flannery and Rangan (2008) p.405

1% Flannery and Rangan (2008) p.416-417
1% Kleff and Weber (2008) p.359

197K leff and Weber (2008) p.359

198 Kleff and Weber (2008) p.368

199 Cebenoyan and Strahan (2004) p.27

10 cebenoyan and Strahan (2004) p.27-28
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involved the higher is the investment in loans th@ qualified as high risk loafs.
The results show that these selling and buying lmamks have more commercial and
industry loans on their books. Again, the ratima$ so high for banks that only engage
in selling loans. Only one year in the sample lagkstatistic significance. The same
qualitative findings are reported for commerciablrestate lending behaviout'?
Cebenoyan and Strahan (2004) also assume thabger a bank watches and manages
its assets and therefore, its credit risk, the ¢agstal needs to be held. This assumption
is proven to be valid. The managing activity is 8f4otal loans on average and inflows
and outflows seem to be cancelling each othet'dut.

In order to rule out reverse causality the autlbansduct some more test. They find
that competition in the loan selling and buyingibass depresses the capital-risky asset
ratio. Furthermore, in an environment where the petition is not simultaneously
engaged in both risk management activities, leadsk® to hold more liquid assets
similar qualitative effects turn out to be alsoetifior lending. Furthermore, in the case
where competition is engaged in the risk managimgket banks have more loans on
their books. This is true for commercial and indysis well as for real estate loans. The

114

results have the same quality for both “multi-bamd multi-state BHCs™". The only

difference lays in the coefficients which turn ¢embe higher in the multi-state BHES,

Brewer lIlI, Kaufman and Wall (2008) do not talk abasset risk but bank risk. This
variable is defined as “dividing a banking orgatimals Basel | risk-weighted assets
(RWA) by its total on-balance sheet ass&fs”In their analyses the result is also
twofold. On the one hand, the relationship is pesitvith the leverage ratio and on the
other it is negative with the Tier | capital ratdoreover, both results are significaht.
The quality of the above results does not changa &hen extending the basic model
with country fixed variable5® The qualitative relationship of both capital ratie still
valid in the model including regulatory factors.tBaorrelations are significaht?

11 Cebenoyan and Strahan (2004) p.28-29
112 Cebenoyan and Strahan (2004) p.31-32
113 Cebenoyan and Strahan (2004) p.32-33
114 Cebenoyan and Strahan (2004) p.28

15 Cebenoyan and Strahan (2004) p.34-35
18 Brewer III, Kaufman and Wall (2008) p.14
17 Brewer IlI, Kaufman and Wall (2008) p.19
18 Brewer IlI, Kaufman and Wall (2008) p.20
19 Brewer |11, Kaufman and Wall (2008) p.22
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Table 1: The influence of risk on the equity ratio

Relationship Significance
Flannery and Rangan (2008) -+ yes, at 5% - 10% /
Kleff and Weber (2008) + yes, at 1%
Cebenoyan and Strahan (2004) - yes, at 5%
Brewer IIl, Kaufman and Wall
+/- yes, at 1% - 5% / 1%, 10%
(2008)

Adapted from: Flannery and Rangan (2008) p.416-K1&ff and Weber (2008) p.368; Cebenoyan and
Strahan (2004) p.32-35; Brewer Ill, Kaufman and M2008) p.19-22

2.6.3 Charter Value

In theory, the charter value is highly importantoenks. Therefore, banks are willing

to take on less risk or debt on their balance stébt

Flannery and Rangan (2008) do indeed reveal tratcHarter value and the bank
capital ratio are positively related. These findirage significant. Moreover, this is true
for all three regressions (basic, no stock prickeot$, obtained equity ratio over

time) 12

Table 2: The influence of the charter value on thequity ratio

Relationship Significance

Flannery and Rangan (2008) + yes, at 1%

Adapted from: Flannery and Rangan (2008) p.416

2.6.4 Profitability

Profitability indicates the ability of a bank toilsup equity through internal reserves.
Therefore, profitability and bank capital are expdcto be positively related. This

behaviour actually is predicted by the Pecking ®fideeory*??

Flannery and Rangan (2008) measure profitabilityRegio of net operating income
to book value of total asseté®. They find a positive and highly significant retatship

between that variable and bank capifél.

120 Flannery and Rangan (2008) p.406
121 Flannery and Rangan (2008) p.416
122 Myers and Majluf (1984) in Kleff and Weber (208857
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Furthermore, Kleff and Weber (2008) expect profitgbto be highly valued by
savings banks since it is their first resource efigrating equity”> As measure for
profitability they use ROA, which is calculated tf@lowing way: “annual net profit,
net of provisions and after taxes divided by tosmsets*® As predicted the
profitability and bank capital is positively andgsificantly related for savings and
cooperative banks. However, it is not significamt 6ther banks. This is true for both

capital ratios?’

Brewer lll, Kaufman and Wall (2008) conduct themadyses with the variable called
profitability. They find a positive correlation wiitooth capital ratios. However, there is

¥28 turns out

a difference as far as the significance is conakrtie “Tier 1 capital ratio
to be significant at 5%, whereas the result forldverage ratio only shows significance
at 10%'* Introducing country fixed effects into the basiodel does not change the
direction of the relationships between capital prafits. However, the results lose their
significance**® Including regulatory variables in the regressiaesl not change the

quality of the findings abovE”

Table 3: The influence of profitability on the equty ratio

Relationship Significance
Flannery and Rangan (2008) + yes, at 1%
Kleff and Weber (2008) + yes, at 1%
Brewer Ill, Kaufman and Wall + yes, at 5% - 10%
(2008)

Adapted from: Flannery and Rangan (2008) p.416ffleled Weber (2008) p.366-367, 369; Brewer lll,
Kaufman and Wall (2008) p.21-22

123 Flannery and Rangan (2008) p.413

124 Flannery and Rangan (2008) p.416

125 Kleff and Weber (2008) p.358

126 Kleff and Weber (2008) p.361

127K leff and Weber (2008) p.366-367, 369
128 Brewer |11, Kaufman and Wall (2008) p.20
129 Brewer |11, Kaufman and Wall (2008) p.20
130 Brewer 111, Kaufman and Wall (2008) p.21
131 Brewer III, Kaufman and Wall (2008) p.22
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2.6.5 Size

Larger banks are assumed to have lower capitaisragcause they have easier access
to the various methods of fundintf. Furthermore, larger banks have the advantage of
holding a more diversified portfolio which can dease the bank capital even further.

Moreover, fixed direct bankruptcy costs weigh lesavily on larger banks>

Flannery and Rangan (2008) define size as “natagarithm of total asset§*. The
relationship is significantly negative, which medhe bigger a company the lower is

the capital ratio. This is true for the basic regien®*

Kleff and Weber (2008) find different results degery on which kind of bank the
attention is drawn to. Size is calculated the feitgy way: “natural log of total
assets™®. Savings banks do experience a significant anitipeselationship. On the
contrary, other banks show a significantly negateationship. This is true for both

dependent equity ratio variabl&s.

Cebenoyan and Strahan (2004) discover in theiyaealthat larger banks hold indeed
less capital. They use the better access to capitakets as the main argument to

explain that phenomendt?’

Brewer l1ll, Kaufman and Wall (2008) find in theinalyses similar results. The
relationship between size and capital ratio is tiegaThis is valid, independent of how
the authors define the capital ratio. However “Fier 1 capital ratio™* does not show
a significant relationship®® Adding country fixed effects to the basic modeksimot
change the effect that size has on the capitalgiailoreover, the relationship between

141

“Tier 1 capital and size has become significant in those analyéés.their model

132 Flannery and Rangan (2008) p.407

133 Kleff and Weber (2008) p.358

134 Flannery and Rangan (2008) p.407

135 Flannery and Rangan (2008) p.416

136 Kleff and Weber (2008) p.362

137K leff and Weber (2008) p.369

138 Cebenoyan and Strahan (2004) p.27

139 Brewer |11, Kaufman and Wall (2008) p.19
140 Brewer 111, Kaufman and Wall (2008) p.19
141 Brewer III, Kaufman and Wall (2008) p.20
142 Brewer 111, Kaufman and Wall (2008) p.20
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which also includes regulatory factors the qualiafindings do not change and are

still significant*®

Table 4: The influence of size on the equity ratio

Relationship Significance
Flannery and Rangan (2008) - yes, at 1%
Kleff and Weber (2008) +/- yes, at 1%/ 1%

yes, at 5% but the absolute
Cebenoyan and Strahan (2004) - o
amount decreases with size

Brewer Ill, Kaufman and Wall

- yes, at 1% - 5%
(2008)

Adapted from: Flannery and Rangan (2008) p.416ffkdad Weber (2008) p.369; Cebenoyan and
Strahan (2004) p.27; Brewer Ill, Kaufman and Wa0@8) p.20-22

2.6.6 Regulatory Pressure

This variable is assumed to show a positive ratatigp with the bank capital ratio.
The higher the pressure the higher should be tie 4 Moreover, not being able to

meet the minimum bank capital comes at a cost whéctks try to avoid?*

Therefore, Flannery and Rangan (2008) define a durariable. The variable is one
when the “BHC’s book equity capital lies within %50f mandated minimum value,
and zero otherwise"*® However, the results indicate that regulation doeshave an

influence on bank capitaf’

Additionally, Kleff and Weber (2008) also definedammy variable. It is “based on
lagged capital and equals unity if the ratio ofitapver risk-weighted assets is within
one standard deviation of a certain threshold ad ptherwise® The threshold is
defined as 25 percentile of the least capitaliseakbin Germany?® For savings and

cooperative banks the findings are not signifigatite dependent variable is defined as

143 Brewer IlI, Kaufman and Wall (2008) p.22
144 Flannery and Rangan (2008) p.413

145 Kleff and Weber (2008) p.361

148 Flannery and Rangan (2008) p.413

147 Flannery and Rangan (2008) p.416

148 Kleff and Weber (2008) p.362

149 Kleff and Weber (2008) p.362
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“CAP1" **° However, taking CAP2" **! as dependent variable reveals significantly

positive result$>?

Table 5: The influence of regulatory pressure on th equity ratio

Relationship Significance
Flannery and Rangan (2008) - No
Kleff and Weber (2008) + yes, at 1% - 5%

Adapted from: Flannery and Rangan (2008) p.416ffkiled Weber (2008) p.368

2.6.7 Deposits from non-bank customers

This can be a variable to measure competition. bk deposits are longed for by
banks because on these deposits the interessregiatively low. For other deposits or
bank deposits, banks have to pay a larger intea¢st Theory suggests that the higher
the bank deposit ratio “(BDRY*3the higher the bank capital. This is due to thoe tiaat
if a bank already has lots of different deposittihiey can even find more new

depositorg>*

Kleff and Weber (2008) calculate the variable dves “ratio of all liabilities to non-
bank customer? divided by total asset§®. They find that all other banks’ bank capital
ratios are highly negatively correlated. Heteroggnean cause this result because
banks, which serve only small markets, tend to Hase customer deposits which they
try to compensate with higher bank capital ratibserefore, when adjusted for high
capital ratios the relationship becomes less straxdgitionally, Kleff and Weber
(2008) find that bank capital of cooperative barsksignificantly positive related. This
seems intuitive since the variable deposits from-banks is one of their main sources

156

of financing. The highly significant results comerh the ‘CAP1” **° regressiort>’

150 Kleff and Weber (2008) p.359
151 Kleff and Weber (2008) p.359
152 Kleff and Weber (2008) p.368
153 Kleff and Weber (2008) p.361
154 Kleff and Weber (2008) p.361
155 Kleff and Weber (2008) p.361
1% Kleff and Weber (2008) p.359
157K leff and Weber (2008) p.369
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Table 6: The influence of deposits from non-bank cgtomers on the equity ratio

Relationship Significance

Kleff and Weber (2008) -/ + yes, at 1% - 5% / 19%0%

Adapted from: Kleff and Weber (2008) p.369

2.6.8 Loan Loss Provisions

Provisions can be considered as an indicator fafgio risk. Moreover, they show in
what shape a bank is. Therefore, a negative ctioelaith bank capital can mean that
an already troubled bank does experience gredfeutties raising new equity. On the
other hand, a positive correlation can indicate tr@ubled banks want to compensate
their misery with higher capital ratids®

Kleff and Weber (2008) define “new loan loss prasis over total assetPROV)“ >
to represent the variable loan loss provisitAsThey find a significant and positive
relationship in all three bank categories and lwatpital ratios. However, the impact is
especially severe for savings and cooperative bdriey seem to build a higher capital
buffer, which means that they are taking on add#iocapital in excess to what is

required by law®*

Table 7: The influence of loan loss provisions orhe equity ratio

Relationship Significance

Kleff and Weber (2008) + yes, at 1% - 10%

Adapted from: Kleff and Weber (2008) p.369;

2.6.9 Mergers

In Germany, mergers have been quite common for daflince mergers can

obviously change the bank capital ratio, mergeesirte be considered?

158 Kleff and Weber (2008) p.361
159 Kleff and Weber (2008) p.361
10 Kleff and Weber (2008) p.361
161 Kleff and Weber (2008) p.369
182 Kleff and Weber (2008) p.362
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Kleff and Weber (2008) define a dummy variable ndey to capture the effects of
mergers. The variable is one when the bank has beaived in a merger, more
specific, if the bank has been the acquiféiThe results are weak. Savings and other
banks seem to experience a significant positivatiogiship for both capital ratios.
However, there can not be drawn any conclusionogf mergers exactly do influence
the bank capital ratit’*

Table 8: The influence of mergers on the equity rab

Relationship Significance

Kleff and Weber (2008) + yes, at 1% - 10%

Adapted from: Kleff and Weber (2008) p.370

2.6.10 Ownership

Cebenoyan and Strahan (2004) test if the amounapital held does depend on the

" 1685 influences the

ownership, more precisely they want to find outBHC affiliation
capital. The authors find that the relationshimégative and significant. However, in
cases where the bank is related to bank holdingpaares in different states the
correlation is positive and also highly significaiihey explain this by the fact that the
more states are involved the more regulations ppéeal to the bank and therefore, it

might have to hold a higher amount of capifal.

Furthermore, the influence of ownership is discdsse this paper, whenever the
results are split up according to the differenetypf banks (savings, cooperative, etc).

Table 9: The influence of ownership on the equityatio

Relationship Significance

Cebenoyan and Strahan (2004) -/+ yes, at 5%oafibr b

Adapted: Cebenoyan and Strahan (2004) p.27

163 Kleff and Weber (2008) p.362
164 Kleff and Weber (2008) p.370
185 Cebenoyan and Strahan (2004) p.27
186 Cebenoyan and Strahan (2004) p.27
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2.6.11 Economic cycle

Brewer lll, Kaufman and Wall (2008) test in theiodel the relationship between
capital ratios and different GDP variables. They discover a positive correlation
between real change in GDP and capital ratios. Mewehe results do not show any

significance'®’

Table 10: The influence of the economic cycle onetequity ratio

Relationship Significance

Brewer Ill, Kaufman and Wall
(2008)

+ No

Adapted from: Brewer lll, Kaufman and Wall (20082p

2.6.12 Importance of Banks for the Environment

A less friendly environment for possible bailoutsscompanied by less “federal

188 (deposit insurance) could motivate banks to takenore equity®®

safety
Brewer l1ll, Kaufman and Wall (2008) define a vatalas “The extent to which a
country’s financial system is bank-bas&RMKK) is estimated by taking the total assets
of the banking system divided by the country’s grabomestic product’>. The
relationship with capital ratios is negative angh#ficant!’* Adding regulatory factors
into the regression does not change that direciomever, this time the significance is
only given for the leverage ratfé* The model with regulatory variables only reveals

insignificant result$’®

Table 11: The influence of importance of banks fothe environment on the equity ratio

Relationship Significance

Brewer Ill, Kaufman and Wal|

- yes, at 10%
(2008)

Adapted from: Brewer lll, Kaufman and Wall (20082¢

17 Brewer IlI, Kaufman and Wall (2008) p.21
188 Flannery and Rangan (2008) p.393

%9 Flannery and Rangan (2008) p.403-404
10 Brewer IIl, Kaufman and Wall (2008) p.14
1 Brewer IlI, Kaufman and Wall (2008) p.21
172 Brewer IlI, Kaufman and Wall (2008) p.22
173 Brewer IlI, Kaufman and Wall (2008) p.22
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2.7 The Determinants of Liabilities — Empirical Evidence

2.7.1 Data

All the analyses of Gropp and Heider (2010) areebas a sample consisting of “the
200 largest publicly traded banks in the Unitede&dt@nd 15 EU countries from 1991 to
2004 They perform regressions with different dependemiables for leverage: one
variable is defined as “one minus the ratio of ggaver assets in market valu&S"and
another is derived the same way but in book vali(feBhe authors run the regressions
in which the dependent variable (the leveragepld 8p in deposits and non-deposits,
because they want to know which factors influet@eamount of deposits held. This is
done by calculating both market and book vaftiésThe book value of deposits is
defined as “total deposits/book value of asséisand the market value as “total

deposits/market value of asséf&&°

2.7.2 Risk

Gropp and Heider (2010) find in their regressioos both market and book value
leverage a negative relationship. This resultasisgttcally significant at the 1% levEi*
Controlling for banks’ fixed effects does not charige strong and negative correlation.
Furthermore, when looking at the decomposed leeeragressions it can be seen that
risk and non-deposit liabilities and deposits aggatively related for both market and

book values. However, none of these findings apeificant®

Table 12: The influence of risk on leverage

Relationship Significance

Gropp and Heider (2010) - yes, at 1%

Adapted from: Gropp and Heider (2010) p.605-606

74 Gropp and Heider (2010) p.588
75 Gropp and Heider (2010) p.596
78 Gropp and Heider (2010) p.596-598
7 Gropp and Heider (2010) p.602-605
178 Gropp and Heider (2010) p.618
179 Gropp and Heider (2010) p.618
180 Gropp and Heider (2010) p.603-604
181 Gropp and Heider (2010) p.601-602
182 Gropp and Heider (2010) p.605-606
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2.7.3 Profitability

Gropp and Heider (2010) reveal a negative and igiighificant relationship between
profits and leverage (measured in book values dk agein market values}® The
results are consistent with the regression thdudles banks’ fixed effect$? Looking
at the influence of profits on non-deposit lialé& shows a highly positive correlation
for both market and book values. These resultssayeificant at the 1% level. The

relationship is exactly the other way for depo¥its.

Table 13: The influence of profitability on leverag

Relationship Significance

Gropp and Heider (2010) -/ + yes, at 1% / 1%

Adapted from: Gropp and Heider (2010) p.605-606

2.7.4 Size

The regressions for both market and book valuedewérage show a positive
relationship. Moreover, the significance is 1%.Taking banks’ fixed effects into
account reduces the significance for the markegrbgye to only 5% and for the book
leverage all the significance is got¥é.Furthermore, using deposits as dependent
variable reveals a highly significantly negativéatinship. Again, the results are vice
versa for the non-deposit liabilities. This medmet targer banks are less financed with
deposits:®

Table 14: The influence of size on leverage

Relationship Significance

Gropp and Heider (2010) +/- yes, at 1% - 5% /-B%o

Adapted from: Gropp and Heider (2010) p.597-59%-607

183 Gropp and Heider (2010) p.597-599
184 Gropp and Heider (2010) p.606-607
185 Gropp and Heider (2010) p.605-606
186 Gropp and Heider (2010) p.597-599
187 Gropp and Heider (2010) p.606-607
188 Gropp and Heider (2010) p.605
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2.7.5 Collateral

The advantage of banks is the fact that they ealtdrg amount of collateral available.
The outside investors are only able to collectpaftthe loan which again can be used
as collateral. The ability of the banker to inceedisat value enables to raise a higher

amount of loan that serves as collatéfal.

The studies of Gropp and Heider (2010) indicatesitive relation between liabilities
and collateral. The significance is with 5% higFfarthe market leverage and lower for
the book leverage (10%3° The addition of banks’ fixed effects into the rsgions
results in a total loss of significance for bothaseres of leverag@* Furthermore, the
deposits are negatively related with the leveragas is true for market and book
values but only the market leverage shows a lowifstggnce at the 10% level. The non-
deposit liabilities are again equipped with the apfe sign and significant at the 10%
level in both cases. Therefore, it can be assurhadbanks with more collateral are

more likely to be financed with deposits.

Table 15: The influence of collateral on leverage

Relationship Significance

Gropp and Heider (2010) +/- yes, at 5% -10% / 10%

Adapted from: Gropp and Heider (2010) p.605

2.7.6 Dividends

The variable dividends is negatively related withok and market leverage. The
findings in the study of Gropp and Heider (2010 significant at a 1% levé!® The
banks’ fixed effects regression leads to insigaificresults® Furthermore, deposits
and non-deposit liabilities experience a negatelationship. However, the results are

insignificant*®

189 Diamond and Rajan (2000) p.2445
1% Gropp and Heider (2010) p.597-599
1 Gropp and Heider (2010) p.607

192 Gropp and Heider (2010) p.605

193 Gropp and Heider (2010) p.597-599
19 Gropp and Heider (2010) p.607

19 Gropp and Heider (2010) p.605

35



Table 16: The influence of dividends on leverage

Relationship Significance

Gropp and Heider (2010) - yes, at 1%

Adapted from: Gropp and Heider (2010) p.605, 607

2.7.7 Market-to-Book-ratio

Gropp and Heider (2010) find a highly significamidanegative relationship for that
variable leverage in book and as well as in maviedies:®® However, when adding
bank fixed effects the results are still highlyrsfigant but only negative for the market
leverage'®” Moreover, in market values the variable is higsibnificant and negatively
related with deposits and non-deposit liabiliti€se relationship for book values is still

negative but insignificant for both dependent Jalga**®

Table 17: The influence of Market-to-Book-ratio onleverage

Relationship Significance

Gropp and Heider (2010) - yes, at 1% / 1% - 5%

Adapted from: Gropp and Heider (2010) p.605, 607

2.7.8 Deposit Insurance

Gropp and Heider (2010) want to find out what ieflae deposit insurance has on
leverage. Deposit insurance is defined in two wdyst, “by per capital deposit
insurance divided by per capita GBP”and second by per capital deposit insurance
“divided by average deposits per depositi®! The results reveal a positive and
significant relationship with the market leveragée significance for the first variable
is at 5% and even higher for the second one (1%\veder, the book leverage does not
experience any significance for the first variabled only a small significance (10%

level) for the other variable. Furthermore, whegluding bank characteristics than

1% Gropp and Heider (2010) p.597-599
17 Gropp and Heider (2010) p.607
1% Gropp and Heider (2010) p.605
199 Gropp and Heider (2010) p.610
20 Gropp and Heider (2010) p.610
21 Gropp and Heider (2010) p.609-610
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there is no more significance of any kind. Therefdahe authors conclude that deposit
insurance does not influence the liabilities ofakf®?

Table 18: The influence of deposit insurance on levage

Relationship Significance

Gropp and Heider (2010) + yes, at 1% -10%

Adapted from: Gropp and Heider (2010) p.610-611

3 Bank Capital and Regulation

It is assumed that regulators are driven by thevohg two reasons: first, it is desired
to create a stable environment, which means praagehainks from failing and the costs
that are associated with it and second, reguldtgreo keep the output balanced since
lending is crucial in a working econorfi¥? Furthermore, a minimum required standard
of capital is assumed to mitigate principal agemtbfems. The most important one is
called moral hazard. This event occurs when depasé insured and therefore, a bank
is willing to take on excessive risk since it knoWst in a bust the depositors are

protected. These costs of protection are not iredlud the bank’s calculatio8?

3.1 Bank regulation in theory

Diamond and Rajan (2000) describe the consequeméesninimum capital
requirements in their model as follows. They atkirig about “a minimum capital-to-
asset ratio®® It is said that more capital is assumed to makergk more secure in
respect to bank runs. On the other hand, moreatagfers the banker to make higher
gains since the equity holders can not threatestaxd a bank run. The introduction of
regulations such as prohibition of any new depas#sates the following scenarios. The
maximum pay out at t=2 is the loan on the bankeosk. However, the new demanding

rules for capital do not change the banker’s baiggipower which is his ability to sell

22 Gropp and Heider (2010) p.610-611
203 Estrella (2004) p.1476-1477

204\van den Heuvel (2008) p.298

205 Diamond and Rajan (2000) p.2454
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the borrower’s assets. Therefore, the capital egguis constrict a banker’s actions but
not his bargaining powéf® Two different outcomes can be observed by “shartenf
the banker’s horizon&”. Borrowers who do not have much liquidity will bleut down
by the banker, medium liquid funds are forced tghkr payments and clients with
substantial liquidity face lower payments. In therst case scenario this can lead to a
situation in which borrowers, who are low on ligtydand would need cash can not get
access to funding. The burden is borne by the weakkerefore, higher capital
requirements seem to benefit the substantiallyididqporrowers. This is an effect that is
not intended by the regulator. If the adjustmerttigher capital is not made in a decent
way it can even lead to bank run itself becauseddpositors that are left over might
fear that their money is at rigk®

Capital regulation is important in order to instinat banks hold the optimal amount
of capital. In a situation where the supply of dreéd smaller than the potential
investment project available banks would prefer toohold any capital. Only deposits
are on the liability side of a bank’s balance sh&atthermore, the interest rate would
be as high as possible in order to maximize a lsapkofit. A higher interest payment
motivates a bank to invest relatively more in momitg. Under the assumption that
deposit insurance is free its real costs are ustierated. Therefore, regulation would
increase social welfare by taking into account eékeernal deposit insurance costs by
forcing banks to hold at least some capital whiohreases a bank’s interests in
monitoring. The amount held introduces costs wisicbuld not outweigh the positive
effects such as monitoring and social welfare. rba situation with a great supply of
valuable projects regulation’s required amountapiiy is higher than the amount that
would be held in the market equilibriuAfy.

Dietrich and James (1983) mention another argumégtregulation should have an
influence on capital structure. They talk abouilandma between shareholders and the
deposit insurer. In a world with 100 percent deposurance, additional capital only
benefits the insurer since his exposure is bett#epted. Shareholders, however, would

prefer to hold less capital in this situation. To@ild be even less capital than optimal.

208 Dijamond and Rajan (2000) p.2454-2455
27 Diamond and Rajan (2000) p.2455

2%8 Djamond and Rajan (2000) p.2455

209 pllen, Carletti and Marquez (2006) p.10-13
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Therefore, a regulator should exi&t.in an environment without full deposit insurance
the shareholders’ desire for capital depends oiowsifactors: “the extent of deposit
insurance coverage, the degree of monopoly pow#rdarbank’s loan market, and the

effectiveness of deposit rate ceilings on partiaisured deposit$*.

3.2 Cyclical behaviour of bank capital and regulation

Estrella (2004) introduces a dynamic model whidfidates that the optimal capital
does not only vary over time but shows a cyclictgrn. The correlated variables are
value at risk, external capital flows, net capifahnges and the optimal capftd.

In the model banks try to minimize the followingréb types of costs: holding,
bankruptcy and adjustment co$t$Bank lending and the probability of bank failu d
have a positive relationship. Furthermore, regotatcan have an impact on bank
lending as well as the overall economic outputcdses in which the regulator defines
the maximum amount of probability of failure allodvethe following can happen.
Banks cut their lending activities in order to alobsts associated with taking on fresh
capital. Additionally, output might decrease toocs! it has a positive relationship with
lending which is again positively correlated wittetprobability of failure. Regulators
only tend to influence the output when the assedidailing costs get too high.
Otherwise, no interference would be made. Howetlerre can be situations in with
regulator's measures are beneficial. When thera mispriced situation that would
motivate banks to increase lending while - at t@es time - the disproportionally goes
up, regulators can again help to establish a seqgallibrium. The measures taken by
regulators can be twofold: either via a maximum amoof allowed probability of
failure or via defined initial capital and valueregk or via the accounting based rule of
loan loss concept?

The findings of the study are the following: theiojal capital and the value at risk
concept do have some contradictions. In econom@nisothe optimal capital can be

higher than the amount required by the value & method. This can lead banks to

29 pjetrich and James (1983) p.1651-1652

2 Taggart and Greenbaum (1978) in Dietrich and J{A®@83) p.1652
212 Estrella (2004) p.1469

23 Estrella (2004) p.1472

Z4 Estrella (2004) p.1477-1478
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drop their capital rate or they might use this higte in order to take on less valuable
loans?*®

However, in the turndown cycle banks might not m#e minimum required
standards by value at risk. In order to strengtheir ratios banks can either cut lending
and, or adjust their liability side. Banks would opt to get their ratios up by taking on
new capital since this is too expensive in this ei6tf

Estrella (2004) brings the model to a test. Thegfannual data from US commercial
banks is used. The sample period lasts from 198 2001. The adjustment costs in
the model are related to changes in external dapiteat leads to the assumption that
the net external capital does not differ from zefdhan not by much. This is proven
valid. Moreover, high income can imitate a swaprfrmore costly external to internal
capital, this effect is also found in the studywdwer, high losses make it necessary to
raise additional capital in order to sustain th&gosarequired. Furthermore, a negative
relationship between fresh capital issued and nedme is assumed. However, net
income and net change in capital are supposedvealre positive correlation. Those
assumptions turn out to be valid td6.

All'in all, it can be said that in situations whe@justment costs are excluded, optimal
capital and minimum value at risk requirements paite similar. Furthermore, value at
risk can only be used to measure differences inritial capital and the capital of a
later period. Including adjustment costs does ergae problem of incompatibility
between value at risk and optimal capital. The geaim the optimal capital and the
value at risk do experience a negative relationdHgwever, the value at risk and the
best net fresh non- internally issued capital mwvéhe same direction. Therefore, a
procyclical relationship is assumed when analysialye at risk and the amount of
capital®*®

This correlation can be mitigated by introducingieas measures. The negative
impact of value at risk and optimal capital on a lconomy has to be avoided.
Moreover, regulations need to be set in place wheroptimal capital and the value at
risk path do differ too much in a flourishing ecomp Last, maybe the implemented

measures should follow an anti-cyclical directinrorder to be most effectivé’

215 Estrella (2004) p.1488
2% Estrella (2004) p.1488
27 Estrella (2004) p.1489
218 Estrella (2004) p.1493
219 Estrella (2004) p.1493
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Khorana and Perlman (2010) look at the 150 largasks of the US and do find a
procyclical relationship. However, it turns out thhis behaviour is actually very
dangerous and might decrease the value of a batileifuture. This becomes obvious
when looking at the time before, during and after financial crisis. In their sample
they show that in the period of January 2003 andebBwer 2007 banks pursued a
procyclical strategy. This means that in a timefsper banks reduced their equity by
buying back shares and distributed dividends inatmeunt of $330 billion. However,
during the financial crisis they have been forcedncrease their capital. Additional
$180 billions have been issued. Unfortunately,issae prices have been lower than the
previous share repurchase prices. It can be segrexisting shareholders have lost in

comparison to the selling sharehold&fs.

3.3 Capital Regulation over time

The optimal capital structure of banks is definedwo ways: first, by the market
constraints and second, by the regulatory conssairhnis leads to a problem since the
market values everything in market prices, whetbasregulatory constraints come in
book values. Significant differences do evolve otaunting rules such as the US
GAAP. Applying specific rules can lead to changesook values (lease-back plan,

loss and gain realisatiof*

3.3.1 The development up to now

Capital minimum requirement standards are appheatder to protect the public from
being forced to bear severe costs. Having too mis&lon the balance sheet can make a
bank vulnerable to shocks. Furthermore, in suckevant a bank might need to use its
deposit insurance or in the worst case scenaridsieebe bailed out by the state. These
two cases come at costs for the public and thexefoeed to be successfully
circumvented. The capital serves as additionaldoufiat is used before public funds
need to be tapped?

However, regulations protect the above mention&gtésts but are only in place since

1981 in the United States. The introduction of tagons is formally established in the

220 Khorana and Perlman (2010) p.94
22! Flannery and Rangan (2008) p.395
222 Ennis and Price (2011) p.2
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International Lending Supervision Act. Neverthele®se rules have been far from
being perfect and critics have pointed out that ¢ggal treatment of assets with
different risks stimulates a wrong behaviour of kmrMeaning, that if the same capital
requirement is applicable for different risks, tHzanks are better off to invest in high
risk assets that at the same time promise higlems

Before Basel | has been set into place the US a#igul of banks was defined the

following:
n 224

primary” capital >5,5% which included equity and loan loss reséfves

“ “secondary” capital”?*
debentures’

In order to level the playing field in the bankisgctor and to avoid regulatory

>6% which mostly consisted of subordinated

arbitrage the Group of Ten committed to the Basefulation$?®
Basel | has tried to find a way to better refleéskrrelated to the required equity.
Therefore, two forms of capital were defined:

- Tier 1 capital: “includes common equity, noncumwiatpreferred stock, and
minority interests in consolidated subsidiariés.”

- Tier 2 capital: “includes the loan loss allowanae (0 a maximum of 1.25%
of RWA), cumulative and limited-life preferred skpsubordinated debentures
and certain hybrid securities (such as mandatomyexible debt).*°

The RWA are divided into four different categoriasd should make up for the
weakness of the first regulations in the U.S. Haeveit has been criticised that, even
though, there is now a distinction between asssks,rthat there is still missing a
mechanism to account for risk that is not definedradit risk. Basel Il has been created
in 2004 to adjust for these weaknesses. The rdtingredits can either be done by

rating agencies or by the individual internal rgtaystem of bank&*

Basel | (and so does Basel Il) requires banks o daertain amount of Tier 1 capital,

which is 4% of RWA. Furthermore, Tier 1 and Tiec&pital together have to be over

22 Ennis and Price (2011) p.2

224 Flannery and Rangan (2008) p.397

2% Flannery and Rangan (2008) p.397

228 Flannery and Rangan (2008) p.397

227 Flannery and Rangan (2008) p.397

228 Ennis and Price (2011) p.2

22 Flannery and Rangan (2008) p.397

20 Flannery and Rangan (2008) p.397

%1 Ennis and Price (2011) p.2-3; Monroe (2010) p.33-3
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8% of RWAZ?* This is necessary to lessen the principal —agestilgm that arises
between depositors and bafk$The FDICIA has tightened the constraints even more

by requiring Tier 1 and Tier 2 capital of 5% and4,0espectively>>*

3.3.2 The future outlook

The financial crisis brought to attention that t@mposition of capital is crucial.
Therefore, it matters of which components and oawduantity the Tier 1 capital is
formed. Consequently, common capital has becomeallagpsince it seems to be of
high quality and for this reason Tier 1 capital @Widohold large quantities of that
capital®*® The change of capital ratios is currently discdsaed might be considered in
the new Basel Il regulatiorfé® The overall intention of the new regulation istake it
applicable to all banks, not just the biggest driés.

In an environment in which the asset quality of ynaassets deteriorates, the
composition of capital is vital. In this case lass®=n no longer be balanced out by
hybrid and common equiy?® This change in capital valuation shifts value frtiotal
Tier 1 to an emphasis on the distinction betweess labsorbing or going concern
capitaf®® versus non-loss absorbing or “gone concern” cipfta This distinction
should make sure that in the first case, whichxgressed as Tier 1 capital, a bank is
able to operate although it experiences some |ladseg the way. The second kind of
capital, defined as Tier 2 capital, is supposedrtsure that in the event of bankruptcy

the stakeholders (depositors and senior creditarspe paid**

Additionally, regulation might intend to give ancentive for anticyclical behaviour
because the procyclical management has turnea duirt banks in the long rifff?
It has been discussed to also introduce a liqurditip but this idea has been put aside

due to extensive criticism. Nevertheless, it i sti the mind of the committee and it is
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just postponed. Furthermore, in these times liquidi important and monitored even
though it is not part of the actual Basel Acctit.
In the end, the influence of higher capital ratosthe economy can only be estimates

because there is no prior experiefitte.

34 The Cost of Regulation

Regulation is supposed to create benefits. Howevan, den Heuvel (2008) argues
that regulation comes at a cost. This negative anigacaused by the fact that a bank is
hindered to create the maximum amount of liquidlige best way to produce liquidity
is through deposits. If the amount of depositsnstéd or a certain amount of equity is
required, than the possible liquidity that banksildooffer differs from the optimal
liquidity. The costs are related to how good a b@kvhen it comes to liquidity
creation*® Furthermore, if regulators would be able to pehesupervise and detect
excessive risk taking of each individual bank, tmagulation could be applied to the
respective bank’s capital adequacy ratios. Siniseigmot possible an overall regulation
is imposed and that leads to these welfare é8%ts.

The author manages to set up a model and more tamlyr an equation that can

actually measure these costs. The formula look$otlmving way:
d _
v= Z(RE ~R® - g (d, L)) y) 2

This is valid under the assumption that

o< }/RE 248

v = welfareloss g, =resource cos of intermediation
d = deposits L =loans

C = consumption y = fraction

RE =return on equity O =riskiness

RP = return on debt

243 Monroe (2010) p.35

244 Ennis and Price (2011) p.4
243van den Heuvel (2008) p.299
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248\7an den Heuvel (2008) p.308
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This expression takes into account the importarideywidity to households and the
returns on the different investments. It needset@binted out that the difference of the
return on equity and deposits indicates how mumhidity is worth to households. They
invest in deposits to create liquidity even thoughe return on the respective
investment is lower. The last term with the fractiariable represents the adjustment
of the amount of deposits held in the event of lsgriag capital adequacy ratio under
the condition that everything else stays the sarhe.economy is assumed to be in a
steady state at the beginning. However, differamst steady state economies with
different capital structures can not just be coregaf’ It has to be known that the
following applies: “a manifestation of the envelofigorem: these quantities are
constrained optimal in the sense of social plasnproblem, so their response to a
change iny has only a second-order effect on welfat®”

Additionally, the author provides a formula for tbetimal capital adequacy. The
following assumption needs to be valid. The sowialfare can be increased by bank
supervision but the supervision is not perfect.réfare, capital needs to be employed.

Furthermore, supervision and the amount of capi@bpositively correlatet*

max\V,(8) y ?*?

Ty
W—l > S(T) 253
ov=~{dT/dy)g, . = ~1/(Bs° (1))

T = costs of supervision
S =supervision technology
It can be seen that there is always a trade offvdxt costs and benefits (less

supervision needed) of capital requirenent.

Van den Heuvel (2008) puts his theory to a tesierwhe examines the data of US
commercial banks between 1993 and 2004. In thet®fehe capital requirement being
10% he calculates welfare costs of 0.22%. This m¢laat at a level of 10% the loss in

249van den Heuvel (2008) p.308
#0%van den Heuvel (2008) p.308
#lyvan den Heuvel (2008) p.309
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consumption is 0.22%. Furthermore, lowering theeledf capital requirement — under
the assumption that everything else stays the saoteates yearly 1.bn$. Therefore, if
supervision costs are the same or even lower tharower capital requirement can
create value. Furthermore, under the assumptionh dleposits are not free and
everything else equal the social welfare cost9ar@% of consumptiofr’

Additionally, with the data available the authorecks if the capital requirements in
place are efficient. It is found that the “margiedilectiveness of supervision spending,
as,"?®" is smaller than “1.6 (per billion $" This is calculated for a capital
requirement of=0.1. The result is a “marginal welfare benefitta?bn $ per yeaf®®.
However, this is only valid if the bank supervisioosts are plain spending costs. In the
event where these costs take also compliance odst@ccount the number changes.
Under the assumption that bank supervision costsisbof one third of plain spending
costs and two thirds of compliance cosisbecomes lower than 0.53 and the benefit
simultaneously increases to 18.7 bn $. This istitend of the story because in order
to get the net gain, the welfare benefits and cose&l to be analysed. Comparing the
benefits to the lowest costs that can be calcula¢eéals that the deployed capital
requirements are not efficient since the costshegber than the benefits. Therefore,
lowering the capital requirements can create vaite.

3.5 Does Regulation define the Capital Structure?

In this part the question is, if capital regulatios indeed a binding factor or

significantly influences the capital structure.

For a long time Basel | seemed to be the most itapbiconstraint when setting the
amount and structure of bank capital. Gropp andiétg2010) argue that this might not
always be true. Publicly traded banks can act rassfiwhich means that the Pecking

Order Theory can be applied and Basel | must nat first order constrairff*

#%yvan den Heuvel (2008) p.309-312
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Koziol and Lawrenz (2009) introduce a model thatedmines a bank’s optimal
capital structure under the assumption that defsultostly. In order to evaluate a
bank’s default risk, factors that influence thiskrneeds to be identified. In the model
regulation is active and the capital ratio is ajdsvia deposit changé¥ Two other
rather new aspects are: the introduction of a dymamodel which allows for
continuous adjustment of deposits by banks andntineduction of a so-called “jump-
diffusion process?®3 264

The following trade-off has to be considered wheakimg financing decisions: the
more assets held, the higher is the return buteas@ame time the regulation constraint is
binding at an earlier stage of time. Furthermotasiassumed that all deposits are
insured and the moral hazard problem is not arejsstiich means that the regulatory
constraint is always fulfilled. Additionally, a ahge in bank financing (increasing the
amount of deposits) is costly (advertising, markgtcosts). These costs are borne by
equity injections. Restructuring of a bank’s ligiels is necessary after a shock that has
changed the value of the assets on the book. Mergdke deposit adjustments do
positively depend on the development of the valtighe assets. In case of value
accumulating in assets the deposits go up too amedwersa. Furthermore, the optimal
capital depends also on the initial capital andruesuring barrier. If, the value of the
assets drops below this barrier the bank defabi#sause the value of the assets is
insufficient to cover all the deposits this areanmmed “default regioi® by the
authors?®® A bank’s deposit finance decision is negativelffuenced the higher the
volatility, the impact of change in asset value dhd relative restructuring barrier.
Furthermore, costs involved in the restructuringpcpss and regulation are also
negatively correlated with the amount of deposéislhit is intuitive that less favourable
assets do increase the possibility of default. @ dther hand, less valuable assets
induce the bank to hold fewer deposits at an egsbent of time and so reduce the risk
of default. Moreover, in this case banks tend tbtoghange their deposits later in time.
This behaviour is only shown in the dynamic moddierefore, the effect of assets is

twofold and can not be exactly determined withautHer investigatio®’

%2 Koziol and Lawrenz (2009) p.861-862
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The empirical outcome of Kozial and Lawrenz (20089jicates the following. The
most important risk for a bank’s default is thertjo risk?®®, They further indicate that
an effective regulation needs to be based on theltd¢ risk*°°.

Volatility and drift do not have an as substanitidlluence on default risk as primarily
assumed. Moreover, in the dynamic model the cosetdult turns out to be smaller at
t=0. This is true under the following conditioneetdrift is low and volatility is high,
which leads to lower deposits in the first placartkermore, it can be observed that
banks will restructure earliéf°

These observations reveal a “self-regulation meisha@A’%. Banks that are aware of
the factors that influence the default risk wilkéacountermeasures themselves, when
they are confronted with weak investment alterretivi his means they do adjust their
capital structure according to the risks involvedrewithout regulatory pressuré&.

Last, restructuring costs have a significant inficee on the risk of default which is
again measure by today’s costs of default. Sinesetttosts are not the same for all
banks, it is difficult for the regulator to takecacint for them in the regulatory

requirement$’?

Dietrich and James (1983) use in their study a gemup of over 10 000 commercial
banks. The banks’ field of operations is limitedtie US and the period is from 1971-
1975%"* They define ABC”?"® as factor which should capture changes of thetalaghie
to regulatory rules or set ups. They “test thetjbiypothesis that regulation is effective
and that uninsured depositors do not influencetahgiructure?®. Out of the five
sample years, only two are significant. There issignificant negative relationship
between the variable “ABG*’ and bank capital in the sample period. Thereftire,
hypothesis can be rejected. There is no empiriddeace that regulation has an impact

of capital structuré’®
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Gropp and Heider (2010) do compare their outcontk wistudy about firms’ capital
structure determinants. It is found that bankseasslatility and profitability is lower
than the firms’, whereas a higher number of barkg gividends. Furthermore, it is
noticed that the banks’ leverage is much highee atthors have found variables that
do have an influence on the leverage.

For example higher profits do imply less leveragetgher asset risk and collateral.

Gropp and Heider (2010) do another analysis by inghm regression with the
following form: 2%

L =By + BMTB ., + B, Prof,, + B,Ln(Sze, ;) + B,Coll iy + B:DiViy g

+CC + Ct + uict

This regression says “The dependent variable ismomeis the ratio of equity over
assets in market value$® and the independent variables are market-to-badk, r
profitability, size, dividend paying and specialuotry effects. The authors discover a
positive relationship between leverage, size arthteoal and a negative relationship
between leverage market-to-book ratio, profits agigidends. All findings are
statistically significant. Therefore, regulationedonot seem to be the only factor
influencing bank capit&®®

Furthermore, adjusting the above regression in yatawaneasure the dependence on
the book leverage provides the same correlationsrel' should be some differences to
the market leverage since regulation is always oredsn book values. When factoring
risk into the equation it shows a negative relaiop with the market and book
leverage. This does not support the argument #watlation has an influence on bank
capital. Moreover, the result has the highest Rhénbook leverage analysis and is only
outweighed by the market-to-book ratio in the maitkgerage analysis. On the other
hand, taking risk out of the equation does not leadhe expected change in the
significance of all other factof8?

Additionally, taking into account banks’ specifigdd effects shows that they have an
impact on banks’ capital. They explain 76% of teeekage in market values and even

more (92%) of the leverage in book values. Thianether indicator that regulation is

29 Gropp and Heider (2010) p.593
20 Gropp and Heider (2010) p.596
21 Gropp and Heider (2010) p.596
%2 Gropp and Heider (2010) p.596
283 Gropp and Heider (2010) p.596-598
24 Gropp and Heider (2010) p.596-603
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not defining bank capitaf®> Furthermore, it shows that regulation is not socimu
responsible for bank capital since banks to noy twolld the minimum bank capital in
the end™®®

Flannery and Rangan (2008) find in their sampléhef100 largest US bank holding
companies from 1896 until 2001 that banks signifisahold more bank capital than
required. The mean Tier 1 capital was 7.26% in 180d peaked at 11.1% in 1994.
Furthermore, Tier 1 and 2 capital was 9.44% in 1886 at a high of 13.8% in 1994.
This is another indicator that regulation doesulbiately define capital or constrains
banks. Moreover, the authors show that the numbeomwstrained banks has declined
over the sample period. Such a bank is defined lbgok capital ratio that is not higher
that the regulatory demand plus 1.5%. Since the 3832 the percentage of constrained
banks is rather negligibf&’ Flannery and Rangan (2008) also want to know éf th
capital ratio is higher due to regulations. Thest tee influence of portfolio risk on the
capital ratio. This ratio is expressed in book ealuThe relationship is negative in three
periods, which is one period longer than when cotetl with “MKTRAT"%%®
However, the results show that regulation failsptovide an explanation for the

development of the market equity rafi.

Jokipii and Milne (2011) have observed differentretations for risk and capital
buffers over time. Especially, after Basel | hasrbput into place, they find that banks
have been interested in accumulating additionata&laf his has been done to avoid any
negative consequences (costs) in case of fallibgwbthe minimum capital required.
Interestingly, in this period of time (the 1990idsnks adjusted their ratios in both

ways: increasing the capital buffer and, or redgcisk >*°

285 Gropp and Heider (2010) p.604-608

26 Gropp and Heider (2010) p.608

27 Flannery and Rangan (2008) p.397-399
28 Flannery and Rangan (2008) p. 405

29 Flannery and Rangan (2008) p.420-421
29 3okipii and Milne (2011) p.177
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4 Bank Capital in Practise

4.1 The Development of Bank Capital Ratios over time

Jokipii and Milne (2008) analyse the cyclical belbay of capital buffers of European
banks. Their work has been conducted under Bas88 Ehd the related capital
requirement$?* Jokipii and Milne (2008) find out that the capitalffers of European
banks are significantly higher than required by tegulators. The amount of excess
capital held differs from country to country. Theffiers of smaller EU countries seem
to be larger compared to the bigger countriess linteresting that the buffers of the
“EU15"2%? are smaller than the ones held by “RAM®at 5.149%** “RAM10” **is
defined as “10 countries that joined the EU in MxP0™°®. The sample consists of
468 banks of the “EU25®"in the period of 1997 until 2004. Furthermore, #uthors
have divided the peer group into three subgroumstneercial, savings and co-operative
banks. Additionally, banks are categorised by site large and small banks, where a
large bank is considered to have a median of at €27 billion of balance sheet sum in
2004. Furthermore, the sample is divided into “RAMZE®® and “EU15" %% The
“EU15"3% is again divided into the Euro area and the noreEarea, consisting of
Denmark, Sweden and UR

Flannery and Rangan (2008) look at “common equityarket value to the market
value of total assets (defined as the sum of eguimarket value plus liabilities’ book
value)” 3% Starting in 1990 the ratio has begun to rise laamsl hit its highest value in
1998 at 20.1%. Furthermore, the authors discovéhed the asset volatility has
dramatically risen to 6.09% between 1998 and 2@0fpared to 1.76% in the period
of 1986-1999. This higher risk could be due to #&a crisis in 1997 and some
deregulations in the banking sector. The findingdidate that banks have taken on

291 jokipii and Milne (2008) p.1441
292 3okipii and Milne (2008) p.1442
293 Jokipii and Milne (2008) p.1441
29 Jokipii and Milne (2008) p.1441
29 Jokipii and Milne (2008) p.1441
29 Jokipii and Milne (2008) p.1441
297 Jokipii and Milne (2008) p.1442
29 Jokipii and Milne (2008) p.1441
299 jokipii and Milne (2008) p.1442
309 30kipii and Milne (2008) p.1442
301 Jokipii and Milne (2008) p.1441
%02 Flannery and Rangan (2008) p.399
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larger amounts of capital since their assets hagerne more risky. It is not clear why
they did so. Flannery and Rangan (2008) suggestittmight be because of outside
pressure. Furthermore, it could also be an artéfiattite sample. This means dividends
do not increase as quickly and proportional asiegsn while earnings are high, the
amount of dividends stays almost the same andetsteis kept in the banks as retained
earnings, which automatically leads to higher gquioreover, a higher, maybe
overvalued share price could have given incentiiceshe managers to even issue
additional shares. Therefore, the capital wouldeheasen without managers actively
trying to build up capital to insure against defarld riskier assets. On the other side,
after the peak of equity capital in 1997 managenseeins to have taken measures to,
again, increase the leverage. This was done byngutlown equity and issuing
debentures®

The increase of capital is explained by market bygassive phenomena. Flannery
and Rangan (2008) precisely define five effectaraholder demanding higher capital
for riskier assets, changes in the riskiness ofutiderlying assets, the combination of
the effects already mentioned, passive effects asdtock price changes and last other
technical effects. The difference in the capitéilorbetween 1986-1989 and 1998-2001
is with 42% explained by the market power (shardéwd demands). However, the
riskier portfolio has a negative influence (67%heTsum of these two effects and the
single effects explain 87.9% of the differencecémtrast, the passive effects contribute

only 3% and the technical component are responfibl&3%3%*

Chen (2010) takes up the concept of market-valgesuggested in the paper of
Flannery and Rangan (2008). He analyses, how stiokns and profits influence the
capital ratios of Japanese’s banks over time. Hmepge consists of listed commercial
banks from 1977 to 2009. The data is based onyead market value dat®® First
value-weighted capital ratios are calculated. Taey derived as the banks’ individual
total market capitalisation and weighted. It cansben that also in Japan the value has
been around 4.34 from 1977-1983. After that peaodincrease has been noticeable
with the highest level of 17.9 in 1987. The folloygiyears have been characterised by a
decline to 3.59 which marks the Japanese bankisg ¢n 2003. A recovery has been

dampened by the crisis in 2007 and 3.62 marksnteoéthe sample period. In order to

303 Flannery and Rangan (2008) p.400-403
304 Flannery and Rangan (2008) p.416-420
305 Chen (2010) p.744-745
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better analyse the variation of capital ratios, itifeience of profits and changes in the
stock values are separated. The author finds Headifference in capital ratios over
time is caused by the expected stock return. Oedhéary, the cross-sectional analysis

seems to be the result of a mixture of expectefitability and stock returnd>®

4.2 The Capital Buffer Theory

The theory of capital buffers has developed fromdharter value theory. That theory
takes into account that distressed banks do hawdh mmore to lose than just deposits
and equity; they will also lose future profits. $hmotivates them to hold on to more
capital than required by the regulation authoritfésHowever, holding excess capital
does come at costs, so there is a trade-off betwekting additional capital and the
costs of falling below the required amount. Lalsg tapital buffer theory should not be
applicable to banks that have huge capital buffeegause their chances of falling
below the minimum requirement and therefore, exgmeing costs due to regulation are
very low3°®

Generally speaking, the bank capital buffer depemdthe variables presented below.

4.2.1 Data

In order to better understand the influence of difeerent variables on the capital
buffer the samples are described in this secticvefl authors have conducted

different analyses across different countries ame periods.

Flannery and Rangan (2008) have created a sampbf Wwhs already been presented

in the previous sectioff?

Fonseca and Gonzalez (2010) take their data fremDitabank Bankscope. They
work with consolidated numbers. The sample perodrom 1995-2002. After some
adjustments the authors end up analysing banks frOmdifferent countries. A

generalized method of moments estimator is usedl,pamel data to take account for

30% Chen (2010) p.751-753

307 Jokipii and Milne (2011) p.165-166

308 K leff and Weber (2008) p.357

399 Flannery and Rangan (2008) p.400-402

53



endogeneity. The dependent variable capital busfejiven in relative values. Results
do not change when using absolute vaf}&s.

Jokipii and Milne (2011) conduct their analysis éch®n US commercial banks and
bank holding companies. The sample period is fr@861to 2008. The information
used can be found in the Consolidated Report ofition and Incomé**

The sample of Jokipii and Milne (2008) has alredeen described in the section

above’'?

Lindquist (2004) is analysing the influence of e@rtfactors on the capital buffer of
Norwegian savings and commercial banks. The pemwter observation is from 1995-
2001 and quarterly data is used for the analyskes.alithor finds out that savings and
commercial banks’ capital buffer do indeed readfedently to some of the tested

variables’*®

Stolz and Wedow (2011) analyse the effects of thness cycle on banks’ capital
buffer, which is composed the following way: “bahkspital buffers BUF) as the
Basel capital to risk-weighted assets ratio minyzeRent regulatory minimurit* 3
As dataset 492 West German corporative and saviagks are used, only banks with
positive capital buffers are taken into accounte Tdbserved period is from 1993-
20013%°

The sample and the methods of Schaeck and CihdlO)2ére already explained

earlier in the thesis.

310 Fonseca and Gonzéalez (2010) p.895
311 jokipii and Milne (2011) p.167

312 jokipii and Milne (2008) p.1441

313 Lindquist (2004) p.499

314 Stolz and Wedow (2011) p.100

315 Stolz and Wedow (2011) p.98-99

318 Stolz and Wedow (2011) p 102
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4.2.2 Costs

4.2.2.1 Funding Costs

Funding costs do influence the amount of buffert thabank holds. In general,
shareholders do require a higher return on theitalasince the risk involved is higher
too. In case of deposit insurance lending to basksskless for depositors. Therefore,
the interest rate asked is the risk free ratehis ¢vent banks will not hold a capital
buffer. Deposits are the cheapest way of finandegause risk and capital are not
related. On the other hand, when there is no oy pattly deposit insurance than the
rate demanded by depositors depends on the rigkved. Furthermore, an increased
leverage drives up the equity interest rates*tbdn the end, the augmented costs of

deposit financing have a positive and highly sigaifit impact on the capital buff&®

Table 19: The influence of funding costs on the cipl buffer

Relationship Significance

Fonseca and Gonzéalez (2010Q) + yes, at 1%

Adapted from: Fonseca and Gonzélez (2010) p.899

4.2.2.2 Financial Distress Costs

Financial distress costs have an impact on theebuwipital. These costs comprise
legal, bankruptcy and distress costs, additionatiythe loss of the charter value. This
value is even higher when the bank possesses samhefkmarket powet?

Fonseca and Gonzéalez (2010) use the LERNER indagdount for market powéf’
They find that capital buffer and the LERNER arsipeely and significantly related,;
however, when using the LERNERQ the relationshignges to a negative one. They
interpret the results the following: banks thaténéngher market power do not rely that

much on capital buffers, they have other meansmopensate lossé&

317 Fonseca and Gonzalez (2010) p.893
318 Fonseca and Gonzalez (2010) p.899
319 Fonseca and Gonzalez (2010) p.894
320 Fonseca and Gonzalez (2010) p.897
%21 Fonseca and Gonzalez (2010) p.899
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Jokipii and Milne (2011) do support the argumerdttbanks with higher charter
values have more to lose and therefore, accumaldtegher buffer. Significance is
found in six out of seven models. The findings e same if testing the risk adjusting
equation. The later equation is highly significgrrétlated in all case€? Furthermore,
the simultaneous equation shows a positive andifisignt correlation in all three
specifications in the capital regression. Nevedbel the risk equation changes to a

significant negative relationship for in all casés.

Table 20: The influence of financial distress cosisn the capital buffer

Relationship Significance
Fonseca and Gonzalez (2010) + than - yes, at 1Bdtibges
Jokipii and Milne (2011) + - yes, at 1%, 10% / 1%

Adapted from: Fonseca and Gonzalez (2010) p.8%pidand Milne (2011) p.171-174

4.2.2.3 Adjustment Costs

Adjustment costs need be considered when talkiogtatapital buffers tod?* Banks
might tend to hold more capital than required, rideo to avoid costs that would occur,
if elevating the level of capital on short notféd.Furthermore, banks might want to
avoid falling below the required standard, becabsé can result in fines. This is often
true for profitable banks that pay dividerfdSIt can signal the wrong information about
banks when shocks are only equalled out througlityegtudditionally, adjusting the
capital ratio through asset adjustments takes dhayossibility to stay liquid in case
of upcoming profitable project’

Fonseca and Gonzéalez (2010) prove that adjustmests @nd capital buffers are
positively related at a highly significant level.urthermore, they confirm that
adjustment costs hinder banks to achieve a totpisedent to the desired capital
ratio %

322 Jokipii and Milne (2011) p.171-172

323 Jokipii and Milne (2011) p.173-174

324 Fonseca and Gonzalez (2010) p.893

32> Gropp and Heider (2010) p.595

326 Gropp and Heider (2010) p.595

327 Fonseca and Gonzalez (2010) p.894

328 Fonseca and Gonzalez (2010) p.898-899
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Jokipii and Milne (2008) find in their country gnewsample a positive and highly
significant relationship between adjustment costd aapital buffers. However, not
every group tested shows significant results. Funtiore, the non-Euro country group
experiences a negative and highly significant dati@n 32° Conducting analyses within
the “EU15"™° group reveals that adjustment costs play the raigstificant role for
commercial banks. For savings banks these costssigreficant too, whereas co-
operative banks do not seem to depend on themodie insignificancé®* There is no
difference between the small and large banks wiesting for the correlation with
adjustment costs. The relationship is positive sigdificant. It can be said that these
costs might be of higher importance for larger tsagie to the higher significant®.

In Lindquist (2004) the effect of the costs of dmdhial capital is twofold. Savings
banks seem to be negatively correlated, which stpplee argument that this buffer is

used as insurance payment, whereas commercial baa®sitively correlatetf?

Table 21: The influence of adjustment costs on theapital buffer

Relationship Significance
Fonseca and Gonzéalez (201Q) + Yes, at 1%
Jokipii and Milne (2008) + than - yes, at 1% fottb
Lindquist (2004) -+ yes, at 1% / 5%

Adapted from: Fonseca and Gonzélez (2010) p.898-38Ripii and Milne (2008) p.1447-1449;
Lindquist (2004) p.505-509

4.2.3 Retained Earnings

Retained earnings can have a positive effect,ay wre used to build up capital. On
the contrary, if big banks are motivated to holgsleapital buffers due to their high

earnings, than earnings do have a negative infpact.

Jokipii and Milne (2008) find in their country gnowanalyses of European banks on a

country level that the impact of return on equity the capital buffer is significantly

329 Jokipii and Milne (2008) p.1447-1448

330 3okipii and Milne (2008) p.1441

31 Jokipii and Milne (2008) p.1449

332 Jokipii and Milne (2008) p.1449

333 Lindquist (2004) p.505-509

334 Stolz and Wedow (2011) p.101; Milne (2004) in {iikind Milne (2008) p.1445
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negative, even though, the effect does not seerbetajuite largé® Testing the
influence of ROE on buffers of different kinds adriks shows similar results. In the
“EU15" **° sample the coefficient of savings bank is moraifitant than ones of the
other bank$®’

Table 22: The influence of retained earnings on theapital buffer

Relationship Significance

Jokipii and Milne (2008) - yes, at 1% - 10%

Adapted from: Jokipii and Milne (2008) p.1447-1449

4.2.4 Size

The effect of a bank’s size on the amount of capitffer is less clear. Larger banks
might either have easier access to cheaper cap#tehuse the market has better
information about them or it might be more difficdbr them due to their high
complexity and their incentive to exploit asymmeiriformation®*® In order to reduce
the asymmetric information a bank can either engageonitoring or hold a significant
amount of capital. In case of any economies ofesaalthe monitoring area, a larger
bank should do more monitoring and a smaller b&okilsl take on more capital instead
of engaging a lot in monitoring. Furthermore, larganks might have a diversification
advantage. Therefore, they might be less vulner@béxogenous shocks, which could
have a negative impact on the amount of extra aklpéld. In addition, banks do profit

from the too-big-to-fail argument which also hasegative influence on the buff&f

Jokipii and Milne (2011) identify that size and tapare negatively related in the
single capital buffer equation. However, the resldes not show significance in all
models (five out of seven are insignificant). Ire ttimultaneous equations the capital
equation and size are positively and significarghated. Nevertheless, the risk equation

shows a positive relationship, but all these redaltk significancé*®

335 Jokipii and Milne (2008) p.1447
338 Jokipii and Milne (2008) p.1441
337 Jokipii and Milne (2008) p.1449
338 Gropp and Heider (2010) p.595
339 Stolz and Wedow (2011) p.101
340 3okipii and Milne (2011) p.173-174
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Jokipii and Milne (2008) use dummy variables to swa the effect of size. They
introduce two variables “BIG*! and “SMALL"**2 The first is one if the bank is in the
highest decile of asset size and zero in any athge. The second variable is one if the
bank is in the lowest 30 percentile again measubrethe size of assets, in any other
event it is zerd®® The “BIG™* variable reveals a negative relationship but is
insignificant in the following subsamples: “EUF4% non-EU countries and “RAM*®
This is consistent with the theory that the smaherbank, the larger the buffer and the
larger the bank the smaller the buffer. The “SMA#{™variable is tested positively.
349

This result is only slightly significant in “EU1%", “EA”
“RAM” *°sample®®! Testing the impact of the “EU1%* different kinds of banks does

(=Euro area) and the

not change the quality of the result. However thly gignificant result is shown when

analysing small savings banks.

Lindquist (2004) finds that the buffer of commelceand savings banks do react
negatively with the size variables. However, sigel@ss significant for commercial

banks>®*

The negative relationship is further supported lopdeca and Gonzalez (20%9)
Stolz and Wedow (2013 as well as Schaeck and Cihdk (2010) in their saropl
testing just commercial bank¥. The authors of the last study however, test § #ize
effect is related to the above mentioned diversiitn advantage. It turns out that in
their analyses diversification has no influencetlo®m negative relationship of size and
capital buffer. Furthermore, the too-big-to-failgament is put to test. The authors

adjust the sizes necessary to be too-big-to-fathen respective country. Medium and

341 Jokipii and Milne (2008) p.1445

342 Jokipii and Milne (2008) p.1445

343 Jokipii and Milne (2008) p.1445

344 Jokipii and Milne (2008) p.1445

34 Jokipii and Milne (2008) p.1442

346 Jokipii and Milne (2008) p.1443

347 Jokipii and Milne (2008) p.1445

348 Jokipii and Milne (2008) p.1442

349 Jokipii and Milne (2008) p.1443

350 Jokipii and Milne (2008) p.1443

351 Jokipii and Milne (2008) p.1446-1447
%2 Jokipii and Milne (2008) p.1442

33 Jokipii and Milne (2008) p.1449

%4 Lindquist (2004) p.505-509

% Fonseca and Gonzalez (2010) p.899
% Stolz and Wedow (2011) p.103
%73Schaeck and Cihak (2010) p.13
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large size banks show a negative and significalatioaship with capital in their
regressions. Apart from the too-big-to-fail argumtre authors conclude that smaller
banks might be required to hold larger capital esitieir resources of managing risk are
much less advanced. There is no empirical provéhisrconclusiori®® Testing with all
three kinds of banks also shows that smaller baeks to be better capitalised, which

they again explain with the monitoring argum&tit.

Table 23: The influence of size on the capital buff

Relationship Significance
Jokipii and Milne (2011) - yes, at 10%
Jokipii and Milne (2008) -+ yes, at 5% - 10% bath
Lindquist (2004) - yes, at 1% /5%
Fonseca and Gonzélez (2010) - yes, at 1%
Stolz and Wedow (2011) - yes, at 1%
Schaeck and Cihak (2010) - yes, at 1%

Adapted from: Jokipii and Milne (2011) p.173-174kipii and Milne (2008) p.1449; Lindquist (2004)
p.505-509; Fonseca and Gonzalez (2010) p.899; Sttt Wedow (2011) p.103;
Schaeck and Cihak (2010) p.13-16

4.2.5 Loan Loss

Jokipii and Milne (2011) discover that, this vat@ls positively correlated with the
amount of additional capital held. These findinge also valid when measuring the
change in risk. Therefore, banks that have moresi@ possible default on their book
are also considered riskier. The results of thglsicapital equation are significant in
five models and insignificant in two models. Thgrsficance ranges from 1%, 5% to
the 10% level. Moreover, the risk equation shovesgaime relationship with significant
results in three out of four modéf€. When running the simultaneous equation the
relationship turns significant in all three modeisthe capital equation. Nevertheless,

the risk equation only shows significance in twodeis>®*

%8 Schaeck and Cihak (2010) p.13-15
¥95chaeck and Cihak (2010) p.16

3% jokipii and Milne (2011) p.171-172
31 Jokipii and Milne (2011) p.173-174
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Fonseca and Gonzélez (2010) have empirically desgmlthat riskier banks do not
hold higher capital buffers. The relationship ignsiicantly negative. Nevertheless, that
outcome might not be that clear since there isdication of “correlation between the

instruments and the error teriy %3

In Lindquist (2004) savings banks’ buffers are sanificantly related with loan

losses. However, commercial banks reveal are nedytind significantly correlateti?

Table 24: The influence of loan loss on the capit&iuffer

Relationship Significance
Jokipii and Milne (2011) + yes, at 1% - 10%
Fonseca and Gonzalez (2010) - yes, at 1%
Lindquist (2004) - yes, at 1%

Adapted from: Jokipii and Milne (2011) p.171-1749nSeca and Gonzéalez (2010) p.899Lindquist
(2004) p.503-507

4.2.6 Liquidity

Liquid assets do also influence the capital bufénce banks with more liquid assets
have better opportunities to adjust their capa#bs, the influence is negative in theory.
Furthermore, these assets are almost classifiedslkadree so their impact is quite
obvious when it comes to calculating the amountagital that needs to be set aside

due to the risk weighted asset regulatithis.

Jokipii and Milne (2011) find that the higher thguidity the less capital buffer is held
by banks in the single capital equation. Howeueg, results are not significant in every
model. Only two reveal significance whereas fivedelse do not. The risk equation even
shows a positive relationship. Nevertheless, tisalte are only significant in 50% of
the cases®® Furthermore, the simultaneous equation does stilw the negative

relation with the capital equation but loses adl gignificance. The risk equation does

%2 Fonseca and Gonzalez (2010) p.899
33 Fonseca and Gonzalez (2010) p.899
34 Lindquist (2004) p.503-507

35 Stolz and Wedow (2011) p.101

3% Jokipii and Milne (2011) p.171-172
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not change the direction of the relationship eittoert is only significant in one out of
three specification®’

However, Stolz and Wedow (2011) reveal a signifilggpositive relationshif®®

Studies have shown that increased liquidity canaacta substitute for excessive
capital. Interestingly Wagner (2007) has condu@sdlyses indicating that increased
liquidity is actually harmful to the econonmi$? The author finds out that growing
liquidity gives banks the option to sell off theisky assets in the secondary market.
While this has a positive impact on the bankingifitg it soon turns into a negative
relationship. Wagner (2007) explains this with fodowing argument: banks profit
from increased liquidity because it has the adygmthat the value of banks goes up,
whereas the costs of liquidation decrease. Bankgyl@vare of that fact take on more
risk on their balance sheet. This reaches a pdm@revthe positive effect of increased
asset liquidity is not only set off but outweigh€8Wagner (2007) finds out that capital
regulation is a way of tackling this problem; howgvit becomes less effective the
more liquid the assets are. Therefore, he suggestalties as a way of mitigating the
problem. Such a penalty could be, for example, &kaerbank failures more costly for

their owners’’*

Table 25: The influence of liquidity on the capitalbuffer

Relationship Significance
Jokipii and Milne (2011) - No
Stolz and Wedow (2011) + yes, at 1%

Adapted from: Jokipii and Milne (2011) p.171-174913 and Wedow (2011) p.103;

4.2.7 AssetRisk

Asset risk can have a twofold influence on the ambaef capital that is held. A

positive one is found if banks outweigh their reskiassets with higher profits and

37 Jokipii and Milne (2011) p.173-174
38 Stolz and Wedow (2011) p.103

39 \Wagner (2007) p.121

37%\Wagner (2007) p.130-131

371 \Wagner (2007) p-132-136
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therefore, holding more capital than required bgédd and Il. On the other hand, the
impact is negative, if banks have to cut down theant of risky asset heftf?

Jokipii and Milne (2008) define risk in their comgroup study as “non-performing
loans over total lending®™. The findings are twofold significant: the relatihip is
positive for the major samples, only the non-Euraug experiences a negative impact
of risk on the capital buffe¥* In the “EU15"3"® and subgroups the relationship is again
twofold. The commercial and cooperative banks’ érdfare still moving in the same
direction with risk, whereas savings banks revealegative relationshif/® When
testing for differences due to the size of banksgd and small banks are positively

correlated. The relationship is significaht.

Lindquist (2004) finds that capital buffers of says and commercial banks are
negatively correlated with risk, which means thahlks do not adjust their capital in
case of higher risks. Nevertheless, the authoresrghbat this outcome must not be a
sign for insufficient capital buffers. It can justean that in reality banks with a lower

credit risk are overcapitaliset®

As it can be seen the influence of risk on the amaf capital buffer is rather
controversial. Jokipii and Milne (2011) are thesfiwho break the influence of risk up
into long and short term effects. They expect #lationship of banks capital buffers
and portfolio risk to be negative. This is basedfmassumption that risk loving banks
will have a lower capital buffe¥? However, according to the capital buffer theoryth
expect a “positive time series correlation betwadjustments in capital and risk®.
They find that in the years before 1993, risk amdfds had a negative relationship
which changes afterwards. They perform their testeree ways: analysing the changes
of capital buffers, then observing the changesisik and finally, testing the two

equations simultaneously. Testing the relationsiipapital buffer and risk with single

372 5tolz and Wedow (2011) p.101
373 Jokipii and Milne (2008) p.1447
374 Jokipii and Milne (2008) p.1447
37 Jokipii and Milne (2008) p.1442
378 Jokipii and Milne (2008) p.1449
377 Jokipii and Milne (2008) p.1449
378 Lindquist (2004) p.499, 505-509
37 Jokipii and Milne (2011) p. 167
380 jokipii and Milne (2011) p.171
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equations leads to the following results: capitad ask are positively related. This is in
line with the assumption that higher risk makeskisatake on higher amounts of
capital®® This previously found relationship is also valichen tested simultaneously.
The findings can be used to argue that managets tigld an amount of buffer so that
they will not fall below the minimum capital reqements in order to avoid the related
costs. Furthermore, these two variables are ingnisnto regulate the “probability of
default®®. Another argument that might explain the findiigshe manager's aversion
towards risk. In cases if, he is compensated vigth and bank related remuneration he
has personal value at stake and therefore, hebeiinterested in decreasing the risk
sometimes even to a lower level than required leydiockholders. However, Jokipii
and Milne (2011) find a negative relationship bedsweéhe amount of capital held and
the adjustment of short-term risk and capital bufféhis indicates that less capitalised
banks cut their risk when simultaneously building ecapital. On the other hand, this
could be seen the following way: banks seek risthenattempt to regain strong capital
buffers in the event of being close to reaching itiaimum of regulatory required
capital. The actions of well capitalised banks\ace versa, meaning that they seek risk
when capital declines. They regulate their capé#b via positive adjustments, such as
taking on risk in situations when the capital hasgup>®*

Table 26: The influence of asset risk on the cagit buffer

Relationship Significance
o _ + (for major
Jokipii and Milne (2008) yes, at 1%
sample)
Lindquist (2004) - yes, only at 50% / 1%, 50%
Jokipii and Milne (2011) + yes, at 10%

Adapted from: Jokipii and Milne (2008) p.1449; Lqdst (2004) p.499, 505-509; Jokipii and Milne
(2011) p.171-174

381 jokipii and Milne (2011) p.167, 171-172
382 jokipii and Milne (2011) p.173
383 Jokipii and Milne (2011) p.173-174
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4.2.8 Mergers

Mergers do play a role in the event of building itapbuffers. Generally, it can be
said that banks that are well capitalised do ggquiaed, but after a merger the capital

ratio is far lower. Therefore, the impact is expedo be negativé”

However, Stolz and Wedow (2011) reveal a positiveé significant relationship. They
explain that phenomenon the following way: merggten happen with a larger bank
and large seize banks tend to be less capitaliBed. could lead to a positive sign.
Furthermore, distressed banks that are merged hatter capital ratios after the

event>®®

Table 27: The influence of mergers on the capitaluffer

Relationship Significance

Stolz and Wedow (2011) + yes, at 1%

Adapted from: Stolz and Wedow (2011) p.103

4.2.9 Quality of Accounting Information

In order for the market to create an environmenwliich the investors demand banks
to be supervised, the information provided mustvhlkd and relevant. Fonseca and
Gonzélez (2010) expect a positive relationship betwaccounting information and
capital buffers. Better information is expected literally drive down the costs of
bankruptcy but also the related losses of the ehaslues®® This assumption is proven
valid. Better information does empower the marked ¢herefore, banks tend to hold
capital higher than the required minimum. This lessi further supported by the
LERNER index which shows a negative relationshipcauntries with insignificant

accounting rule&®’

34 Stolz and Wedow (2011) p.101
35 Stolz and Wedow (2011) p.103
3¢ Fonseca and Gonzélez (2010) p.894
37 Fonseca and Gonzalez (2010) p.899
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Table 28: The influence of quality of accounting iformation on the capital buffer

Relationship Significance

Fonseca and Gonzalez

+ yes, at 1%
(2010)

Adapted from: Fonseca and Gonzélez (2010) p.899

4.2.10 The Extent of Deposit Insurance

Deposit insurance exists in two forms: first, defsoshat are actively insured and
second, indirectly all deposits are insured on stewel since banks are too big and too
important for the economy to be let dotif.

As already mentioned above deposit insurance il vRit comes to defining the
amount of capital buffer, which indicates a negatrelationship>® On the contrary,
there is research that reveals that charter valdedaposit insurance do have a positive
correlation. This indicates that banks would vesflwiake on additional capital in order
to preserve their higher initial vald#.

Fonseca and Gonzalez (2010) find that deposit amagr and capital buffer are indeed

negatively correlatet*

Schaeck and Cihak (2010) test the effect of depositrance on the amount of capital
buffers held by commercial banks, but their resalts not significant®? However,
including savings and cooperative banks into thapda reveals a significant positive

relationship between capital and deposit insurarice.

Table 29: The influence of the extent of deposit surance on the capital buffer

Relationship Significance
Fonseca and Gonzalez
- yes, at 1%
(2010)
Schaeck and Cihék (2010) + yes, at 1%

Adapted from: Fonseca and Gonzélez (2010) p.89%a&k and Cihak (2010) p.15-16

38 Diamond and Rajan (2000) p.2455

39 Fonseca and Gonzalez (2010) p.894

399 Gonzalez (2005) in Fonseca and Gonzélez (2019¥p.8
31 Fonseca and Gonzalez (2010) p.899

392 5chaeck and Cihak (2010) p.15

393 Schaeck and Cihak (2010) p.16
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4.2.11 Regulation of Banks’ Businesses

The more additional business a bank is allowedeidopm along with the lending
transactions, the more supervision is needed. Tdrerebanks that are forced to stick to
their core activities do not require further monitg by the market, which would lead

to smaller capital buffer®?

The analyses of Fonseca and Gonzéalez (2010) wélvéniable reveal results that are
twofold. There is a negative and a positive retadfop between capital and activity
restriction. The first argues that in a restricegvironment capital buffers become less
important. On the other hand, the later indicaled market power gains strengths and
therefore, demands higher capital. After accumudpthese two opposite effects, the
positive effect outweighs the negatie.

Table 30: The influence of the extent of regulatiof banks' businesses on the capital buffer

Relationship Significance

Fonseca and Gonzalez

+ not given
(2010)

Adapted from: Fonseca and Gonzéalez (2010) p.901

4.2.12 Official Supervision

The variable can help if banks are potentiallyrigdbankruptcy, or if a manager needs
to be substituted, who fails to perform. In thosses it can lead to an overall risk
reduction. Therefore, official supervision is pogty correlated with capital buffers.
On the other side, in cases if official supervissubstitutes market supervision the
relationship is negative. Furthermore, the charédue can increase due to the fact that
investors do not have to fear any type of rentastion. On the contrary, the charter
value might go down since the allocation of investinand risk is not the same as it
would be under deposit insurance. All in all, tHée&s of supervision are not quite

clear3%®

394 Fonseca and Gonzalez (2010) p.894-895
39 Fonseca and Gonzalez (2010) p.901
39 Fonseca and Gonzalez (2010) p.895
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The analysis of Fonseca and Gonzélez (2010) shawegpative effect, however, the
Lerner index reveals a positive relationship. Sungmip these two effects, the result is

positive3’

Lindquist (2004) calls the variable “supervisoryudmy and is measured by the
number of on-site inspections by the supervisomharity in Norway®®® The result
shows that regulation does not have an impactlabmlly commercial banks seem to

positively react to that variabf&’

Table 31: The influence of official supervision orthe capital buffer

Relationship Significance
Fonseca and Gonzéalez _
+ not given
(2010)
Lindquist (2004) + yes, at 1%, 50% / 1%-5%

Adapted from: Fonseca and Gonzéalez (2010) p.901ddLiist (2004) p.505-509

4.2.13 Institutions

Legal enforcement is the key term in this fieldeTinarket (formed by investors) is
only willing to carry out monitoring tasks, if caatts and laws can be enforced. On the
other hand, a higher number of competitors decseab¢he positive effects that come
with acting like a monopoly, therefore, banks canddit from holding a higher amount

of capital buffef*®

The empirical results show a negative relationshg,assumed above. However, a

positive effect even though of none significance lba observed to8*

Schaeck and Cihak (2010) conduct analyses on feet eff shareholder rights on the
capital buffer of commercial banks. Their result®w a positive relationship, which

means that in countries where shareholder rightsvatued banks do hold higher

397 Fonseca and Gonzalez (2010) p.901
39 |indquist (2004) p.497

399 Lindquist (2004) p.505-509

4% Fonseca and Gonzélez (2010) p.894
01 Fonseca and Gonzalez (2010) p.901
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amounts of capitd®? The outcome is the same if enlarging the sampteimrby
cooperative and savings bari3.

Table 32: The influence of institutions on the capal buffer

Relationship Significance
Fonseca and Gonzalez
- yes, at 1%
(2010)
Schaeck and Cihék (2010) + yes, at 1%

Adapted from: Fonseca and Gonzalez (2010) p.9Ha&k and Cihak (2010) p.19

4.2.14 Economic Cycle

Banks tend to build up their loan portfolio in tisnlhe economy is performing well. It
Is than extremely important that banks do adjusirticapital ratios in order to be

prepared for less prospective times.

Stolz and Wedow (2011) find that banks raise tloapital buffers during a weak
economy but the business cycle has no influencggaad times. However, it is
discovered that low capitalised banks show a diffetbehaviour. Surprisingly, they
seem to cut their capital buffers at anytime, meguthey have smaller buffers in good
and bad times. Moreover, there is a slight diffeeebetween savings and corporate
banks. It is shown that in good times savings bamkbl high capital buffers do
significantly increase their cushions, whereas,peoative banks that are already low

capitalised decline the buffers even more duringjtraes?**

The effects of the economic cycle on the amoumtapital buffers held depend on the
individual country. The relationship turns out t® egative in the following countries:
Chile, Denmark, France, Indonesia, the Philippirtes, UK and the US. However,
Brazil, Hong Kong, India, Italy and Romania areipwesly correlated. The effects of all

the other tested countries are missing statiggicifitance?®

492 5chaeck and Cihak (2010) p.16
%3 Schaeck and Cihak (2010) p.19
04 Stolz and Wedow (2011) p. 102-103
%5 Fonseca and Gonzélez (2010) p.901
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Schaeck and Cihak (2010) find that “GDP growthlaitidn, and real interest rates,
show some negative association with capital ratf6sThe results are significant in the

H-statistics*®’

Lindquist (2004) discovers that the buffer is mavemnti-cyclical with the economy,
which is interpreted as banks stocking up to be &blinvest in good projects at any

time *08

In Jokipii and Milne (2008) the following sampleseasignificantly negatively
correlated with the domestic GDP growth (used asecyariable): the “EU25%%, the
“EU15" “*° and the Euro and non-Euro group. The non-Euromhas experienced the
highest negative influence on the capital buffenwdver, the “RAM10"*** group
points in the other direction. This means thatcisrelation with the domestic GDP
growth is positive. Employing “EU15"? or “EU25" *'* GDP growth as a measure for
the cycle does not change the quality of the reétflfTesting the influence on capital
buffers in relation to different kinds of banks hady been done with the “EU13*°
sample. The correlation of capital buffers of comureé and savings banks and
economic cycle is still negative. However, co-opigeabanks show a behaviour that
points in the other direction, namely a positiverelation. The significance is larger for
commercial banks which can lead to the conclusi@t in the country group results
above commercial banks are mainly responsiblelfemegative impaét® Comparing
large banks to small banks does lead to twofoldlt®sOn the one hand, economic
indicators do have a positive as well as a sigaficcorrelation with excess capital of

small banks. However, the direction is vice vemadrge bank§'’

% Schaeck and Cihék (2010) p.16

97 Schaeck and Cihék (2010) p.16

“%8 | indquist (2004) p.505-509

“99 Jokipii and Milne (2008) p.1442

#10 Jokipii and Milne (2008) p.1442

“11 Jokipii and Milne (2008) p.1443

12 Jokipii and Milne (2008) p.1442

13 Jokipii and Milne (2008) p.1442

14 Jokipii and Milne (2008) p.1446-1447
15 Jokipii and Milne (2008) p.1442

¢ Jokipii and Milne (2008) p.1448-1449
17 Jokipii and Milne (2008) p.1449
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Table 33: The influence of the economic cycle onétcapital buffer

Relationship Significance
Stolz and Wedow (2011) -+ No
Fonseca and Gonzalez (2010) -+ yes, 1% - 5%
Schaeck and Cihak (2010) - yes, at 1%
Lindquist (2004) - yes, at 5% - 10% / 5% - 109
Jokipii and Milne (2008) - yes, at 1% - 5%

Adapted from: Stolz and Wedow (2011) p. 102-105d6za and Gonzélez (2010) p.901; Schaeck and
Cihak (2010) p.16; Lindquist (2004) p.505-509; faikand Milne (2008) p.1446-1449;

4.2.15 Competition
Fonseca and Gonzalez (2010) use LERNER in ordeefioe market power, but they

take it up it to explain financial distress cosssexplained abov&?2 | think that the
argument about market power would as well fit irehsince market power and

competition are related.
Lindquist (2004) reveals that competition initiateenks to hold more capital. In this
case the market does seem to have a positive me#uen capital buffers at least this

seems to be true for savings bafiKs.

Table 34: The influence of competition on the capat buffer

Relationship Significance
Fonseca and Gonzéalez (2010) + than - yes, at 1Putibees
Lindquist (2004) + yes, at 1%

Adapted from: Fonseca and Gonzéalez (2010) p.89idduist (2004) p.505-509

4.3 The Adjustment of Capital Ratios

Memmel and Raupach (2010) introduce a new modetder to find out how banks
do adjust their capital ratios. They do this bylgsiag each bank separately and using
monthly data of “regulatory capital and risk-weigthtassetd“° of German bank&” In

the end it leaves them with 81 banks to be analystftda minimum of 50 observations

“18 Fonseca and Gonzalez (2010) p.897
“19 | indquist (2004) p.505-509

20 Memmel and Raupach (2010) p.517
421 Memmel and Raupach (2010) p.517
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per bank. These banks can be further split up 2&qrivate commercial banks, 32
savings banks, 15 banks of a cooperative divisimhrane with no matching relatidf?

A Collin-Dufresne and Goldstein model is used. Bindy modification made, is the
introduction of an adjustment possibility of thebtleatio via increasing the amount of
risky assets, which is additionally offered to thaditional method of changes in the
capital?®

Memmel and Raupach (2010) test three differentatsées in order to derive their
results. Tier 1 ratio is defined as in the Basetdkd, the total capital ratio is “total
capital over RWA of the banking bodk* and the own-fund variable is total capital
plus “subordinated debt with a relatively shortidaal term and unrealized profits in
the trading book**® over RWA?*?°

In general, it can be said that the alternativeoliypsis can be assumed, which means
that banks do adjust their capital ratios. Morecizay, in the previous sample testing
for the Tier 1 ratio 17 out of 81 banks could assutre alternative hypothesis, testing
for the total capital ratio 27 out of 81 banks cégel the null hypothesis and 28 out of 81
when tested for the own capital ratfd.

The paper by Memmel and Raupach (2010) is baséidrea additional hypotheses:
“Hypothesis 1 The more a bank is engaged in proprietary tradimgarticular, the
larger the contribution of the trading book to tdiank risk-weighted assets), the more

likely the bank adjusts its capital rati’®

“Hypothesis 2.Private commercial banks are more likely to adfbsir capital ratio
than public sector bank§®

“Hypothesis 3. There are compensatory effects between the thtestegc
parameters: the bank’s target capital ratio, ifsisithent speed and its asset volatility.

» 430

The “probability or insufficient regulatory capitéPIRC) is the key to the banks’

choice of these parametef$”

22 Memmel and Raupach (2010) p.510-512, 517-518
2 Memmel and Raupach (2010) p.510-512

24 Memmel and Raupach (2010) p.518

25 Memmel and Raupach (2010) p.518

26 Memmel and Raupach (2010) p.518

42 Memmel and Raupach (2010) p.519-520

28 Memmel and Raupach (2010) p.515

29 Memmel and Raupach (2010) p.515

439 Memmel and Raupach (2010) p.517

31 Memmel and Raupach (2010) p.515-517
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The first hypothesis turns out to hold. Proprietaigding is represented by market
which is derived the following way: “RWA of the ttmg book, divided by total-bank
RWA”*¥2 This can be due to the facts that these banks hawetter control over their
assets, maybe they hold more liquid assets andctireynore easily take on measures to
manage the risk of the assets that they are hofding

The second hypothesis is valid too. The resultdareved from the own funds ratio.
The sample is split into different types of bank&erwards, it is analysed whether and
how many banks are significantly (10% level) adpgsttheir capital ratios. Again, the
overall number is 28 banks for the own funds raifter the division in different types
of banks, it can be seen that the private ones inaleed the highest adjustment réte.

The third hypothesis is more complex. Falling beknw imposed regularly threshold
is driven by three ways: the amount of capital H&ddget debt ratio), the volatility of

the assets on the book and the speed of adjustingapital ratid>°

The analyses are
again conducted with all three variables and withiose variables with the number of
banks that adjust their ratios at the 10% levdigihificance. This means that the Tier 1
sample contains 17 banks, the total capital sarhple 26 banks (one had to be
eliminated) and the own funds sample consists ob&iks (again one needed to be
dropped). The outcome for compensatory effectsss tlear. While the own funds ratio
seems to be experiencing the predicted relatiosslhiyg other capital variables do not
show the same behaviour. The own funds variablgigsificantly positively related
with the adjustment rate (the higher the targett dabo, the higher the adjustment
rate)*® Therefore, “the negative log debt ratio (own fuiid$’ is interpreted as
follows: a high target debt ratio represents lopiteh. Furthermore, the asset volatility
and the own funds ratio are significantly negayvedlated. However, the Tier 1 ratio
and total capital ratio reveal a negative relatigmsvith the adjustment rate. The first
correlation is significant the second is insigrafit but both are different than predicted.
Both, Tier 1 ratio and total capital ratio, arensigantly negatively related with asset

volatility. The authors argue that hypothesis B §t$ because the amount of actual Tier

432 Memmel and Raupach (2010) p.521
433 Memmel and Raupach (2010) p.515
434 Memmel and Raupach (2010) p.521-522
43> Memmel and Raupach (2010) p.518
3¢ Memmel and Raupach (2010) p.522-523
3" Memmel and Raupach (2010) p.519
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1 capital way outperforms the required amount. &fwee, this regulatory requirement
constrains a bank le§¥
In a last step Memmel and Raupach (2010) try td &nt if just one PIRC"**® “can

explain the compensatory effects in the strategitables**°, by using the own funds
ratio. The first non-linear regression tests fa tequired regulation being 8% of the
own funds and is based on least squared errors.fitimgs are that banks do fall
below the regulatory minimum in 0.71% cases. Theoseé non-linear regression is
based on a best fit model. That means that thediop@ssible squared errors are found
by adjusting the minimum requirements and tRERC” **1. The results indicate that in

442 rises to

that case the optimal requirement of own fundssva 8% and thePIRC”
1.78%. In both models the R2? is over 70% which rsethat the “model explains two-
thirds of the cross-sectional variation in the paridog debt ratios***. This means that

the “PIRC"** can be a reason for different levels of leveragsaoks?**

4.3.1 The Adjustment Speed

Memmel and Raupach (2010) find that banks adjwest ttapital ratios; however, the
speed of adjustment is not the same within theetdiferent capital variables. Testing
the speed of adjustment for all the banks that lpaoeen to adjust their capital ratios at
the 10% percent significance level leads to theofahg results. Tier 1 has a median
adjustment rate of 19.48% per months, total capitesl a median rate of 24.30% per
month and own funds adjusts with a median rateBd23% per month. This means, for
example, for the last result that the differencevieen target capital ratio and the actual

ratio is reduced by 18% each mofith.

On the contrary Gropp and Heider (2010) have foadidistment ratios much lower
than the above discovered ones. All their analgsesonducted with book values since
regulatory constraints and implications are measthis way. The speed of adjustment

iIs measured with OLS analysis and is 9% per pesibidh is similar to the adjustment

38 Memmel and Raupach (2010) p.522-523
3% Memmel and Raupach (2010) p.515
40 Memmel and Raupach (2010) p.523
441 Memmel and Raupach (2010) p.515
42 Memmel and Raupach (2010) p.515
43 Memmel and Raupach (2010) p.523
444 Memmel and Raupach (2010) p.515
44> Memmel and Raupach (2010) p.523
4 Memmel and Raupach (2010) p.520
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speed of companies. If the calculations take sjpdu#nk fixed effects into account than
the speed dramatically rises to 45%. This indicdtasthe bank specific effects do play

an important role when it comes to setting banktaband adjustment$?’

Flannery and Rangan (2008) analyse the adjustnaet to the optimal capital
structure. Since adjustment is not always costiesan be beneficial to only partly
converge to the optimal ratio. The underlying maalkdws for this partly change. They
find that the adjustment speed is not the sameiwitie four time blocks (mentioned
earlier in the paper) it varies from 29% to 74% ypear. Calculating the average leads
to 49% per year. This means that banks do convertieeir target capital ratios quicker
than non-financial companies. Constraining the esgjon by not allowing the share
price change effect lowers the adjustment speedB(% per year with greater

differences within the observed peridds.

The outcome from above is similar to what Jokipid aMilne (2011) have discovered.
The adjustment is tested in three ways: first ustthg the capital, second by adjusting
the risk and last by running an equation that adlogapital and risk to adjust
simultaneously. The single capital equation expees significant adjustment rates
from 4% to 9% per quarter, depending on what véghave been used for risk in the
different models. The adjustment speed is the Bigk@% per quarter) when risk is
measured as “index based meastireéh the capital equation. These 9% are equivalent
to an adjustment speed of 35% per year. This qooress to the result from abo{.

The risk equation reveals adjustment speeds teatarch smaller (between 1% and
3% per quarter). The 3% are experienced in Moaeld correlate to an adjustment of
12% per yeaf>".

The simultaneous equation shows the following tesuh the first specification the
speed of adjustment is again positive and sigmficadditionally, the capital equation
reveals a higher speed than the risk equation. SHwend specification gives more
insights on how the speed of adjustment is reltidtie size of a bank’s capital buffer.

In the capital equation it is discovered that bankh lower capital buffers (<2%) show

47 Gropp and Heider (2010) p.608

“48 Flannery and Rangan (2008) p.407-408 and p.416-417
449 Jokipii and Milne (2011) p.169

40 jokipii and Milne (2011) p.172

41 Jokipii and Milne (2011) p.172
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a higher adjustment speed. However, the same lmitavan not be found in the risk

equatior®>?

Brewer Ill, Kaufman and Wall (2008) find that theéjastment rate of capital ratios is
different for the different measures of capital.eT$peed of the leverage ratio is only
12%, whereas the adjustment rate for Tier | is 2486 yea™>® Extending the basic
regression model by regulatory policy factors lelmda small increase in the adjustment

speed, 18% and 26% per year for leverage ratiorard capital, respectivel{?*

4.3.2 Means of Adjustment

Higher capital requirements leave the manager faitin possibilities in order to meet
the required ratio: he can leave the industry, noeathe gap with his own private
capital, increase the capital or adjust the asdet\sa loan cuts. Hyun and Rhee (2011)
only discuss the last two solutions. A bank valilnestwo possibilities equally if it does
not take into account any past records. This melwas only in the case if
creditworthiness of its customers or previous behawloes not affect the decision than
both options have the same value. This does nat sede applicable to the real world
since banks do care about the characteristicsedf tustomers and the relationships.
Losses are experienced anyway either through diusr less dividends due to lower
profits caused by fewer loans on the book. Furtloeesmndividends do decrease in either

scenario for existing shareholdérs.

4.3.2.1 Adjusting the Asset Side

Memmel and Raupach (2010) investigate further Huwvatdjustments of capital ratios
are done. The analysis is done with the variablen‘dunds™*°. From the previous
findings it can be recalled that 28 banks adjudteeir capital ratio at the 10%
significance level. This sample is further dividedo banks that have a positive
adjustment speed, which gives us 20 banks. Outesfet 20 banks nine prove to have a

positive and also significant relationship. Bottbsamples show that the adjustment

452 Jokipii and Milne (2011) p.173-174

453 Brewer I1I, Kaufman and Wall (2008) p.20
44 Brewer I, Kaufman and Wall (2008) p.22
“>>Hyun and Rhee (2011) p.326-327

5% Memmel and Raupach (2010) p.516
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rate of the asset side is higher than the one efi#thility side. For the 20 banks the
value is 2.46 times more elevated and for the bisueks it is 4.57 times. This means
that in a situation of capital adjustment, banks faster in adjusting the asset side

(loans, risks, etc¥’

Hyun and Rhee (2011) try to find explanations talerstand why loan cutting and
collection are banks’ first measures when restruajutheir balance sheets in order to
meet the capital requirements. They pick up therment by Onado (2008) which says
that additional equity is not considered alongway due to dilusion. It means that no
additional capital is issued because this actionldvdave an impact on shareholders’
voting rights and can potentially change th&fHyun and Rhee (2011) explore in their
study if dilusion can explain banks’ behaviour.skems intuitive that the existing
shareholders will not vote for anything that miglgcrease their power which could
make asset side adjustments the only way to meetatiget capital ratios. In order for
this statement to be valid managers have to abhénwith shareholders’ preferences
and the potential benefit of new shareholders isallowed to affect the financing
decision. The agency problem between managers lareélslders in banks has been
discussed in the literature. It is supposed to devadid for banks as it is for non-
financial institutions. Monitoring can be an indeet for the manager to behave in
favour of the shareholders; increased monitoring loa put in place through boards,
ownership structure and other measures. Since feera to be possibilities to increase
the compliance of managers the model of Hyun aneeRR011) considers managers to
decide in the interest of shareholders. Furtherptbiee model only takes the wealth of
existing shareholders into account and statesnti@aiagers act along this assumption.
This means that new shareholders decrease valtleefaid shareholders, whereas loan
cutting and collection does not trigger the samewh of loss, especially, if riskier
loans are eliminated. High risk weighted-assetsnseebe the first, which have to go
during a restructuring process. Hyun and Rhee (R@8dume that issuing new equity is
free?>®

A cut on the asset side leads to reduced dividaythpnts, but as already mentioned
above the relative losses might be less in the togiting scenario. Additionally, taking

off risk weighted-assets from the balance shedieiseficial. Therefore, the projects

" Memmel and Raupach (2010) p.521
458 Onado (2010) in Hyun and Rhee (2011) p.323
**9Hyun and Rhee (2011) p.323-324

77



with the least net asset value will be cut. Sinced are cut that are rated with the
highest probability of default, gains are relatwédss reduced. This is especially, true
in a state in which the economy is bad. In thisecéise bank is able to prevent itself
from defaulting loans through cutting them in thetfplace?®® After the crisis of 2007
banks have needed to adjust their capital ratinseghey have suffered from enormous
capital losses. The adaption of the ratios has keee by restructuring the asset side.
Therefore, fewer loans have been issued and tistamdling ones have become dffe.
The literature explains it the following way: bankse mostly constraint in a bad
economy. In those times taking on fresh equityeis/\costly. These costs are driven by
time and the fact that the market is tigHft.The costs occur due to asymmetric
information, signalling effects and so on. Accoglin the Pecking Order Theory equity

even is the last resort to be used in finanéfig.

4.3.2.2 Adjusting the Liability Side

Memmel and Raupach (2010) reveal in their subsar(gdedescribed above) the
following results: the nine banks show that theéility side is responsible for 64.6% of
the adjustment speed of the variable own funds. é¥ew the liability side’s speed of
adjustment is lower. These findings appoint mordiciehcy to the liability

adjustment§®*

Hyun and Rhee (2011) suggest in their model thdariks are forced to stop long
term lending the effects might be quite differgdiving up these loans simultaneously
means forgoing future profits in the form of inEr@ayments. The negative impact on
the gains is defined by the number of cut loans twed amounts. Especially, when
banks do not have bad loans on their balance shastthe cutting of loans is not
beneficial for them, because they do not profitfrolearing their asset side from bad
loans. Additionally, an increased interest rate hasegative relationship with the
advantages of asset adjustments since it causésiketo forgo future gains due to the
fact that it has stopped lending. However, in caseshich the changes of the capital

ratio are not big, the adjustment will be done é&structuring the asset side. Even in the

40 Hyun and Rhee (2011) p.326-327

1 Hyun and Rhee (2011) p.323

%2 Hyun and Rhee (2011) p.323

%3 Myers and Majluf (1984) in Hyun and Rhee (201B28.
464 Memmel and Raupach (2010) p.521
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event of equity being free of charge banks might take on the deal because new
equity always is costly in some ways to them, unkedank has only long term loans on
its book. In that case, the adjustment of capéttibs will be done through equit{?

5 Empirical Evidence of European Banks

5.1 Introduction

First, | want to look at the capital structure amdat factors do have an influence on
it. This is done by analysing the equity ratiosttRermore, the equity ratio is calculated
in two ways: book and market values.

Second, the Basel ratio is used in order to seehwariables do influence it.

Third, capital buffers are taken as dependent bhasa | want to know if banks do
hold more than the amount that is required by IBMereover, in the next step the
regression tests which factors do influence thetaél amount of capital that is held.

Last, | want to find out if the structure of bankancing has changed and which
factors do have an impact on that structure. Theeel use the deposit ratio and within

the analyses, again, book and market values.

5.2 Dataset

All the data used in this empirical part is exteatfrom the SNL databad®

In the search mask | have checked the box to aall for listed European banks and
for data that has been originally reported andacflhe sample period is from 2005
until 2010. That search leads to a dataset of 22%&% Not for all banks the information
which | need for my regressions is available. Aftieopping all the banks without
information on market capitalisation the sampleludes 152 banks. Additionally,
banks that do not report Tier 1 capital are elir@dawhich reduces the sample to 112
banks. Furthermore, banks that miss actual nunmtdrerBier 2 capital are taken out of

the sample, which leaves 105 banks. Last, banksdthaot have any information on

%> Hyun and Rhee (2011) p.326-327
486 \mww.snl.com
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RWA (= risk weighted assets) are dropped, so thatfinal sample consists of 104

banks.

5.3 Variables

5.3.1 Dependent variables

One dependent variable is the equity ratio. Fits§ calculated as book value of the
equity over the book value of the total assets. rHti® is called “equity_ratiol”. The
components needed are given as “total eqffitygnd “total assets*® in the database.
Moreover, the same variable is calculated in mavkéies. It is named “equity_ratio2”.
Therefore, it is assumed that the book value of gebqual to the market value of debt.
This is a rather big assumption but there was farnmation about the market value of
debt in the database. As market value of equityrketacapitalisation**®is used, which
is given in SNL.

The next variables are calculated according toBhgel agreement. These variables
are given in the SNL database. The first dependamable is “Basel_1", which is Tier
1 capital over total risk weighted assets (RWA)e Becond dependent variable in this
category is “Basel_2” which is derived by takinggfT1 + Tier 2 capital) / RWA'"°

In order to generate the ratios, which show howhradditional capital is held, | look
again at Tier 1 and Tier 2 capital and RWA. Firsake Tier 1 capital over RWA minus
4%. The four percent represent the amount requisedhe Basel 2 agreement. The
variable is called “capital_bufferl”. The secondiahle is called “capital_buffer2”. |
calculate ((Tier 1 capital + Tier 2 capital) / RWA) 8%. Again, the minimum
requirement is deducted in order to get the accasital held by bank¥'?

Last, | want to see how banks finance themselves B done by looking at the
deposit ratios over total assets. The variable easured in book values and is called
“deposit_ratio_ BV”. As measure for deposits | hauwsed “total deposits of
customers*?and for the denominator | take “total asséf3both variables are given in

SNL. To calculate the variable “deposit_ratio MMh (market values) | use total

487 www.snl.com
468 \www.snl.com
469 www.snl.com
470 www.snl.com
"1 Flannery and Rangan (2008) p.397
472 \www.snl.com
473 www.snl.com
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deposits of customers / (market capitalisation ekbealue of total debts). In order to
find out the amount of other non-deposit financihgist use 1 minus the deposit ratio,
again for both book and market values the variabtescalled “non-deposit_ratio BV”

and “non-deposit_ratio_MV”, respectivel{/

5.3.2 Independent variables

As independent variable | used size. Size is ddfiae the natural logarithm of the
book value of total asset&

Profitability is another variable that is supposedave an influence on bank capital.
It is measured as (pre-tax profit + interest expghook value of total asséfs.

Collateral is used to explain the dependent vaemblTo define collateral the
following components are used (total securitiesashcand equivalents + fixed assets) /
book value of total assets. The variable is chab&way, because this is the data
available in SN’

Liquidity is another variable and it is definedtimo ways. Liquidity is calculated as
(cash and equivalents + loans maturity < 3 monthsatis maturity 3-12 months + net
loans to banks) / book value of total assets. Maanks do not provide the information
necessary in SNL. Therefore, another approached tesdefine liquidityl as (cash and
equivalents + net loans to banks) / book valueot#l tassets. This variable is easier to
calculate, because the information needed is alait?

The costs of funding are measured as return onye(ROE). ROE is calculated as net
profits over book value of total equit{’

The riskiness of a bank and its assets also playnportant role. Risk is defined as
net loans to customers over book value of totatad®

Furthermore, the market value to book value (MVBY/included. A higher ratio can

mean easier access to the capital market, whichbeatranslated in a lower cost of

7 Gropp and Heider (2010) p.604-605

"5 Flannery and Rangan (2008) p.407; Gropp and He@@t0) p.596; Stolz and Wedow (2011)
p.104; www.snl.com

“7® Gropp and Heider (2010) p.617; www.snl.com

“"" Gropp and Heider (2010) p.618; www.snl.com

78 StolzandWedow(2011) p.101Jokipii and Milne (2011) p.170; www.snl.com

7 Jokipii and Milne (2008) p.1445; Fonseca and Géerz(2010) p.897; www.snl.com

80 Fonseca and Gonzalez (2010) p.897; Jokipii antheM2011) p.169; www.snl.com
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raising equity. The variable is defined as MVBV adated by taking
(market_capitalisation+ total_debt)/ (total_equitotal _debt):**

Last, dummy variables for each year are defined.

5.4 Descriptive Statistics

Table 35: Country distribution

Country Frequence Percent Number of banks
Austria 24 3.85 4
Belgium 6 0.96 1
Czech Republic 6 0.96 1
Denmark 102 16.35 17
Finland 12 1.92 2
France 18 2.88 3
Germany 24 3.85 4
Greece 18 2.88 3
Greenland 6 0.96 1
Hungary 12 1.92 2
Ireland 12 1.92 2
Italy 102 16.35 17
Liechtenstein 6 0.96 1
Netherlands 6 0.96 1
Norway 84 13.46 14
Poland 12 1.92 2
Portugal 18 2.88 3
Spain 42 6.73 7
Sweden 24 3.85 4
Switzerland 24 3.85 4
Turkey 30 481 5
United Kingdom 36 5.77 6

Based on data from SNL

81 Gropp and Heider (2010) p.595, 617; www.snl.com
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Table 36: Summary Statistics

Variable Observation Mean Std. Dev. Min Max
deposit_ratio_ MV 620 2.0235 1.6352 0 20.2648
non_deposit_ratio M\ 620 -1.0235 1.6352 -19.268 1
deposit_ratio_BV 621 A977 .16248 0 .8905
non_deposit_ratio_BV| 621 .5023 .16248 .1095 1
Basel 1 624 .1089 .04603 .0093 .5486
Basel 2 624 1373 .04248 .0133 .5740
equity_ratiol 624 0777 .04444 .0145 A727
equity_ratio2 623 .3433 .28434 .0063 1
capital_bufferl 624 .0689 .04603 -.0307 .5086
capital_buffer2 624 .0573 .04248 -.0667 .4940
Size 624 16.9344 2.5199 11.1728 21.64p1
Profit 624 .0356 .02066 -.0641 2251
Collateral 616 .2499 .1468 .0144 .8197
Liquidity 507 .2912 .1203 .0350 1.0374
liquidityl 622 .1048 .0782 .0037 .6242
ROE 624 .0082 0111 -.0700 1812
Risk 624 .6270 1712 1134 .9442
MVBV 623 1.1345 4135 .5088 4.9862

Based on data from SNL

The correlations are derived in Stata with the camdnpwcorr which means that the
table reports partial correlations. Furthermore $tar (*) indicates that the value is
significant at the 5% level. It can already be sdet size is significantly related with
every variable. Additionally, ROE is also signifithy related but the relationship seems
to be less clear.

Furthermore, the table reveals that liquidity aiggiitlityl are highly correlated. Due
to this correlation two different regressions ageivked, each using one of the measures
for liquidity. One regression accounts for liquydénd the other one for liquitiyl, while
all other variables are unchanged. The regressi@tsare performed with the liquidityl

variable are marked with a (2) in the name of Hixet
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Table 37: Correlations

non- non-
equity_ equity_ capital_ capital_ deposit_ deposit_ deposit_ deposit_
ratiol ratio2 Basel 1 Basel 2 bufferl buffer2 MV MV BV BV size profit collateral liquidity liquidityl ROE risk MVBV
equity_ratiol 1.000
equity_ratio2 0.6452* 1.0000
0.0000
Basel_1 0.7388* 0.3834* 1.0000
0.0000 0.0000
Basel_2 0.6394* 0.2926* 0.9237* 1.0000
0.0000 0.0000 0.0000
capital_bufferl 0.7388* 0.3834* 1.0000* 0.9237* 1.0000
0.0000 0.0000 0.0000 0.0000
capital_buffer2 0.6394* 0.2926* 0.9237* 1.0000* 0.9237* 1.0000
0.0000 0.0000 0.0000 0.0000 0.0000
deposit_MV 0.1555* 0.4569* 0.0387 -0.0334 0.0387 -0.0334 1.0000
0.0001 0.0000 0.3356 0.4066 0.3356 0.4066
non-deposit_MV |-0.1555* -0.4569* -0.0387 0.0334 -0.0387 0.0334 -1.0000* 1.0000
0.0001 0.0000 0.3356 0.4066 0.3356 0.4066 0.0000
deposit_BV 0.4057* 0.6223* 0.1616* 0.0609 0.1616* 0.0609 0.6186* -0.6186* 1.0000
0.0000 0.0000 0.0001 0.1292 0.0001 0.1292 0.0000
non-deposit_BV  |-0.4057* -0.6223* -0.1616* -0.0609 -0.1616* -0.0609 -0.6186* 0.6186* -1.0000* 1.0000
0.0000 0.0000 0.0001 0.1292 0.0001 0.1292 0.0000 0.0000 0.0000
size -0.5734* -0.4575* -0.3697* -0.2420* -0.3697* -0.2420* -0.3520* 0.3520* -0.5640* 0.5640* 1.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
profit 0.3067* 0.1706* 0.2768* 0.2360* 0.2768* 0.2360* -0.1859* 0.1859* 0.0107 -0.0107 -0.1480* 1.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.7896 0.7896 0.0002
collateral -0.1343* -0.0298 0.1190* 0.2316* 0.1190* 0.2316* -0.0852* 0.0852* -0.2869* 0.2869* 0.4767* -0.0075 1.0000
0.0008 0.4600 0.0031 0.0000 0.0031 0.0000 0.0350 0.0350 0.0000 0.0000 0.0000 0.8533
liquidity 0.1235* 0.3381* 0.1212* 0.1019* 0.1212* 0.1019* 0.0957* -0.0957* 0.0984* -0.0984* -0.0740 0.2418* -0.0838 1.0000
0.0054 0.0000 0.0063 0.0217 0.0063 0.0217 0.0314 0.0314 0.0269 0.0269 0.0959 0.0000 0.0609
liquidityl 0.1291* 0.2760* 0.1674* 0.1394* 0.1674* 0.1394* 0.0383 -0.0383 -0.0273 0.0273 -0.0526 0.2030* -0.0639 0.6178* 1.0000
0.0013 0.0000 0.0000 0.0005 0.0000 0.0005 0.3415 0.3415 0.4984 0.4984 0.1905 0.0000 0.1139 0.0000
ROE 0.4972* 0.4019* 0.3687* 0.3145* 0.3687* 0.3145* -0.1212* 0.1212* 0.1531* -0.1531* -0.1944* 0.7157* -0.0232 0.1541* 0.1158* 1.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0025 0.0025 0.0001 0.0001 0.0000 0.0000 0.5657 0.0005 0.0038
risk 0.0783 -0.0334 -0.1729* -0.2786* -0.1729* -0.2786* 0.1344* -0.1344* 0.3954* -0.3954* -0.4989* -0.0334 -0.8503* -0.2042* -0.3785* -0.0108 1.0000
0.0506 0.4050 0.0000 0.0000 0.0000 0.0000 0.0008 0.0008 0.0000 0.0000 0.0000 0.4050 0.0000 0.0000 0.0000 0.7878
MVBV 0.2588* 0.6383* 0.1749* 0.1331* 0.1749* 0.1331* -0.0572 0.0572 0.2974* -0.2974*  |-0.0927* 0.2169* 0.0272 0.2540* 0.2547* 0.3856* -0.1155* 1.0000
0.0000 0.0000 0.0000 0.0009 0.0000 0.0009 0.1550 0.1550 0.0000 0.0000 0.0206 0.0000 0.5009 0.0000 0.0000 0.0000 0.0039

Based on data from SNL
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5.5 Results

All the regressions are done in the Stata prog#sinthe end of each regression there
Is written an “r” this is done to make the resutibust against heteroscedasticity. The t-
statistics are given in parentheses, the staresept the significance and are defined
the following way:  p < 0.10,” p< 0.05,” p<0.01.

5.5.1 OLS regressions

5.5.1.1 Equity ratio

equity_ratiol

0,09
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0,06 - ||
0,05 A — | m Mean
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Size

2010 2009 2008 2007 2006 2005

Year

Figure 1: Development of the equity_ratiol

Based on data from SNL

It can be seen that the equity ratio has beenmratihestant over time. However, there
is a drop of approximately 2 percent in 2008. Tdusld be explained by the financial
crisis. Nevertheless, it appears as if by 2010b#weks have managed to compensate
their losses with fresh capital.
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equity_ratio2

0,45
0,40
0,35
0,30
0,25 | | |mMean

0,20 — | @ Median
0,15 —
0,10 + —
0,05 + -
0,00 -

Size

2010 2009 2008 2007 2006 2005

Year

Figure 2: Development of equity_ratio2

Based on data from SNL

Looking at the equity ratio2, which is the ratio nmarket values, paints a different
picture. The ratio peaked in 2006 then has staitedping in 2007 and has reached a
low in 2008. However, the ratio has not recoveretl @n the contrary, it seems to be
weaker in 2010 than it was in 2009 and it is faagpvrom the all-time high in 2006.
These observations are true for the mean and tdeame
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Table 38: Equity ratio OLS regressions Table 39: Equity ratio (2) OLS regressions

1) (2 1) (2
equity_ratiol equity_ratio2 equity_ratiol equity_ratio2
size -0.0117" -0.0604" size -0.0115" -0.053%"
(-7.70) (-13.81) (-8.09) (-11.73)
profit -0.227 -4.053" profit -0.177 -4.001
(-1.76) (-6.02) (-1.61) (-6.07)
collateral -0.0282 0.421" collateral -0.136" 0.494"
(-0.69) (3.40) (-2.75) (2.66)
liquidity -0.00956 0.507 liquidityl -0.138" 0.688"
(-0.54) (6.26) (-3.00) (3.34)
ROE 1.810" 7.884™ ROE 1.817" 8.348"
(3.47) (4.14) (3.70) (4.14)
risk -0.0923 -0.104 risk -0.186" 0.103
(-1.81) (-0.86) (-3.21) (0.53)
MVBV 0.00699 0.318 MVBV 0.0113 0.345"
(1.55) (6.63) (2.56) (7.35)
cons 0.340 0.89G" _cons 0.407 0.655"
(4.93) (5.18) (5.48) (2.76)
N 501 501 N 613 613
=4 0.556 0.670 R 0.569 0.647
t statistics in parentheses t statistics in parentheses

The years are controlled for in the regressions. The years are controlled for in the regressions.

Based on data from SNL Based on data from SNL

Attention should be drawn to the variable sizds Ihegative and significant in both
regressions. These findings are in line with thmeiigs by other authors mentioned
earlier in the papéef? It means that larger banks tend to hold less ahpit

Profit is negatively related, which contradicts tfiedings of Kleff and Weber
(2008¥%% Brewer IIl, Kaufman and Wall (2008} and the work of Flannery and
Rangan (2008§°. The findings are significant for the equity ratiand highly
significant (at the 1% level) for the equity_ratio2

The variable collateral reveals contradicting firgi. However, only the positive

relationship in the equity_ratio2 is significant.

82 Flannery and Rangan (2008) p.407, Kleff and W¢B@08) p.369; Cebenoyan and Strahan (2004)
p.27

83K leff and Weber (2008) p.366-367, 369

84 Brewer IlI, Kaufman and Wall (2008) p.22

8% Flannery and Rangan (2008) p.416
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The liquidity variable experiences a negative argbsitive relationship, but is only
significant in the equity_ratio2 regression. Intthegression the significance is very
high and the relationship is positive.

ROE, however, is significantly positively relatethis can be explained by theory,
which indicates that the more expensive capit#hésmore banks will hold in order to
be prepared for bad times.

Risk is negatively correlated with the equity ratidhis seems to be similar to the
findings of Kleff and Weber (2008F. However, the variable risk is only significant fo
the book value regression.

Last, MVBV is positively related with the equityti@s. Nevertheless, the market

value regression is the only one of significana#,ibis significant at a high level (1%).

Running the regressions with the liquidityl vareatdads to the following results:

Size has not changed.

Profit is no longer significant in the equity_rdtioegression, but still negative and
significant for the equity_ratio2.

Collateral is again twofold significant, howevehjst time the high significance is
related to the positive and the negative sign. &loee, the variable does not seem to be
robust.

Measuring liquidityl reveals highly significant aébnships. It is negative for the
equity_ratiol and positive for the equity_ratio)ahn, the variable misses robustness.

ROE has not changed.

Risk is now negatively and positively related. Howte the result is only significant
for the negative relationship with the equity_ratio

Now, MVBYV is also significant in the equity_ratioégression but only at a 5% level.

86 K leff and Weber (2008) p.368
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5.5.1.2 Basel ratio

Basel 1
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Figure 3: Development of Basel_1 ratio

Based on data from SNL

The ratio has always been not even close to th@mam threshold of 4%. This fact
will become even more obvious if looking at the italpouffer graphs. Furthermore, it
can be seen that the Basel ratio has experiencdedlme in the years 2007 and 2008.

However, in 2010 it is stronger than ever before p@aks at almost 12%.

Basel 2
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Figure 4: Development of Basel_2 ratio
Based on data from SNL

The Basel_2 graph shows a quite similar behaviboere is a decline in the ratio in
2007 and 2008. However, the decline is not as sharfg is in the Basel 1 graph.
Moreover, this ratio has never been close to tha&imum threshold of 8%.
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Additionally, it is highest in 2010, which has beanserved with the Basel_1 variable

too.

Table 40: Basel ratio OLS regressions

Table 41: Basel ratio (2) OLS regressions

(1) (2) 1) D)
Basel_1 Basel 2 Basel 1 Basel_2
size -0.0103" -0.00795 size -0.0104" -0.00846"
(-7.17) (-5.89) (-6.37) (-5.28)
profit 0.285 0.162 profit 0.327' 0.273
(2.28) (1.37) (2.33) (2.06)
collateral -0.00332 0.0253 collateral -0.0924 -0.0853
(-0.09) (0.67) (-1.03) (-0.95)
liquidity -0.00952 -0.00738 liquidity1 -0.125 -0.145
(-0.39) (-0.29) (-1.35) (-1.54)
ROE 0.781" 0.680 ROE 0.886" 0.705
(1.99) (1.85) (2.31) (2.05)
risk -0.111" -0.104" risk -0.208 -0.216
(-2.22) (-2.15) (-2.09) (-2.16)
MVBV 0.00447 -0.000504 MVBV 0.00836 0.00308
(0.80) (-0.09) (1.28) (0.47)
_cons 0.355 0.336" _cons 0.413 0.427"
(5.47) (5.37) (3.70) (3.84)
N 501 501 N 613 613
R 0.460 0.385 3 0.452 0.380

t statistics in parentheses t statistics in parentheses

The years are controlled for in the regressions. The years are controlled for in the regressions.

Based on data from SNL Based on data from SNL

The conducted regressions with the variable liquisihow the following results.

Size is negatively related and significant for bogigressions. This means that the
bigger the banks the lower are the respective Basiek.

Profit is significantly positively related. Howevehe relationship with the Basel 2
ratio is not significant. This outcome is contrditig the theory because a more
profitable bank would be expected to have lowertabmtios.

The relationship of collateral is twofold but insificant in both cases.

The results of liquidity are negative, but insigrant.

ROE is positively related with Basel_1 and BaseT# results are only significant at

the 5% level for the Basel_1 regression and at fifi%he Basel 2 regression.
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The variable risk is negatively related, which ne#re less risk the higher the Basel
ratios. This is not predicted by theory. Howevée tesults are significant at the 5%
level for both regressions.

MVBYV is twofold related but insignificant in botkegressions.

Replacing liquidity with the liquidityl ratio leads the following findings.

Size is unchanged.

Now, profit is also significant at the 10% leveldapositive related with the Basel 2
regression.

Collateral is no longer twofold but only negativetglated in both equations.
However, these findings are insignificant.

Liquidityl is negatively related but lacks signéitce.

ROE is almost unchanged with the exception thatBhsel 2 regression shows a
higher significance (5%) in this regression.

The direction and significance of risk is unchanged

In this regression MVBYV is positively related baosignificant.

5.5.1.3 Capital buffer ratio

capital_bufferl
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Figure 5: Development of capital bufferl

Based on data from SNL

As in the previous graphs of the equity ratio thpital_bufferl shows a decline in the
amount of capital held as buffer against bad time2007 and 2008. However, in this

graph it becomes even more obvious how much additicapital has been taken on in
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the years of 2009 and 2010. The buffer peaks ain82010, which is twice as much as
required by the original Basel regulation.

capital_buffer2
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0,00 -

Year

2010 2009 2008 2007 2006 2005
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Figure 6: Development of capital_buffer2
Based on data from SNL

The capital_buffer2 ratio just reveals again whais halready been previously
mentioned: first, the decline in 2007 and 2008 ardond, the significant stock of
capital that has been taken on in the years of 2009 2010. These numbers also
strongly point out that there has always been nmagital than required by the

regulators.
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Table 42: Capital buffer ratio OLS Table 43: Capital buffer ratio (2) OLS

regressions regressions
(1) (2) 1) (2
capital_bufferl capital_buffer2 capital_bufferl capital_buffer2
size -0.0103” -0.00795" size -0.0104" -0.00840"
(-7.17) (-5.89) (-6.37) (-5.28)
profit 0.285' 0.162 profit 0.327' 0.273
(2.28) (1.37) (2.33) (2.06)
collateral -0.00332 0.0253 collateral -0.0924 -0.0853
(-0.09) (0.67) (-1.03) (-0.95)
liquidity -0.00952 -0.00738 liquidityl -0.125 -0.145
(-0.39) (-0.29) (-1.35) (-1.54)
ROE 0.781" 0.680 ROE 0.886" 0.705’
(1.99) (1.85) (2.31) (2.05)
risk -0.111" -0.104 risk -0.208" -0.216'
(-2.22) (-2.15) (-2.09) (-2.16)
MVBV 0.00447 -0.000504 MVBV 0.00836 0.00308
(0.80) (-0.09) (1.28) (0.47)
_cons 0.315 0.256" _cons 0.373 0.347"
(4.85) (4.09) (3.34) (3.12)
N 501 501 N 613 613
R 0.460 0.385 R 0.452 0.380
t statistics in parentheses t statistics in parentheses

The years are controlled for in the regressions. The years are controlled for in the regressions.

Based on data from SNL Based on data from SNL

Size is negatively related and significant for botlgressions that include liquidity.
These findings are in line with Fonseca and Gomzz&©10§®’, Schaeck and Cihak
(2010Y2® and other®® who have already been mentioned before. This mesisthe
bigger the banks are the less buffer capital id.nBherefore, size acts as a substitute for
capital buffer.

The variable profit reveals a positive relationship is only significant in the
capital_bufferl regression. This result contraditts findings of Jokipii and Milne
(2008)29%°

87 Fonseca and Gonzalez (2010) p.899

88 Schaeck and Cihak (2010) p.13

89 | indquist (2004) p.505-509; Jokipii and Milne (201p.173-174; Brewer IIl, Kaufman and Wall
(2008) p.19; Stolz and Wedow (2011) p.103

49 Jokipii and Milne (2008) p.1447
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Collateral shows a twofold relationship. Nevertkslenone of theses findings are
significant.

The findings of liquidity are negative but insigndnt.

ROE has a positive relationship with both dependaniables but the significance is
not very high (5% for the capital_bufferl varialdad 10% for the capital buffer2
variable). This is in line with the findings of Feeca and Gonzalez (201%)

The variable risk is negative in both regressiarg significant at 5%.

MVBYV is twofold related but lacks of significance both regressions.

In the regressions with the liquidityl variable tblowing changes occur.

Size is unchanged.

However, profit is significant at 5% in both regsems and still positively related.

Nevertheless, collateral does no longer experientgofold relationship. Now, it is
only negatively, but insignificantly related.

The results of ROE do not change much, only theifstg@nce in the capital_buffer2
relation has increased to 5%.

Risk has remained unchanged.

MVBV has lost the twofold relationship and is onppsitively related, but still

insignificant in both regressions.

91 Fonseca and Gonzélez (2010) p.893
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5.5.1.4 Deposit ratio

deposit_ratio_ BV
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Figure 7: Development of deposit_ratio_BV

Based on data from SNL

At first this graph seems to indicate a high dnopalative deposits in the years 2006,
2007 and 2008. However, looking at the percentdesdecline is less severe. The
mean difference in relative deposits between 20@52008 is only 1.5%. Additionally,
the median deposit ratio has even increased fradd® 20 2010. These results indicate
that the source of financing has not substant@ignged over the years.

It is difficult to interpret these results. It canean that due to deposit insurance
depositors are willing to leave their money withianks even in the case of a crisis. On
the other hand, it can indicate that deposits hdeereased but so has the equity,
therefore, the relative ratio is still constant. wéwer, that graph does not tell the
reasons why the relative deposit ratio is ratheolst
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Figure 8: Development of deposit_ratio MV

Based on data from SNL

What can be seen is that the values are over ohighwneans that they are over
100%. This indicates that the numerator is highsantthe denominator, which
explicitly says that the value of deposits is higtien the market value of the bank.
This variable has to be interpreted with cautioquiB is the only component that is
measured in actual market values in this ratiopdiep are still measured in book values
due to a lack of data.

However, it can be seen that until 2008 the depdsve been rather stable and have
augmented starting in 2008. The incline is higinethe mean than the median variable.
The increase could be a result of a drop in eq(itasured in market values).
Additionally, a higher number of deposits could tesponsible for this result or a

decrease in debt. In this case, the reason cdmenstactly identified from the graph.
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Table 44: Deposit ratio OLS regressions Table 45: Deposit ratio (2) OLS regressions

(1) () (1) (2
deposit_ratio_MV deposit_ratio_BV deposit_ratio_MV deposit_ratio_BV
size -0.286" -0.0300" size -0.250” -0.0257"
(-9.44) (-13.76) (-8.27) (-11.54)
profit -28.98" -1.613" profit -31.41" -2.064"
(-6.89) (-2.68) (-7.44) (-3.55)
collateral 3.753" 0.525" collateral 6.274" 0.836"
(4.69) (4.54) (5.04) (6.44)
liquidity 2.943" 0.247" liquidity1 7.118" 0.712"
(4.57) (4.09) (5.05) (4.24)
ROE 20.16" 1.907 ROE 20.69" 2.644"
(2.60) (2.05) (2.04) (2.80)
risk 1.797 0.585" risk 5.053" 0.948"
(2.33) (5.69) (4.09) (7.43)
MVBV -0.163 0.124 MVBV -0.0663 0.12%
(-0.98) (6.63) (-0.46) (6.96)
_cons 4.590° 0.316" _cons 1.329 -0.0601
(4.24) (2.63) (0.89) (-0.42)
N 500 500 N 610 610
R 0.338 0.496 R 0.277 0.503
t statistics in parentheses t statistics in parentheses

The years are controlled for in the regressions. The years are controlled for in the regressions.

Based on data from SNL Based on data from SNL

Four regressions have been set up with four dependeiables. Only the deposit
ratios are reported, once in book values and oncmarket values. It seems quite
intuitive that, since the non_deposit ratio is Inus the deposit ratio, the influence of

the independent variables is the same with jussitlre changed.

Size does have a negative and significant impadtadin deposit ratios. This indicates
that larger banks are less deposit financed. Thiedmgs contradict Gropp and Heider
(2010Y°2 Therefore, the role of size does not seem tmhzesr.

However, the negative and significant relationsbigtween profits and deposits
supports the work done by Gropp and Heider (2610)

92 Gropp and Heider (2010) p.597-599
93 Gropp and Heider (2010) p.597-599
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The variable collateral is positively and highlgmificantly related with deposits. This
is in line with Gropp and Heider (2018}

The outcome for liquidity is a significantly (at )9%ositive relationship in both
regressions. The higher the liquidity the higher tleposit ratio, this is in line with the
theory of Diamond and Rajan (2000) who predict nepeity for more illiquidity?®®

ROE is positively and significantly related withtbadeposit_ratios but only highly
statistically significant for the deposit_ratio_MVhis result seems intuitive. The more
costly it gets to take on additional equity, therenbanks are financed via deposits.

Moreover, risk has also a highly significant andsipee impact on deposits. This
means that the riskier a bank the more deposinimg it is experiencing. These results
are contradicting the findings of Gropp and Hei@&10Y°°.

The variable MVBYV is twofold related: negatively thvithe deposit_ratio MV and
positively with the deposit_ratio BV. However, onig the second case statistic
significance is given. These results are not ie lwvith Gropp and Heider (2010), who

report negative relations and significance in thgecof deposit_ratio M’

Using liquidityl instead of liquidity leads to tii@lowing results.

Size and profit are unchanged and therefore, tatilhly negatively related with the
deposit ratios.

The positive relationships of collateral and ligtydl at a 1% significance level are
unchanged.

ROE continues to be positively related with theadefent variables. Nevertheless, the
significance does differ a little bit. In these meggions the deposit_ratio_BV is highly
significant (1%), whereas the deposit_ratio_MV shanly a 5% significance level.

Risk is positively related and in comparison todoef this time it is significant at 1%
for both ratios.

Last, MVBV shows the same twofold results. Againlyathe positive relationship in

the depost_ratio_BV regression is significant (1%),

5.5.2 Panel regressions

Panel regressions can be used to account for urvalolsleeterogeneity.

94 Gropp and Heider (2010) p.597-599
9 Diamond and Rajan (2000) p.2444

9 Gropp and Heider (2010) p.601-602
497 Gropp and Heider (2010) p.597-599
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First, the differences between the two panel resgpas with liquidity and liquitidyl
are discussed. Second, the analyses focus on $ltsrehat differ from the OLS

regressions. Therefore, the OLS regression andahel regression are compared.

5.5.2.1 Equity ratio

Table 46: Equity ratio panel regressions Table 47: Equity ratio (2) panel regressions
1) (2) 1) (2
equity_ratiol equity_ratio2 Equity_ratiol equity_ratio2
size -0.0157" -0.0977 size -0.0198" -0.0949”
(-3.17) (-2.50) (-4.77) (-3.20)
profit -0.125 -1.448 profit -0.178 -0.907
(-1.43) (-2.10) (-2.31) (-1.65)
collateral -0.0181 0.0734 collateral 0.0108 0.293
(-0.88) (0.45) (0.51) (1.93)
liquidity -0.000925 0.177 liquidity1 0.00735 0.561
(-0.12) (2.85) (0.36) (3.81)
ROE 0.753" 2.737" ROE 0.820" 2.394"
(6.86) (3.16) (8.13) (3.32)
risk 0.00502 0.35% risk 0.0370 0.610”
(0.27) (2.37) (1.73) (4.00)
MVBV 0.00276 0.173 MVBV -0.00166 0.14%
(1.23) (9.76) (-0.82) (9.86)
_cons 0.335 1.555 _cons 0.39% 1.259
(4.01) (2.35) (5.22) (2.34)
N 501 501 N 613 613
3 0.351 0.577 3 0.310 0.565
t statistics in parentheses t statistics in parentheses
The years are controlled for in the regressions. The years are controlled for in the regressions.
Based on data from SNL Based on data from SNL

The regression that uses liquidity reveals theWwaihg results.

Size is significantly and negatively related witbthb equity ratios. However, the
significance is not the same (1% for the equityoflaand 5% for the equity_ratio2).

Profit experiences a negative relationship, butnly significant for the equity_ratio2
(5%).

Collateral is twofold related but insignificantoth cases.

Liquidity shows a negative and a positive relatiopsbut is only significant (at 1%)
for the equity_ratio2, that is positively related.

ROE has a highly (1%) significant and positive etation with both equity ratios.
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Risk has a positive relationship with both ratidsit is only significant for the
equity_ratio2 (5%).
MVBV shows a positive relationship, however, jule tequity_ratio2 experiences

significance (1%).

Using liquiditiyl instead of liquidity reveals tliellowing results.

Size is again negatively related. However, thisetitine relationship is significant at
1% for both ratios.

Profit is again negatively connected with bothastiNevertheless, the significance
has changed. The equity_ratiol is significant fa) Bow, whereas the significance of
the equity_ratio2 has dropped to 10%

Collateral is no longer twofold related. Howeven)yothe positive relationship with
the equity_ratio2 is significant (at 10%).

Liquidityl is not twofold related. It has a posgivelationship, that is only significant
for the equity_ratio2 at 1%.

The relationship and the significance of ROE haviechanged.

Risk is still positively related but has increas@dsignificance to 10% for the
equity_ratiol and to 1% for the equity_ratio2.

Now, MVBV experiences a positive and a negativatrehship. Again, only the

positive relationship with the equity_ratio2 is hig significant (1%).

Differences between the OLS and the panel regmnessio

The direction of size does not change and it imiBgant at a 1% level for the
equity_ratiol but no longer for the equity_ratio2lfy 5%).

Compared to the normal OLS regression the panelshe lower significance for
profit. The negative relationship is no longer #igant for the equity_ratiol and only
significant at 5% in the equity_ratio2 regression.

Furthermore, collateral has lost all its significanTherefore, its twofold relationship
is not a problem.

Liquidity is unchanged.

ROE is still the same (positive and significanthet 1% level).

Risk is in the panel regression positively relateldwever, only the result of the

equity_ratiol is significant (5%).
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MVBYV has the same direction and significance (fug equity2 ratio) as in the OLS

regression.

Analysing the regressions with the variable ligtyitlipresents the following outcome.

Size has the same significance and direction #einmegression that uses liquidity.

Profit is still negatively related with both equityatios. Nevertheless, it loses
significance (10%) for the equity ratio2. Howevatr, gains significance for the
equity_ratiol (5%).

Collateral no longer reveals a twofold relationshipw, but only the positive
relationship with the equity_ratio2 is significaat 10%. Compared to the OLS
regression this correlation is less significant.

Liquidityl is positively related with both dependesmriables but only significant for
the equity_ratio2 (at 1%).

ROE has the same direction and significance asaigtaph before.

Risk is no longer twofold related. Now it is onlpgitively related and it reveals
significance (equity_ratiol at 10% and equity_ratx 1%).

MVBYV shows a twofold relationship, but the reswdtagain only significant for the

positive relationship with the equity_ratio2 (1%).
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5.5.2.2 Basel ratio

Table 48: Basel ratio panel regressions Table 49: Basel ratio (2) panel regressions
(1) (2 &) )
Basel 1 Basel_2 Basel_1 Basel_2
size -0.0406" -0.0351" size -0.0336" -0.0291"
(-4.50) (-3.47) (-4.24) (-3.23)
profit 0.0864 0.00295 profit 0.158 0.206
(0.55) (0.02) (1.08) (1.24)
collateral 0.0549 0.0783 collateral -0.0986' -0.136"
(1.48) (1.86) (-2.43) (-2.94)
liquidity -0.0146 -0.00872 liquidity1 -0.110" -0.184"
(-1.03) (-0.54) (-2.80) (-4.12)
ROE 0.181 0.139 ROE 0.237 0.0594
(0.92) (0.62) (1.23) (0.27)
risk -0.0871 -0.0648 risk -0.237" -0.289"
(-2.56) (-1.68) (-5.81) (-6.23)
MVBV 0.00602 0.00553 MVBV 0.00772 0.00560
(1.49) (1.21) (1.98) (1.27)
_cons 0.800 0.732" _cons 0.869 0.868"
(5.31) (4.27) (6.04) (5.31)
N 501 501 N 613 613
3 0.280 0.178 R 0.275 0.202
t statistics in parentheses t statistics in parentheses
The years are controlled for in the regressions. The years are controlled for in the regressions
Based on data from SNL Based on data from SNL

Size is significantly (1%) and negatively related.

Profit shows a positive, but insignificant relatsip.

Collateral is positively related but only signifitgat 10%) for the Basel_2 ratio.

Liquidity has a negative, but insignificant relatship.

ROE is positively correlated, however, it lackssmificance.

Risk shows a negative relationship. Nevertheless, dignificance is 5% for the
Basel_1 ratio and 10% for the Basel_2 ratio.

The variable MVBYV is positive, but insignificant.

The analyses of the regressions with liquiditydleathe following outcome.

Again, size is highly significantly and negativegtated.
Profit has not changed.
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Now, collateral experiences a negative relationstMoreover, the results are
significant at 5% for the Basel_1 ratio and at &6 the Basel_2 ratio. That outcome
could indicate that the variable is not robust.

Liquidityl is negatively related too. The signifieae is 1% for both ratios.

ROE is unchanged.

Risk has again a negative relationship; however stgnificance has increased to 1%
for both Basel ratios.

The direction (positive) of MVBV has not changeewdrtheless, the relationship is

significant at 5% for the Basel_1 ratio now.

Differences between the OLS and the panel regnessio

Size is unchanged.

Profit is no longer significant.

Collateral shows only a positive relationship, whimontradicts the theory, but this
outcome is just significant for the Basel_2 rafi60%b).

The variable liquidity has still a negative signt ks insignificant.

ROE is no longer significant in both regressions.

In the panel regressions risk loses significanceghm Basel_2 regression and is
significant at the 10% level now.

MVBYV is no longer twofold related but still insigigant in both regressions.

Using liquidityl instead of liquidity does not clggnthe sign and significance of the
variable size.

Profit loses all significance.

However, collateral is again negatively related, the findings are significant (5% for
the Basel_1 ratio and 1% for the Basel_2 ratio).now

Liquidityl is negatively related and in those twases highly significant (1%).

The positive relationship of the variable ROE ischenged, but has lost all
significance.

Risk is still negatively related, but has increased% significance.

MVBYV does not change direction in the panel regogss but gains significance (5%)
in the Basel_1 regression.
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5.5.2.3 Capital buffer ratio

Table 50: Capital buffer ratio panel Table 51: Capital buffer ratio (2) panel

regressions regressions
(1) (2 1) (2
capital_bufferl capital_buffer2 capital_bufferl capital_buffer2
size -0.0400" -0.0351" size -0.0336" -0.0291"
(-4.50) (-3.47) (-4.24) (-3.23)
profit 0.0864 0.00295 profit 0.158 0.206
(0.55) (0.02) (1.08) (1.24)
collateral 0.0549 0.0783 collateral -0.0986' -0.136”
(1.48) (1.86) (-2.43) (-2.94)
liquidity -0.0146 -0.00872 liquidity1 -0.110" -0.184"
(-1.03) (-0.54) (-2.80) (-4.12)
ROE 0.181 0.139 ROE 0.237 0.0594
(0.92) (0.62) (1.23) (0.27)
risk -0.0871 -0.0648 risk -0.237" -0.289"
(-2.56) (-1.68) (-5.81) (-6.23)
MVBV 0.00602 0.00553 MVBV 0.00772 0.00560
(1.49) (1.21) (1.98) (1.27)
_cons 0.760 0.652" _cons 0.829 0.788"
(5.05) (3.81) (5.76) (4.82)
N 501 501 N 613 613
t statistics in parentheses t statistics in parentheses

The years are controlled for in the regressions. The years are controlled for in the regressions.

Based on data from SNL Based on data from SNL

Size is negatively and significantly (1%) related.

Profit has a positive, but insignificant relatiosh

Collateral is positively correlated. Neverthelessly the capital _buffer2 ratio is
significant (at 10%).

Liquidity has a negative and insignificant relasbip with both ratios.

ROE is positively related. However, the resultsrasesignificant.

Risk has a negative relationship, but differs gmgicance. The capital_bufferl ratio
Is significant at 5%, the significance of the cabibuffer2 ratio drops to 10%.

MVBYV is positively correlated, but the results lagignificance.

The regressions with the variable liquidityl shéw following results.

Size and profit have not changed.
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Now, collateral is negatively related. The sigrafice is 5% for the capital_bufferl
ratio and even higher (1%) for the capital buffea#o. This could indicate that the
variable is not very robust.

Liquidityl also has a negative relationship. Moregwoth regressions are significant at
1%.

ROE has not changed.

Risk is negatively related, but has increasedgnicance to 1% for both regressions.
MVBV experiences a positive relationship. Howevanly the capital_bufferl ratio is

significant (5%).

Differences between the OLS and the panel regnessio

In the panel regressions size is again negativénaindly significant.

Profit is no longer significant in both regressions

The variable collateral is now positively relatedhathe capital buffer ratios but only
significant (at 10%) for the capital_buffer2 ratio.

Now, liquidity is negatively related too, but siifisignificant.

Furthermore, ROE loses the significance in bothaggjons.

Risk becomes less significant in the regressiontalapuffer2 (10%), but is still
negatively related.

MVBYV does not longer experience a twofold relatinips but the positive relationship

with both dependent variables is still insignifican

Using liquidityl in the regressions leads to thiéofeing results.

Size is still highly negatively related (1% sigoénce).

Profit does not change direction, but is insig@afitnow.

The variable collateral still experiences a negatrelationship. Furthermore, the
results become significant (5% for the capital_écdff ratio and 1% for the
capital_buffer2 ratio).

Moreover, liquidityl has gained high significandé4), but is still negatively related.

ROE remains unchanged as far as the relationsleipniserned (positive), but loses all
significance.

The variable risk is still negatively related. Hoxge, the significance has increased to
1% for both regressions.

Now, MVBYV is significantly positively related witthe capital_bufferl ratio at a 5%.
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5.5.2.4 Deposit ratio

Table 53: Table 52: Deposit ratio (2) panel

Table 52: Deposit ratio panel regressions regressions
1) @ (€] &)
deposit_ratio_MV deposit_ratio_BV deposit_ratio_MV deposit_ratio_BV
size -0.569 -0.0863" size -0.647" -0.0838"
(-1.77) (-4.50) (-2.05) (-5.57)
profit -11.55" 0.232 profit -5.041 0.158
(-2.00) (0.67) (-0.86) (0.56)
collateral 0.296 -0.0854 collateral 0.267 0.0156
(0.22) (-1.07) (0.16) (0.20)
liquidity 0.774 -0.00132 liquidityl 2.364 0.0828
(2.51) (-0.04) (1.51) (1.12)
ROE 11.34 -0.313 ROE 1.883 -0.255
(1.57) (-0.73) (0.25) (-0.70)
risk 0.552 0.0674 risk 0.314 0.193
(0.45) (0.92) (0.19) (2.48)
MVBV -2.093" 0.0212 MVBV -1.935" 0.0232"
(-14.18) (2.42) (-12.47) (3.13)
_cons 13.61 1.925” _cons 14.98 1.779"
(2.43) (5.77) (2.61) (6.50)
N 500 500 N 610 610
R 0.507 0.117 R 0.386 0.149
t statistics in parentheses t statistics in parentheses

The years are controlled for in the regressions. The years are controlled for in the regressions.

Based on data from SNL Based on data from SNL

Size is negatively related. The significance isdo0\{10%) for the deposit_ratio_ MV
compared to 1% for the deposit_ratio_BV.

Profit has a twofold relationship, but only the attge one with the deposit_ratio MV
Is significant (at 5%).

Collateral is also twofold related but insignifitam both regressions. The same is true
for liquidity and ROE.

Risk has a positive relationship with both ratid¢evertheless, the results are
insignificant.

MVBY is twofold related and experiences significandhe deposit_ratio_ MV has a
negative relationship and the significance is 1%welver, the deposit_ratio BV is

positive, but only significant at 5%.
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The use of liquidityl instead of liquidity revealee following outcome.

Size is still negatively related and has gainedniBmance (5%) in the
deposit_ratio_MV regression.

The direction of profit has not changed, but exgeres a lack of significance both
times.

Collateral is no longer twofold related, but stilsignificant..

Liquidityl is only positively related, but insigreant.

ROE is unchanged.

Risk has still a positive relationship, but is naivleast significant at 5% for the
deposit_ratio_BV regression.

The twofold correlation is still valid for MVBYV, Hsignificant at 1% both times.

Differences between the OLS and the panel regmnessio

Size is no longer highly significant (at the 1% dBvfor all regressions. For the
deposit_ratio_MV the significance has dropped t&1Blowever, the deposit_ratio BV
is still significant at the 1% level.

Furthermore, in the panel regressions profit is folb related. However, the
deposit_ratio_MV is the only variable that is sigrantly related (5% level). The
relationship is negative.

Additionally, collateral is twofold related and fanger significant in any regression.
The same happens to the liquidity ratio and to ROE.

In the panel regressions risk is still positivedated, but loses all significance.

Last, MVBV still experiences a twofold relationshiplowever, this time both

relations are significant.

Running the regressions again, but using anothéabla to represent liquidity leads
to the following results.

Size is a little bit less significant (5%) for tkleposit_ratio_MV and unchanged for
the deposit_ratio_BV.

Profit is twofold related, but no longer signifitan any case.

Collateral has a positive relationship, but theiltssare insignificant.

Liquidityl is positively related but insignificant.

ROE experiences a twofold relationship now. Howethes results are insignificant.
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Risk is still positively related, but has lost gigrance. The deposit_ratio MV is
insignificant and the deposit_ratio_BV has declited 5% level.

MVBYV is still twofold and now significantly relatedith both ratios.

5.6 Summary

It can be seen that not all results can be expdanyetheory. Moreover, the findings
are not necessarily the same in the OLS regressidnn the panel regression. The only
variable that seems to be independent of the reigres used is size. This variable
already reveals a clear and significant correlatiothe correlation table. Furthermore,
profit seems to be a variable which is rather robus

However, the empirical research reveals that reéigmaloes not seem to be the only
variable that influences the equity ratio, the tapbuffer, basel ratio and the deposit
ratio. Bank specific factors such as, for examgiee do play a role in the capital buffer

decision making process.

108



6 Conclusion

Bank financing is a complex topic. Different thesrihave been discussed in the
literature. All of them have interesting aspectd anne can be just rejected. They differ
from firm financing theories, because banks haweepbssibility to finance them with
deposits. These deposits have special becausesdlayto be insured through different
ways. Furthermore, banks have to be cautious bedhay are subject to potential bank
runs. Therefore, financing is complicated.

Regulation (Basel I, IlI, 1lI) might not be the abge binding condition for bank
capital, because banks seem to hold significantdyencapital than required.

The empirical literature has presented resultsgbpport the argument that there are
other variables than regulation that influence dheunt of capital held. Bank specific
factors and environmental variables seem to havmpact on bank capital too.

In the study that has been conducted with Europaaks from 2005 until 2101, the
results show that there are factors, apart fronulagign that influence the amount of
capital held. The regressions are conducted withkebaand book values whenever
possible. Furthermore, the OLS and panel regredswis are applied to the data. The
dependent variables are again the equity ratioBdsel ratios, the capital buffer and the
deposit ratio. The independent variables are pizdit, collateral, two different types of
liquidity, ROE, risk and market value to book valUde results confirm, what authors
before have already proven, that regulation isthetonly factor that influences the
amount of capital held. However, the influence loé trespective variable can vary
across the regressions. Furthermore, the OLS andl pagressions reveal different
outcomes. Additionally, not all the results ardime with what theory is predicting.

In the end, it can be said that using regulatiothasonly variable that defines the
capital ratio of banks, does not reflect the rgalitherefore, this approach alone can not

explain banks’ behaviour of today.
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Appendix

|. Abstract - English

The optimal capital structure of banks is hard éednine. Several theories in the
literature try to explain what motivates banks #&ket on equity. The approaches
consider asymmetric information, competition, deéposmsurance and liquidity.
Additionally, the financing of banks is special dwedeposits. These deposits have the
capacity to trigger a bank run.

In order to protect claimants regulatory measunes iatroduced. Therefore, the
capital structure is influenced by regulations. leger, regulation does not seem to be
the ultimate constraint for the amount of equitidiey banks. In the empirical analyses
over the past years the equity ratio has growngeddently of regulatory demands. It
can be seen that there are factors, other tharategy that drive the amount of capital
held by banks.

In the empirical part these methods of analysisag@ied to a dataset of European
banks from 2005 to 2010. The regressions are céedweith market and book values,
and split up into OLS regressions and panel regnessThe dependent variables are
the equity ratio, the Basel ratios, the capital fdufand the deposit ratio. The
independent variables are size, profit, collatara different types of liquidity, ROE,
risk and market value to book value. The resultsfiom that regulation is not the only
factor that influences the amount of capital held.

Summing up, it can be said that regulation is hetfinal constraint in bank capital

decisions. Therefore, this approach alone canxpmam banks’ behaviour of today.



[l. Abstract — German

Die optimale Kapitalstruktur fir Banken ist schwar definieren. In der Literatur
versuchen einige Theorie zu erklaren, was Bankeivied Eigenkapital zu halten. Die
Ansatze nitzen asymmetrische Information, KonkureBankeinlagenversicherung
und Liquiditat als Erklarungsmoglichkeiten. Weiter«kennzeichnen sich die
Selbstfinanzierungsmaoglichkeiten von Banken durdh Eixistenz von Bankeinlagen
aus. Diese haben die Mdéglichkeit einen ,,Bankensturenvorzurufen.

Um fur die Sicherheit von Einlagen zu sorgen, wardeegulationsmalinahmen
eingefuhrt. Trotz der genauen Regulierung zeidt,silass die Eigenkapitalquoten der
Banken von den Vorgaben abweichen. Daher kann angeen werden, dass
Regulation nicht alleine zur Bestimmung dieser @udeitragt. In empirischen
Analysen Uber die letzten Jahre hinweg ist die Ekgpitalquote gestiegen.

Aufgrund von diesen Beobachtungen wurden Faktonealysiert, die auch im
Zusammenhang mit der Kapitalstruktur von Bankerhestekdnnten. Das Ergebnis
zeigt, dass nicht nur Regulation die Hohe versamned Kapitalguoten beeinflusst.

Der empirische Teil der Arbeit analysiert einen édaiatz von Europaischen Banken
von 2005 bis 2010 an. Die Regressionen werden mnarkiv und Buchwerten
durchgefuhrt, und OLS und Panel Regressionen bermmitz abhangigen Variablen sind
die Eigenkapitalquote, die Baselquote, der Eige&lpuffer und die
Bankeinlagenquote. Die unabh&ngigen Variablen wemiefiniert als GroRe, Profit,
Kreditbesicherung, zwei verschiedener Arten vonuldgat, ROE, Risiko und Markt-
zu Buchwert.

Die Ergebnisse bestatigen, dass Regulation nichtetdezige Faktor ist, der die
Kapitalstruktur von Banken beeinflusst.

Zum Schluss sei gesagt, dass die Annahme, dass laReqgu alleine die
Kapitalstruktur bestimmt nicht die Realitat widgeggelt. Daher kann dieser Ansatz fur

sich alleine genommen nicht das Verhalten heuigerken erklaren.
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