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Abstract

Using an unbalanced panel of accounting data from 1997 to 2004 and control-
ling for individual bank costs and risk, we find capital buffers of the banks in the in
the EU15 have a significant negative co-movement with the cycle. For banks in the
accession countries there is significant positive co-movement. Capital buffers of
commercial and savings banks, and of large banks, exhibit negative co-movement.
Those of co-operative and smaller banks exhibit positive co-movement. Speeds of
adjustment are fairly slow. We interpret these results and discuss policy implica-
tions, noting that negative co-movement of capital buffers will exacerbate the pro-
cyclical impact of Basel I1.
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1. Introduction

Much debate surrounding the new Accord (Basel 11) on bank capital requirements,
due to come into force in 2007, has centred on its potential ‘pro-cyclicality’. One of
the primary aims of Basel Il is to create a closer link between capital requirements
and risks, so it is clear that these requirements will become more dependent on the
business cycle. In a cyclical downturn, when counterparties are more likely to be
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niversary Conference in Beijing, and two anonymous referees for their very useful comments and suggestions.
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downgraded than upgraded, the resultant effect could be a significant increase in the
capital requirements to account for increased counterparty risk. Similarly, during an
economic upturn, the amount of capital required would be reduced. Since raising
capital is costly, especially during an economic recession when profits are decreas-
ing, banks might be forced to reduce their loan portfolio in a recession, so as to meet
rising capital requirements. Thus many have argued that the new Accord will make
it much harder for policy makers to maintain macroeconomic stability.

The growing literature on the potential pro-cyclicality of Basel Il has largely fo-
cussed on quantifying the likely range of variation in “Pillar 1’ capital requirements
through the business cycle.! In practice, well-functioning banks hold capital well in
excess of the minimum requirements, which will reduce the impact of Pillar 1 regu-
latory capital requirements on loan portfolios. Moreover, the supervisory review
powers granted to regulators under Pillar 2, allowing them to demand a buffer of ad-
ditional capital during a business cycle expansion, provide policy makers with a tool
to counter the potential pro-cyclicality effect of the new accord. All this implies that
the management of bank capital buffers over the course of the business cycle will be
as important, or even more important, than the “Pillar 1” requirements as a determi-
nant of the cyclical impact of the new accord.

With this policy concern in mind, we investigate the cyclical behaviour of bank
capital buffers of European banks, under the old Basel 1988 accord on capital regu-
lation. By ‘capital buffer’ we mean the amount of capital banks hold in excess of
that required of them by national regulators. The main objective of our paper is to
establish the extent of co-movement between this buffer and the cycle, and to deter-
mine whether such co-movement is country, bank type or bank size specific. We
also analyse the impact of various cost and revenue variables on the behaviour of
bank capital buffers.

Our estimation results reveal substantial differences in the cyclical behaviour of
capital buffers. We find that capital buffers of RAM (10 countries that joined the EU
in May 2004) banks move together with the business cycle while those of banks in
the Denmark, Sweden and the United Kingdom (DK-SE-UK) and EA sub-samples
exhibit negative co-movement.? We also find additional distinctions by size and type
of bank.. Capital buffers of commercial and savings banks, as well as those of larger
banks have a negative relationship with the cycle while those of co-operative banks
and of smaller banks move together with the cycle. In almost all cases we find a
fairly slow speed of adjustment towards desired capital buffers. These results pro-

! Basel Il is based on three complementary pillars. Pillar 1 consists of the regulatory calculations of
capital requirements for market, credit, and operational risk. Pillar 2 is the supervisory review proc-
ess, where supervisors assess both the bank’s total capital adequacy for the full range of risks includ-
ing those not covered by Pillar 1 and the bank’s management of capital. Pillar 3 is market discipline.
In order to improve transparency of banks to counterparties and investors, banks will be required to
disclose detailed information on their risk profile and capital adequacy.

% The latter finding is broadly in line with most of the individual country studies that analyse the de-
terminants of excess capital and their relationship to the cycle (see among others Ediz et al., 1998;
Rime, 2001; Ayuso et al., 2004; Lindgvist, 2004; Stoltz and Wedow, 2005).



vide a benchmark from which inferences relating to the introduction of Basel Il and
its effect on capital buffer management can be made. In particular, they shed some
light on how capital management decision may need to be adjusted through Pillar 11
and 111 of Basel 11 in order to offset the potential cyclical effects of the new accord.

The paper is organized as follows. Section 2 discusses the motivation for hold-
ing excess capital, sets out the hypotheses we test, and describes our data including
the various controls we introduce for bank specific determinants of bank capital.
Section 3 presents our specification and empirical results and summarises some ro-
bustness checks. Section 4 concludes.

2. Hypotheses and Data Description

Our data, for the years 1997-2004, indicates that banks hold far more prudential
capital than that required by the regulators (see Table 1).% Total capital buffers (tier
1 plus tier 2) of banks within the EU15 vary from 1.87 percent of risk-weighted as-
sets in Portugal to 4.79 percent in Finland with an average across the EU15 of 2.93
percent. Buffers are also substantial in the accession countries, ranging between 2.64
percent in Cyprus and 6.99 in Malta. The average buffer for the RAM10 is around
5.14 percent which is considerably larger than in the EU15.

Several reasons have been put forward to explain why banks hold excess capital
(see amongst other studies Marcus, 1984; Berger et al., 1995; Jackson et. al., 1999;
Milne and Whalley, 2001; Estrella, 2004; Milne, 2004). Banks generally will tend to
assess their risks differently than regulators, for instance using their own internal
economic capital models. Appropriate bank-specific capital levels will therefore be
set according to their own assumptions and risk appetites. Banks may also need to
hold excess capital in order to signal soundness to the market and satisfy the expec-
tations of rating agencies (Jackson et. al., 1999). These ‘market disciplines’ may
lead banks to holding more capital required by regulators.

Banks may also hold a buffer of capital as a protection against the violation of
the regulatory minimum requirements (Marcus, 1984; Milne and Whalley, 2001;
Milne, 2004). By holding capital as a buffer, banks insure themselves against costs
arising from a supervisory intervention in response to a violation of the require-
ments.

A further reason for holding a capital buffer is to take advantage of future
‘growth opportunities’, putting banks in a position to obtain wholesale funds quickly
and at a competitive rate of interest in the event of unexpected profitable investment
opportunities. In the event of a substantial increase in loan demand, banks with rela-
tively little capital may lose market share to those that are well capitalised.

® Similarly large capital buffers are also held by US and Asian banks. See for example Peura and
Jokivuolle (2004) for a tabulation of US capital buffers.



It is difficult to empirically distinguish these different underlying determinants
of bank capital buffers: for example higher portfolio volatility can be expected to
increase capital buffers, whether these are the result of market disciplines or of a de-
sire to avoid supervisory interventions. Our paper has a more limited objective, to
investigate how capital buffers of European banks behave over the business cycle,
and in particular whether capital buffers are higher in business upturns and lower in
business downturns (positive co-movement) or the reverse (negative co-movement),
controlling as far as we can for various bank specific determinants of capital buff-
ers..

We thus test the following null hypothesis: H, Under the Basel |1 Accord,

business cycle fluctuations do not have an impact on the capital buffers of Euro-
pean banks; against two alternatives: H,(a) Capital buffers co-move positively with

the business cycle i.e. banks tend to increase capital in business cycle expansions
and reduce capital in recessions; and H,(b) Capital buffers co-move negatively
with the business cycle i.e. banks tend to reduce capital in business cycle expan-
sions and increase capital in recessions.

These descriptive hypotheses are consistent with a number of different underly-
ing structural models of bank capital dynamics. Estrella (2004) examines the rela-
tionship between optimal forward looking capital buffers and deterministic cycles of
loan losses. He finds that banks, subject to costs of capital adjustment, will build up
capital buffers in anticipation of loan losses. Since loan losses themselves tend to lag
the business cycle, this suggests that actual capital buffers will rise during cyclical
downturns, i.e. negative cyclical co-movement.

It is also argued (see amongst others Rajan, 1994; Borio et al., 2001; Crockett,
2001) that portfolio risks actually increase during an economic upturn. During an
economic boom, lenders provide large amounts of credit while imbalances that will
become responsible for the following recession continue to build up, increasing the
possibility of unusually large losses during a cyclical downturn. Under this interpre-
tation rational forward looking banks may build up capital buffers during cyclical
upturns, i.e. positive co-movement.

Both positive and negative co-movement may also arise as a consequence of
myopic bank behaviour. For example during an economic upturn, when risks are
less likely to immediately materialise, banks may underestimate risks and as a result
expand their loan portfolios and lower their capital ratios (negative co-movement).
On the other hand unanticipatedly high levels of loan-loss provisions in an extended
cyclical downturn may lead to lower capital ratios in a deep recession (positive co-
movement)

While we cannot distinguish these different structural models of bank capital
buffers, or distinguish myopic from forward looking expectations, we can control for
institution specific factors that influence the banks desired level of capital. A large
body of literature examines variations in risk profile and portfolio and capital struc-
ture decisions between different types of banks (see among others, Saunders et al.,
1990; Gorton and Rosen, 1995; Esty, 1997; Salas and Saurina, 2002b). Differences

3



in capital buffers can arise because of variations, in portfolio risks, in ownership
structures and in access to the capital market.

The clearest prediction of this literature is that larger banks will hold smaller
average capital buffers. Most obviously, large geographically diversified banks will
have a much smaller probability of experiencing a large decline in their capital ra-
tios, a diversification effect increasing with size. This effect is reinforced by asym-
metric information between lenders and borrowers and by government support for
banks that are ‘too big to fail’. Banks help overcome information asymmetries by
screening and monitoring borrowers, but these are costly activities and banks are
likely to balance the cost of (and gain from) these activities against the cost of ex-
cess capital. To the extent that large banks enjoy economies of scale in screening
and monitoring they will require less capital relative to the size of their loan assets.
Large banks may also expect a greater degree of support than small banks from the
government in the event of difficulties, further reducing capital buffers.

Sample selection

We build an unbalanced panel data set with eight years of annual bank balance sheet
data obtained from the Bureau VVan Dyck Bankscope database. Our sample includes
data for commercial, savings and co-operative banks. In total, 468 banks are in-
cluded in the sample, made up of 364 EA banks, 427 EU15 banks and 41 banks for
the RAM10 (the 10 accession countries that joined the European Union in 2005). All
25 European Union countries are represented in the sample. As is usual in panel
studies using accounting data, we remove some extreme outlier observations of
changes in capital buffers.*

We have to consider carefully the timing of accounting years. The majority of
bank accounting years end in the December of the calendar year (this applies to
around 80 percent of our observations. However some 20 percent of our observa-
tions are for accounting years ending between January and March. Since capital
buffers in the first quarter of the calendar year are determined by economic condi-
tions in the previous year, we have transferred all accounting years ending between
January and March back one year, so for example an end-March 2004 year we clas-
sify as an 2003 observation.)

The largest bank in the samples is BNP Paribas, with total assets of around €906
bIn at the end of 2004. The smallest bank, Budapest Bank in Hungary, has total as-
sets amounting to just around €1.5 million at the end of 2004. The largest number of
banks are in France (103 banks) and Spain (70 banks) from the EU15 and in Poland
(10 banks) for the RAM10.

* Data errors lead to occasional very large movements in reported capital buffers. Of the total 3736
observations available to us, we dropped 21 in the extreme tails of the cross sectional distribution of
capital buffers, with a much larger number of standard deviations from the mean than the bulk of ob-
servations, on the assumption that these are reporting errors.



Our sample is further broken down by bank type distinguishing between com-
mercial, co-operative and savings banks. We additionally differentiate between
'small’ and 'large’ banks, defining large banks as those with total assets exceeding the
2004 median of €37 billion in 2004. The sample distribution across sub-samples, by
type and size of bank, is presented in Table 3. The RAM10 sub-sample is made up
of small commercial banks, with the exception of a small Polish savings bank,
Powszechna Kasa Oszczednosci Bank. We divide the EU15 into two further sub-
samples, the Euro area (EA) and Denmark, Sweden, and UK (DK-SE-UK). The two
sub-samples and the total EU15 contain a similar breakdown of banks, with 19 per-
cent of banks large and with 65 percent commercial banks, 15 percent co-operative
banks and around 20 percent savings banks. Across the entire data set Sweden has
the largest percentage of 'large’ banks (around 50 percent), followed by Ireland
(around 35 percent).

Dependent and explanatory variables

Table 1 tabulates average capital buffers in our sample, by time and by country.
Here the capital buffer is measured as the institutions’ total Tier 1 plus Tier 2 capital
Basel 1 risk-weighted capital ratio less its regulatory minimum requirements.® These
requirements vary slightly from one country to another, as summarised in Table 2,
sometimes exceeding the Basel minimum of 8 percent. The individual country aver-
ages are averages weighted by the market share (total assets) of the individual banks.
There are several differences in the buffer sizes between countries. Many of the
smaller countries such as Finland, Belgium and Ireland have large buffers of around
4 percent when compared to banks in larger countries such as France and Italy and
the UK, where the buffers are around two percent above the required minimum.

On average over our sample period RAM10 banks held far more capital than
banks in the EU15 countries (see the averages of the composite countries at the bot-
tom of Table 1). However this gap has declined over time. Figure 1 plots the evolu-
tion of our individual sub-sample capital buffers. In the EU15 capital buffers rose
slightly between 1998 and 1999, but then increased substantially between 2002 and
2003. In the RAM10 countries capital buffers have behaved very differently, rising
steadily from 1997 to 1998 before falling sharply between 2000 and 2001. Thereaf-
ter, the RAM10 buffer level continues on a slight downward trend and by 2004 is at
a similar level to the EU15.

Figure 1 also distinguishes between different bank types and bank sizes, for the
EU25 and for our three sub-samples (EA, DK-SE-UK and RAM10), and compares
these buffers with our principal explanatory variable, the output gap. The capital

® We study only the total capital buffer not the Tier 1 buffer. There are two reasons for this. We need
to take account of variations in the minimum level of required capital between jurisdictions (Table 2).
As summarized in Table2 these differences are in total not Tier 1 capital requirements. Also the main
source of capital fluctuation e.g. equity and loan loss reserves, affect both Tier 1 and total capital
buffers.



buffers of co-operative banks behave very differently than those of commercial and
savings banks, possibly reflecting the differences in ownership structure and objec-
tives of co-operative banks.® This figure also confirms that small banks hold much
higher average capital buffers than large banks.

Table 4 provides definitions of the variables used in our estimation. Our cyclical
indicator is real GDP growth calculated from Eurostat data for each of the 25 coun-
tries and for the different sub-sample country groupings.” Our basic specification
(model 1) includes three additional variables (ROE , RISK and SIZE ) as controls for
various determinants of individual capital buffers as discussed by (Estrella, 2004).
The first of these determinants is the greater cost of equity capital funding, relative
to deposits or debt. Theoretical analysis (see Myers and Majluf, 1984; Campbell,
1979) suggests that in the context of information asymmetries, equity is a more
costly alternative to other bank liabilities. Equity may also be disadvantaged because
interest payments on debt are deducted from earnings before tax.

Direct measurement of this cost is difficult. Previous studies (see among others
Ayuso et al. 2004; Bikker and Metzemakers, 2004; Stoltz and Wedow, 2005) have
included the banks return on equity (ROE), the ratio of post-tax earnings to book
equity, as a proxy for the direct costs of remunerating excess capital. However ROE
may well exceed the remuneration demanded by shareholders and to this extent is a
measure of revenue rather than cost. For comparability with previous studies we in-
clude ROE as a control variable, but we acknowledge that this reflects both revenue
and cost. The buffer capital model of Milne (2004) suggests that for financially
strong banks the revenue impact will generate a negative relationship between ROE
and capital buffers, because a high level of earnings substitutes for capital as a buffer
against unexpected shocks i.e. under both cost and revenue interpretations we expect
to observe a negative relationship between the capital buffer and the ROE variable.

The second determinant identified by Estrella is the expected cost of failure
equal to the deadweight cost carried by shareholders times the probability of fail-
ure.® Since a bank’s probability of failure is dependent on its risk profile, we proxy
the cost of failure by adopting various measures of risk. As a first measure, we con-
sider the ratio of non-performing loans to total loans (RISK) as in Ayuso et. al
(2004). This is an ex post measure of the risks assumed by banks and is comparable
to other measures adopted in the literature since banks with non-performing loans
are obliged to make provisions for loan losses. If banks set their capital in line with
the true riskiness of their portfolios, then we would expect the relationship here to be

® Co-operative banks cannot easily issue new shares and members prefer cash payments over retained
earnings because there is no market for their ownership claims.

"'We also investigated the use of the output gap which we obtained by applying the Hodrick-Prescott
filter to the real GDP series. Estimates substituting this gap differed to only a minor extent and are
therefore not presented here.

& An alternative framework for modelling these costs is Milne, 2004 and Milne and Whalley, 2001.



positive.® As discussed above there are several reasons, most notably greater portfo-
lio diversification, for expecting a negative relationship between bank size and the
level of capital buffers. Furthermore, we include dummy variables denoted BIG and
SMALL to capture differences in buffer movements varying with the size of the in-
stitution. BIG equals one for banks in the highest decile of the size distribution of
assets and otherwise equals zero. Similarly SMALL equals one for banks in the
lowest thirty percentile of the size distribution of assets. These dummy variables are
recomputed for each time period and for each sub-sample.

In a further specification (model 2) we include three additional balance sheet
variables to control for the determinants of bank capital. Our PROFIT variable cap-
turing post tax profits over total assets has an ambiguous anticipated sign. Higher
retained earnings can be expected to increase capital buffers, but also higher ex-

pected earnings can be expected to reduce desired capital buffers. The ratio of bank
loans to total assets (NET LOANS) suggests a riskier profile so the expected sign is

therefore positive. Annual loan growth (ALOAN) s a proxy for credit demand (this

variable is also used by Ayuso et al., 2004) and should be expected to increase assets
relative to capital and hence lower capital buffers.

3. Estimation Results

Following previous literature (Ayuso et al., 2004, Estrella, 2004) we use a partial
adjustment framework with quadratic costs of adjusting capital.® Lower adjustment
costs result in a faster speed of adjustment (o):

ABUF,, = 5(BUF”-: —BUF;, ;) + Uy, (1a)

Here BUF,;, and BUFi; are the actual and the optimum capital buffer respec-
tively, of bank i in country jattime t. The proportionate adjustment towards the
desired capital buffer in each period is &. uy, is the error term that can be decom-
posed as the sum of two components, a random country specific component z; , plus

a pure bank idiosyncratic component & .
The desired capital stock BUF.,

ijt
approximated by the various cost and revenue variables discussed in the previous

section.'! The estimated version (our model 1) including these variables is therefore:

however cannot be observed, and is therefore

° Banks may vary significantly in their willingness to take risk. This measure therefore can be as-
sumed to uncover information on bank type. Any further idiosyncratic time-invariant component in

the banks risk profile would be captured by the £ component of the residual term of Equation 2.

19 We do not investigate the possibility of asymmetries in these costs, since it may be easier to reduce
capital, e.g. by paying dividends or buying back equity, than it is to increase capital.

11 For a theoretical derivation and explanation of linear-quadratic partial adjustment in models of
bank capital see Ayuso et al. 2004 or Estrella, 2004.



BUF;, = aROE;; + )RISK;, + BIG;

i + #SMALL,, +(1-8)BUF,, + SCYCLE, +u,,  (10)

ijt ijt ijt

All of the variables defined in (1b) are defined in levels and so as is common
with panel data analysis, we proceed to transform (1b) into first differences in order
to obtain unbiased estimates. Since the model includes the lagged endogenous vari-
able among the regressors and, since some of our other explanatory variables are
likely to be endogenous, we employ the two-step generalized method of moments
(GMM) procedure of Arellano and Bond (1991)*2. The instruments chosen include
the full set of lags of the dependent variable (BUF) together with two to four lags
of both RISK and ROE . In each case, the number of lags was chosen to avoid corre-
lation with the error term u;, (which now appears in first differences) while simulta-

neously minimising the number of observations lost.

Estimation results for country groups.

The results for both model 1 and model 2 are presented in Table 5 for the total EU25
sample and our four sub-sample country groups. Estimation results are presented
with both the domestic and the broad (EU25) measures of the cycle (real GDP
growth).

For the EU25 and the EU15, EA and DK-SE-UK sub-samples, we find a nega-
tive significant relationship between the capital buffer and each of the cycle vari-
ables, consistent with our H,(a) hypothesis. In the Euro Area (EA) sub-samples a
one-percentage rise in the growth rate of domestic GDP is associated with a 0.13
percent fall in the capital buffer. The positive 0.12 coefficient on the lagged depend-
ent variable indicates that this cyclical impact increases after one year. A larger im-
pact effect is seen for the DK-SE-UK sample, where the capital buffer decreases on
average around 0.46 percentage points on a one percentage point rise in the domestic
cyclical variable, however this is offset by a negative coefficient on the lagged de-
pendent variable. These effects — a positive coefficient on the lagged dependent
variable and a negative coefficient on the growth rate of domestic GDP — carry
through to the EU15 and EU25 aggregated samples.

These findings are broadly in line with previous literature. (Ayuso et al., 2004)
(Lindgvist, 2004) and (Stoltz and Wedow, 2005) find a similar negative relationship
between bank buffers and the cycle variables for German, Spanish and Norwegian
banks respectively. These findings can additionally be compared to those of Bikker
and Metzemakers (2004) who conduct a cross-country analysis of bank capital buff-
ers for 29 OECD countries. Using the aggregate OECD database they find a nega-
tive relationship between capital buffers and the cycle. Their finding however is only
marginally statistically significant. They consequently conclude that while the rela-

12 The GMM estimator is particularly useful in obtaining unbiased and efficient estimates in dynamic
models with lagged endogenous variables as regressors.



tionship appears to be negative, cyclical effects on buffer movements are fairly lim-
ited.

The RAM10 sample returns opposite results. Here we find a significant positive
relationship between the buffer and the cycle variables, in line with our H,(b)hy-
pothesis. Here we see a significant increase in the capital buffer variable of 0.10 and
0.25 percentage points for a one percentage point rise in the rate of GDP growth.

Table 5 also reports results using a broader cyclical measure (GDP growth for
the EU15, or EU25, as a whole) instead of domestic GDP growth. This makes little
difference to the results, aside from a slightly smaller coefficient on the lagged de-
pendent variable for the DK-SE-UK sub-sample.

Turning to the bank specific variables, the coefficient on ROE is significant with
the expected negative coefficient in each of the sub-sample estimations, but the coef-
ficient size is fairly small: -0.03 in the EA and RAM10 and slightly larger -0.09 in
DK-SE-UK. The signs of the BIG coefficients are negative, consistent with the no-
tion that big banks keep lower levels of capital in the expecation that in the event of
difficulties, they will be bailed out. The sign of the SMALL coefficient is positive,
suggesting that these banks hold larger capital buffers. These size coefficient are
however only significant in some sub-samples.

RISK (non performing loans over total lending) is highly significant and posi-
tive for four of the five sub-samples. This suggests that banks with relatively risky
portfolios generally do hold more capital. For the case of DK-SE-UK, the RISK co-
efficients are negative and significant.

Finally, the cost of adjusting capital, captured by the lagged endogenous vari-
able, is positive and significant in almost all cases. This finding is in line with the
view that the costs of capital adjustment are an important explanation of the holding
of large capital buffers. The coefficients are largely uniform across sub-samples,
which would indicate that the costs of adjustment are largely consistent between
countries, corresponding to a rate of adjustment towards desired capital of around 66
percent per annum. However we find that the coefficients are negative for the DK,
SE, UK sub-sample, which is inconsistent with a costly adjustment model of bank
capital management.

Table 6 presents further estimation results for a second model (model specifica-
tion 2), adding several further balance sheet variables to our baseline model (model
specification 1). The sign of the relationship between GDP growth and bank capital
buffers is unchanged. In EA and DK-SE-UK sub-samples the magnitude remains
negative but is smaller (the decline is more marked when using the domestic meas-
ure of the cycle). In the RAM10 the magnitude remains positive and is now larger.
The additional variables in this second model are themselves cyclically varying, so
some change in the estimated co-movement is unsurprising. Overall we conclude
from this second specification that considerable cyclical co-movement and that this
movement is very different in RAM10 than in the rest of the EU .



The coefficient on the proxy for the cost of holding capital (ROE ) and the speed
of adjustment (the coefficient on the lagged dependent variable) are broadly un-
changed from those reported for model specification 1. The coefficients for
the RISK proxies are now larger while the coefficients on the BIG and SMALL vari-
ables are almost the same as in the previous model specification.

The new PROFIT variable for all sub-samples is positive and highly significant;
indicating that retained earnings seem to be used to increase the capital cushion. The
effect is noticeably larger for the EA sample when compared to the other sub-
samples. The expected negative sign for the NET LOANS variable is found for the
EU15, EA and RAM10 sub-samples, however the coefficients are broadly insignifi-
cant. The DK-SE-UK sample returns a highly significant positive coefficient. Con-
sidering the ALOAN variable, for all sub-samples, we find the parameter to be
highly significant, with a negative sign as expected. This finding suggests that a con-
temporaneous increase in loan demand substantially reduces the capital buffer.

Estimation results for sub-groups of types and sizes of banks.

Table 7 reports further versions of these estimation results, for sub-groups of banks,
distinguishing commercial, savings and co-operative banks and also large and small
banks. We report estimates using only for the EA15. Here we wish to determine the
effect that special bank specific features can have on capital buffer movements. We
find this particularly useful for our estimations since the RAM10 sub-sample con-
sists only of small commercial banks and RAM10 banks appear to behave so differ-
ently from those in the EA15. Considering commercial and savings banks, we find
that for savings banks the co-movement with the cycle remains negative, but for co-
operative banks the relationship is very different with a positive relationship evident
between the cycle and capital buffers. The results for savings banks are more sig-
nificant than for commercial banks, suggesting that the negative relationship re-
ported in Table 5 is largely driven by savings banks.

This finding can help explain the relationship between our results and those of
other researchers. (Stoltz and Wedow, 2005) present evidence for German banks
showing that the relationship between the buffer and the cycle variable is stronger
for savings banks than it is for co-operatives. The cross-country study of (Bikker and
Metzemakers, 2004) finds that the cyclical effects appear to be limited. This finding
is in line with our results since they focus their estimations on commercial banks
only. (Ayuso et al., 2004) consider only savings and commercial banks in their study
and find a robustly significant negative relationship. Their study does not however
analyse bank type effects separately.

The ROE variable coefficients are very similar to those reported in Table 5. The
coefficient is noticeably more significant amongst savings banks than it is for co-
operative or commercial banks. This finding tends to indicate that the cost of hold-
ing excess capital appears to be most significant for co-operative banks when com-
pared to savings and commercial banks.
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The RISK coefficient remains positive and significant for both commercial and
co-operative banks in all three sub-samples, while it is negative for savings banks.
The impact of bank size (the BIG and SMALL variables) is similar to that reported
in Tables 5 and 6, but only statistically significant for small savings banks.

For all three sub-samples, the BUF, , variable is positive and highly significant

for commercial banks, while it is much smaller (and significant) for savings banks
and insignificant for co-operative banks. This suggests that adjustment costs are
more important for commercial banks.

Table 7 also reports a comparison by bank size. Here small banks are as defined
in Table 3, with total assets less than €37bn in 2004. The dummy variables BIG and
SMALL are dropped from these estimates. We find a positive and significant rela-
tionship between the capital buffers of small banks and output gap variables, while
the relationship is negative and significant for large banks. The coefficients on the
ROE variable are little changed from those obtained for the initial total sample es-
timations, negative and significant for both small and large banks. The RISK coeffi-
cients remain positive and significant for both small and large banks. The estimated
cost of adjusting capital (the coefficient on BUF, ,) is significant for both large and

small banks. The coefficient is somewhat lower for small banks suggesting that ad-
justment costs play a larger role in the case of large banks.

To summarise, our estimations by both size and type of bank provide evidence
that the capital buffers of both small and co-operative banks have a positive relation-
ship with the output gap variables. On the other hand we find negative co-movement
with the cycle for commercial banks, savings banks, and large banks. These differ-
ential results might be due to different access to capital markets or due to the fact
both smaller banks as well as cooperative banks are more reliant on retained earn-
ings than other banks in the sample hence building up capital during the economic
upturn.

Robustness tests.*®

We investigated a large variety of alternative specifications as a check on the ro-
bustness of our main findings, including subsets of the explanatory variables re-
ported in Tables 5 and 6. In all cases the relationship between the capital buffer and
the output gap is very similar to that which we report here.

A major concern is endogeneity, leading us to investigate whether the relation-
ships that we report between capital buffers and the business cycle is robust to alter-
native dynamic specifications. We estimate a static version of the model where we
omit the lagged dependent variable BUF, ;. We also experimented with varying lag
lengths for the explanatory variables, and by dropping the ROE variable from the
estimations (since this is itself a cyclically varying variable). Finally we estimated a

13 The analysis underlying these robustness tests is reported in Appendices 2 and 3 of the SSRN
working paper version of this paper, Jokipii and Milne (2006).
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‘fixed effects' version of the model, in which all the bank specific variables were
omitted (RISK, ROE, BIG, SMALL) but in which we introduce a dummy (fixed ef-
fect) for each bank in the sample. In all these cases the coefficients on the business
cycle variables remain fairly close to our reported results, indicating that these esti-
mates are reasonably robust to dynamic re-specification.

There are potentially individual national effects that could arise from various
country-specific characteristics relating to the legal, regulatory, structural, or tax and
accounting framework. A simple way to test, and control for these conditions, is to
create a country-specific dummy variable (D,)for each country. As it turns out,

there are no significant fixed country dummy variables in our regressions, indicating
that all the national effects are already captured by our chosen specifications.

We also re-estimated our model 2, including in the explanatory variables both
the broad cycle and the difference between the broad EU-25 cycle and the domestic
cycle. In the case of the DK-SE-UK and the RAM10 country grouping, we find that
both the domestic cycle and the additional impact of the broad cycle are significant
at the five or ten percent level. In the other sub-samples and the EU25 there is no
significant additional effect. Very similar results emerged when re-estimating model
1. This indicates that, while there is collinearity between the broad and domestic cy-
cle, the domestic cycle is the slightly better measure. It does better than the broad
cycle for DK-SE-UK and the RAM10, while the choice of cycle measure is immate-
rial for the other groupings.

Finally we have been concerned with a further econometric problem affecting
all studies, such as our own, that combine macro-level and micro-data, whether in
panel or cross-section. This problem, originally highlighted by Moulton (1990), is
the possibility of a substantial downward bias on standard errors for macro-
economic variables, when there is clustering of unobserved random variables. This
possibility cannot be ignored in any study such as our own, using micro-level data to
investigate macro-economic relationships, since any omitted macro-economic vari-
ables will lead to such clustering. The example presented by Moulton (1990) the
corrected standard errors are three times as large as those obtained without correct.
Our analysis of this problem suggests that standard errors on our cycle variables
should be increased by around 20 per cent to allow for clustering. This reduces but
does not overturn the significance of our results.

4. Conclusions

This paper examines the relationship between European bank capital buffers and the
business cycle. Much of the empirical literature in this field has focussed on examin-
ing the determinants of bank capitalization within a single country. Our research is
cross-country, comparing behaviour in different sub-sample groups of countries and
for different groups of banks.

12



We build an unbalanced panel of 486 banks, using annual balance sheet data be-
tween 1997 and 2004. Controlling for various determinants of capital buffers, we
analyse the remaining impact of the business cycle. We find a significant negative
relationship between the capital buffers of banks and the rate of GDP growth, for
EU25, EU15, EA and DK-SE-UK sub-samples. For the RAM10 banks i.e. those in
the 10 accession countries that joined the EU in 2004, our results indicate that capi-
tal buffers co-move positively with the output gap.

We distinguish further between both type and size of bank. Our findings indicate
that capital buffers of large banks, and of commercial and savings banks, appear to
behave in a similar fashion to the sample as a whole, co-moving negatively with the
output gap i.e. declining in recession. On the other hand the capital buffers of small
banks and of co-operative banks co-move positively with the cycle, rising in reces-
sion.

Our results complement and extend the findings of previous researchers. Nega-
tive co-movement of capital buffers with the cycle has been reported before for
banks in individual countries (Ayuso et al., 2004, Lindgvist, 2004, and Stoltz and
Wedow, 2005). The only previous cross-country study, that of (Bikker and Metze-
makers, 2004) finds rather smaller degree of negative co-movement than us, using a
longer time period of aggregated OECD bank data. However their data covers only
commercial banks. Our investigation of different bank types reveals a more pro-
nounced negative co-movement for savings banks than commercial banks, which
may help to explain the difference in our finding.

Our results are essentially descriptive. This raises the question as to why small
banks and co-operative banks as well as those in accession countries exhibit positive
co-movement while the other banks that dominate our sample exhibit negative co-
movement. In the case of the accession countries, this may be due to ongoing struc-
tural changes. As indicated in Figure 2, RAM10 capital buffers have been converg-
ing on those in the rest of the EU, and it is possible that negative co-movement may
be observed once this convergence is complete.

For co-operative banks and smaller commercial banks the most likely reason is
capital market frictions. Small banks find it relatively costly to raise new equity
capital while co-operative banks are unable to make such issues at all. These banks
are thus reliant on retained earnings as a protection against insolvency and this can
explain a preference for building up capital during economic upturns. With the ex-
ception of the very largest co-operative banks, such banks also find it costly to bor-
row on wholesale debt markets and are thus relatively dependent on retail deposits
as a source of funding. This makes it difficult for smaller and co-operative banks to
respond as much to cyclical increases in loan demand as other banks. Because their
loan assets rise more slowly, this mechanism will also increase their capital buffers
during cyclical upturns, relative to those of other banks. Further research may eluci-
date these relationships.

Negative co-movement suggests additional reasons for concern about the poten-
tial 'pro-cyclical’ impact of the introduction of the new Basel 11 accord on bank capi-
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tal adequacy. Larger banks, notably the commercial and savings banks, have in our
sample period reduced capital buffers in the economic downturn. Under the new ac-
cord Pillar 1 capital requirements will be increased in the economic downturn as
bank exposures are downgraded, whether by external rating agencies or in internal
rating systems. This suggests that capital management will especially challenging
under the new accord because it will lead to higher capital requirements precisely at
the time (the trough of the business cycle) when most of the banks are seeking to
reduce their capital levels.
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Table 1: Total Capital Buffers by Country (weighted by total assets)

1997 1998 1999 2000 2001 2002 2003 2004 avg
AT 072 209 209 19 289 263 3.08 3.10 2.32
BE 343 345 437 575 531 506 466 445 4.56
Fl 403 249 401 138 168 253 1097 11.20 4.79
FR 224 231 213 180 178 167 184 149 191
DE 196 189 246 300 279 285 441 437 2.97
GR 173 167 621 451 283 224 342 457 3.40
IE 302 354 323 305 305 495 682 554 4.15
IT 149 181 146 161 134 232 242 287 1.92
LU 487 4.07 426 407 394 375 488 247 4.04
NL 296 284 271 269 280 323 35 3.0 3.04
PT 266 186 235 098 123 162 204 221 1.87
ES 193 275 239 250 320 282 263 251 2.59
DK 229 222 262 175 224 243 279 223 2.32
SE 255 273 323 246 270 229 253 268 2.65
UK 170 147 189 237 150 09 092 0.85 1.46
CYy 213 134 394 463 324 152 148 283 2.64
Ccz 209 379 481 613 4.03 394 443 274 4.00
EE 323 857 1055 753 684 655 518 401 6.56
HU 451 473 732 688 327 468 227 196 4.45
LAT 810 160 478 3.00 274 242 233 414 3.64
LIT 223 1540 312 379 449 481 197 228 4.76
MAL 6.57 846 806 827 665 719 771 3.01 6.99
PL 232 218 484 536 633 567 576 767 5.02
SLK 536 1014 12.05 9.18
SLV 806 610 549 671 6.03 809 629 6.04 6.60
EU25 320 372 410 384 345 366 418 4.03 3.77
EU15 251 248 303 266 262 276 380 3.60 2.93
EA 259 256 314 277 274 297 423 4.02 3.13
DK-SE-UK 218 214 258 219 215 190 208 1.92 2.14
RAM10 436 580 588 581 485 502 475 467 5.14

Note: AT= Austria, BE= Belgium, DE= Germany, ES= Spain, FI= Finland, FR= France, GR= Greece, IE= Ireland,

IT= Italy, LU= Luxembourg, NL= Netherlands, PT= Portugal, DK= Denmark, SE= Sweden, UK= United
Kingdom,CY= Cyprus, CZ= Czech Republic, EE= Estonia, HU= Hungary,LAT=Latvia, LIT=Lithuania,

MAL= Malta, PL= Poland, SK= Slovakia, SL=Slovenia.
* denotes figures equal to the un-weighted average of composite countries.
Capital buffer is defined as the institutions total risk weighted capital (Tier 1 + Tier 2) capital less the required

minimum ( 8% or the higher value in Table 2). Within each country average bank capital buffers weighted by bank

market share.
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Table 2: National Total (Tier 1 + Tier 2) Capital Requirements

minimum year of
required ratio implementation

UK 9% 1979
CYy 8 % 1997
10 % 2001

EE 10 % 1997
LAT 10 % 1997
8 % 2004

LIT 10 % 1997
8 % 2005

SL 8 % 2002

Note:The FSA sets additional unpublished ‘trigger' and 'higher target' ratio for UK banks resulting in higher levels of capital required
by the regulators.To allow for this apply a 9% requirement to UK banks active in the sample and calculate the buffer as capital above

this Idvel. RAM countries have followed UK practice, setting higher capital requirements than 8%.. Further discussion of individual

country capital requirements is reported in Appendix 1 of Jokipii and Milne (2006)

Table 3: Distribution of the Sample

commercial  co-operative  savings big banks small banks total
banks banks banks (total assets> €37 (total assets< €37
billion in 2004) billion in 2004)
EU25 311 77 80 85 383 468
EU15 271 77 79 79 348 427
EA 214 76 74 59 305 364
DK-SE-UK 57 1 5 20 43 63
RAM10 40 0 1 6 35 41
Table 4: Description of Variables Adopted
Variable Description

BUF total capital-national regulatory minimum (%)

ROE return on equity (%)

RISK ratio of non-performing loans to total loans (%)

BIG dummy variable : value 1 for banks in highest size decile

of country sub-sample at time t
SMALL dummy variable : value 1 for banks in lowest thirty per-
centile of sub-sample at time t

PROFIT post-tax profit over total assets

ALOAN annual loan growth (%)

NET LOANS loans over total assets

CYCLE domestic and sub-sample GDP growth

18




Figure 1: Capital Buffers by Bank Type and Size

EU25 EA
5 -5 54
44 4

1997 1998 1999 2000 2001 2002 2003 2004 1997 19%

m real GDP_growth —s—gvings e commercial I real GDP growth
— — cooperative big small — — cooperative
DK-SE-UK RAM10
12 4 r5 74

1997 1998 1999 2000 2001 2002 2003 2004 04
— rcal GDP growth —s—savings  eeeeee commercial 1997 1998
= = cooperative big small [ real GDP growth

1999

1999

—s—savings
big

2000 2001 2002

2000 2001 2002

- --commercial hig

19

2003 2004
---commercial
small

2003 2004

small




‘Ajeresedas parewnss aJte 8942 dnoaB-gns ayl pue peouq ayl Buipnjoul S|pPOIN "YIMoih 4ao [ead 01 spuodsaliod ajgelien ajoh)
*AjaAnoadsal aouraIIUBIS JO S|9A3] JUBdJad BUO pue BAL ‘US) BY) Je SOURILIUBIS 10U xxx ‘sx ‘x

5159} [eNPISaJ J9p.0 PUOIs puk Jsaty Juasaidas (2)® pue (1) B -sasayyuased ui psyuasasd sanfea-1
'€ 9|ge. Ul paulyap Se ssjgqerteA JsyiQ '4n4g SI 9|gelteA Juspuadaq 810N

5066°0- (O TZT-| O6LT- (DT | (o) G60- WrogoT-| GeoesT @0 yoT- | hv0) 69T- (@10 9G°T- (2)e
000 97T~ (000)92T- | (000)89'T- (000 p¥°T- 000 z9z- (00 gp'z- | (009, z- (000 z0'z- | (000 82z- (000 9T'2- (Me
(260 op'Tz  (s80) 219Gz | (G50) /862 (6600852 | (650) 69Tz (9100 g82GZ | 8L0) 6.2 (690 2602 | (290) 8502 (20 ¥E€'TC uebies
xxx(L6°E) £x(207) «xx(EE'9) £xx(GGY) £xx(20°G) xxx(99°€) xxx(597) xxx(66'7) «x(22°€) wxx(LL°E)
520 010 ov'0- 9’0 ST°0- eT'0- z10- z10- 60°0- 010 310AD
«(9r'T) *x(V6'T) (99°0) (80°0) «(99T) «(06'T) (eg0) To0) %x(66'T) «(26'T)
1802 vS'ee 9L'et zzet v0'€T T0'6T €T ee'ee €8T 1012 TIVIAS
(#0°0) (90°0) (12°0) (80°0) «(S8'T) xx(102) «(18T) (80°0) «(59°T) «x(ET'2)
ve¢e- 9. TT- V96T~ 19°€¢- €e8T- ¢E'6T- ¥,.°9T- STAVA €€V 18VT- 91d
*«x(GL'T) «(S¥'T) *«xx(99'7) «xx(20'7) *x(27'2) *xx(ZT°€) *x(8T°2) »xx(9T°€) »xx(35°€) xxx(EEY)
8.'9¢ 99'ce 5/'89- 69'TE- 29'L¢€ T2y zLey 997y §L'29 S5'v9 ASIY
»xx(TO) «(L2T) (86°0) xx(99°T) «(€2°7) *x(GL°T) xxx(EV'E) »xx(TV'G) «(99T) «(S8'T)
€0°0- €0°0- 0T'0- 60°0- S0°0- €0°0- S0°0- ¥0°0- ¥0°0- €0°0- 304
»xx(88'9) xxx(99°6) »xx(CT°€) »xx(20°€) xxx(29°€) xxx(2TE) <xx(20°€) <xx(16'7) xxx(29'7) xxx(22'7) -1
120 220 S€°0- 0v'0- 8T°0 Z1°0 6T°0 020 S7°0 9€°0 1nd
91942 319kd ETIN] ETRIG] BTN
31940 gTN3 211S8WO0p 91940 6TN3 a1sawop 319K GTN3 ansawop 319A0 6TN3 J11S8W0p 31942 6zN3 a11s8Wop :9|qeLIeA 994D
T UoneII3ds [3poIN T Uofeal4199ds [pOIN T Uoeal193ds [3poN T UoIeIKI3dS [3poIN T UoIeII3dS [3poIN
NVH AN-3S-MUA V3 STN43 STARE|

sarewns3 NIND dais-omL G a|qe L




‘Aleresedas parewnss aJte a|9A2 dnouB-gns ay) pue peouq ayl Buipnjoul S|apoIN "Ymoib 4ao [ead 01 spuodsaliod ajgelien a|9AD
*AjaAnoadsal 9oueIIUBIS JO S|aA3] 1U2Iad BUO pue BAI) ‘US) BY) Te SOURIIIUBIS 10UBP xxx ‘xx ‘x
5159 [enpIsaJ J1apJo puoas pue isiiy ate (2)® pue (1) B -sasayyuased ui pajuasaid sanea-1
'€ 9|ge. Ul paulyap Se ssjgqerteA JsyiQ '4n4g SI 9|gelteA Juspuadaq 810N

®09,0 (590260 €0 veT @0 veT (920 2T'T- (9v0) 80'T- | (590 62'T- (Sv0) g’ T- | (9€0) #8'0-  (9v0) TT'T- ANv.m
000 29T (000 65T 00 20T (000 96°0 (000) TT'2- (000 0'2- | (000) 9€z- (000) gy'z- | (000) G9'z-  (00°0) yE°¢2- va
(9100 69°cz  (9v0) J62z | (6200 96°22 (€90) 6892 | (es09yzez (610922 | (e60) 8262 (660)69°22 | (9206922 (88°0) 89'1¢ uebles
(s5°0) (TT°0) xxx(18'7) 2xx(66'7) (66°0) (20 (€90 (zom) (92°0) (86°0)
20°0- 10°0- 000 100 10°0- 00°0- 10°0- 110~ 900~ 90°0- SNYOT1 13N
»xx(32°€) *xx(TTE) *«xx(CTY) *«xx(ETE) xx(L6'T) xx(90°2) *x(25°2) xxx(G0°E) xxx(LL'€) »xx(90°€)
80°0- 90°0- 10°0- 200- 200- 20°0- 00°0- 100 10°0- 10°0- NYOT1V
xxx(TT'E) *x(55°2) xxx(8L'G) xxx(S5'Y) xxx(862) xxx(TT'E) xxx(€E'E) xxx(T0%) xxx(T0'E) xxx(86°€)
910 6T°0 80 90°0- 010 v00- T7°0- 80°0- 200~ 90°0- F1OAD
2xx(90'7) 2xx(99'7) xxx(TGP) xxx(20'7) xxx(GLE) xxx(TTE) xxx(2V€) xxx(66'€) »xx(20°€) xxx(9G°€)
1506 128 958, €99 SLY9T S5ZST 1Z°GET 12°99T ZTSLT 07081 11404d
xx(66'T) £x(102) (zz0) (9T°0) «(26'T) «(8T) (L20) (66°0) «(28T) «(L7'T)
99'GT rANAS 99°'€T 1102 18'ST 98'8T 99°€T LLTT ve'ee 99'6T TIVINS
(99°0) (sT0) (te'0) (tT0) xx(69'T) «(G7'T) %(99°T) (e1°0) *x(96'T) «(77'T)
/86T- vv'ee- 1181 g9'ce- el G9°¢CT- 11°T¢- 66'TT- 9/'8T- Yvve- old
*«xx(997) xxx(G0'E) *«xx(ST€) *xx(66'7) *xx(96°€) xxx(Z2'Y) xxx(L8'7) »xx(20°G) *xx(LTE) *xx(VSE)
v8'LL €08 v.'82- 90°0¢- 1962 A 16'99 98'Ge eeeL s ASIY
(99°0) (s7°0) xxx(C€) (€20) (ot'1) (S0'1) xx(GE'2) «(L6'T) «(TET) «x(18'T)
€0°0- €00- 80°0- 60°0- S0°0- ¥0°0- ¥0'0- S0°0- €0°0- €0°0- 304
xxx(€9'Y) »xx(20°€) »xx(L6€) »xx(T0'7) %xx(9L€) xxx(29'7) xxx(V2€) »xx(1G€) »xx(28G) »xx(99°€) 7-1
8T0 10 6€0- 6€0- 120 610 G20 €e0 20 820 aNnd
91942 319kd ETIN] ETRIG] BTN
31940 gTN3 ol1sawop 91940 6TN3 a11s8Wop 319K GTN3 a11s8Wop 319A0 6TN3 J11s8Wop 31942 6zN3 211S8Wop :9|qeLIeA 994D
 uoneay1aads [apoy Z uofeaiy10ads [apoN Z uonealy1oads [apo 2 Uoneay1aads [apoiN 2 Uoneay1aads [apoiN
NVH AN-3S-MUA V3 STN43 STARE|

sajewnsg ININD dais-omy @9 ajqeL




(44

‘Kloresedas parewnss ae 9942 dnoaB-gns ayl pue peoaq ayl Buipnjoul S|3poIA “Yymoah 4go [ead 01 spuodsallod ajgelien a9k

‘KjaA130adsaa aauedliubis Jo sjans] Juadtad auo pue aAlL ‘Ud) BY] 18 30URIIUBIS BJ0USP sxx ‘xx ‘x
5159} [eNPISaJ Jap.0 puodas pue Jsaiy Juasaidas (2)® pue (1) B -sasayjuased ui payuasasd sanfea-1

'€ 9|qeL U1 paulap se sajqerieA 1810 "4Ng st ajqeriea Juspuadaq 810N

(9200 €9'T-  (98°0) GG'T- (ro) gyt (080 92T-| 80 GHT- (€80 2GT- | (9000 €G5T- (9600 99°'T- | (06°0) £ T-  (v2°0) TZ'T- ANv.m
000) y7'T-  (000) 82°T- | (000) €T'S-  (00°0) i g- (000)ge'T (000 88'T- | (000 G9'T-  (000) G2 T- | (000) TT'Z-  (00°0) 99'T- A._um
80) Gl zz (180 29z | 8L0) 62z (600G TE | (L90)6L'€E  (620) 2622 | (980) J9'Gz (e60)68°L2 | (€90) 99'¥E  (8L°0) vi'2¥ uebies
«(98°7T) 1xx(L6'T) +xx(00°€) «(T0°€) (zz’0) «(88°T) +xx(00'7) *xx(€5'8) (zr0) (SoT)
10°0- Zro- 100 100 10°0- 60°0- €0°0- GZ0- 000 0T’0 SNYOT1 13N
(ze0) (zT0) xxx(V¥L) »xx(€€°9) (99°0) (52°0) »xx(967) »xx(99°€) »xx(38°€) *xx(297)
000~ 000 200~ 10°0- 100 100 €00 000 200" €0°0- NVO1V
xxx(162) xxx(662) «(€9°T) xx(€52) xxx(T9'Y) xxx(00€) (¥8°0) «x(8T°2) «x(L12) «(S52'T)
020 900 G50~ Zro- LE0- 010" 220 ST0 Gy0- 9T'0- ERIOJNG)
£xx(10'7) £xx(66'2) xxx(66'7) xxx(88°€) xxx(86'7) xxx(90'7) #x(S8'T) xxx(00°€) 2xx(TTY) xxx(00'7)
99'88 2C0ET G097 9" 102 99°0%T 20T 99°0¢T C¢C0ET 99°/€T 68°97T 11404dd
«(EV'T) «(28T) (92°0) (¥€0) (s7°0) (95°0)
G181 VLT €212 99'ST 9,'8T 4N TIVINS
(TtT0) (59°0) (89°0) (99°0) (96°0) (¥1°0)
ve'Te- 66'8T- 99'02- er'Te- £€'9T- 1S9T- olgd
xx(6027) #x(€2°7) »xx(25°7) £x(52°7) xxx(99°€) xxx(TT'7) xxx(LT°€) xxx(29°€) £x(21°2) £x(T7°2)
8/'GS 99'6¢ 89'69 G¢ov ¥Ss¢ce- ce1e 124V S50V ov'ce G8'9¢ ASIH
«(16T) »x(98°T) »xx(CT'€) »xx(66€) »xx(99°7) »xx(TOY) «(2eT) (02°0) «(€€T) «(28T)
€0°0- v0'0- L0- 010" 900~ v0'0- 200~ 10°0- 00 €0°0- 304
***A._”N.mv ***Amm.mv *&.*A@@.Wv *&.*AOO.QV *&.*Q\O.MV *nwv._”v ANNOV AOQOV ***n._”._”.vv ***AOO.QV ._”\u
ST°0 520 0€°0 770 9T°0- LT0- 61°0 ST°0- 12°0 €€°0 dNnd
ETRG] ETRIY] ETRIY] 91942 91942

319A0 GTN3 J11s8W0p

319A0 6TN3 J13s9Wop

91942 gTN3 a11s8Wop

31942 gTN3 J13s9Wop

91942 gTN3 J11s8WO0p

:9]qeLIeA 9J9AD

syueq |lews

syueq big

syueq sbuines

syjueq aAnetado-0D

syueq [eroJawwo)

ueg Jo 8z1S pue adA 1 Aq serewns3 NINS da1S-om I GTNT 3/ 8lgel




SIFR Research Report Series

All reports can be downloaded from our website www.sifr.org, under the heading Re-
search. Reports no. 1-15 are also available in print. In order to obtain copies of printed
reports, please send your request to info@sifr.org with detailed ordering information.

10.

11.

12.

13.

14.

Foreigners’ Trading and Price Effects Across Firms
Magnus Dahlquist and Goran Robertsson, December 2001

Hedging Housing Risk
Peter Englund, Min Hwang, and John M. Quigley, December 2001

Winner’s Curse in Discriminatory Price Auctions: Evidence from the
Norwegian Treasury Bill Auctions
Geir Heidal Bjennes, December 2001

U.S. Exchange Rates and Currency Flows
Dagfinn Rime, December 2001

Reputation and Interdealer Trading. A Microstructure Analysis of the
Treasury Bond Market
Massimo Massa and Andrei Simonov, December 2001

Term Structures in the Office Rental Market in Stockholm
Ake Gunnelin and Bo Séderberg, April 2002

What Factors Determine International Real Estate Security Returns?
Foort Hamelink and Martin Hoesli, September 2002

Expropriation Risk and Return in Global Equity Markets
Ravi Bansal and Magnus Dahlquist, November 2002

The Euro Is Good After All: Corporate Evidence
Arturo Bris, Yrjo Koskinen, and Mattias Nilsson, November 2002

Which Investors Fear Expropriation? Evidence from Investors” Stock Picking
Mariassunta Giannetti and Andrei Simonov, November 2002

Corporate Governance and the Home Bias
Magnus Dahlquist, Lee Pinkowitz, René M. Stulz, and Rohan Williamson,
November 2002

Implicit Forward Rents as Predictors of Future Rents
Peter Englund, Ake Gunnelin, Martin Hoesli, and Bo Soderberg,
November 2002

Accounting Anomalies and Information Uncertainty
Jennifer Francis, Ryan LaFond, Per Olsson, and Katherine Schipper, June 2003

Characteristics, Contracts and Actions: Evidence From Venture
Capitalist Analyses
Steven N. Kaplan and Per Stromberg, June 2003



15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

25.

26.

27.

28.

29.

30.

31.

Valuing Corporate Liabilities
Jan Ericsson and Joel Reneby, June 2003

Rental Expectations and the Term Structure of Lease Rates
Eric Clapham and Ake Gunnelin, October 2003

Dealer Behavior and Trading Systems in Foreign Exchange Markets
Geir Hoidal Bjennes and Dagfinn Rime, December 2003

C-CAPM and the Cross-Section of Sharpe Ratios
Paul Soderlind, December 2003

Is there Evidence of Pessimism and Doubt in Subjective Distributions?
A Comment on Abel
Paolo Giordani and Paul Soderlind, December 2003

One for the Gain, Three for the Loss
Anders E. S. Anderson, May 2004

Hedging, Familiarity and Portfolio Choice
Massimo Massa and Andrei Simonov, May 2004

The Market Pricing of Accruals Quality
Jennifer Francis, Ryan LaFond, Per Olsson, and Katherine Schipper, May 2004

Privatization and Stock Market Liquidity
Bernardo Bortolotti, Frank de Jong, Giovanna Nicodano, and Ibolya Schindele,
June 2004

Pseudo Market Timing: Fact or Fiction?
Magnus Dahlquist and Frank de Jong, June 2004

All Guts, No Glory: Trading and Diversification among Online Investors
Anders E. S. Anderson, June 2004

The Evolution of Security Designs
Thomas H. Noe, Michael J. Rebello, and Jun Wang, September 2004

The Credit Cycle and the Business Cycle: New Findings Using the Loan Officer
Opinion Survey
Cara Lown and Donald P. Morgan, September 2004

How Do Legal Differences and Learning Affect Financial Contracts?
Steven N. Kaplan, Frederic Martel, and Per Stromberg, September 2004

Advice and Monitoring: Venture Financing with Multiple Tasks
Ibolya Schindele, September 2004

Bank Integration and State Business Cycles
Donald Morgan, Bertrand Rime, and Philip E. Strahan, September 2004

Dynamic Trading Strategies and Portfolio Choice
Ravi Bansal, Magnus Dahlquist, and Campbell R. Harvey, October 2004



32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44.

45.

46.

47.

48.

The Determinants of Credit Default Swap Premia
Jan Ericsson, Kris Jacobs, and Rodolfo Oviedo-Helfenberger, February 2005

On the Strategic Use of Debt and Capacity in Imperfectly Competitive
Product Markets
J. Chris Leach, Nathalie Moyen, and Jing Yang, February 2005

Call Options and Accruals Quality
Jennifer Francis, Per Olsson, and Katherine Schipper, February 2005

Which Past Returns Affect Trading Volume?
Markus Glaser and Martin Weber, October 2005

What are Firms? Evolution from Birth to Public Companies
Steven N. Kaplan, Berk A. Sensoy, and Per Stromberg, October 2005

Security Design with Investor Private Information
Ulf Axelson, October 2005

"Large’ vs. ‘Small’ Players: A Closer Look at the Dynamics of Speculative Attacks
Geir H. Bjonnes, Steinar Holden, Dagfinn Rime, and Haakon O.Aa. Solheim,
December 2005

C-CAPM without Ex Post Data
Paul Soderlind, December 2005

Overconfidence and Trading Volume
Markus Glaser and Martin Weber, December 2005

Golden Handshakes: Separation Pay for Retired and Dismissed CEOs
David Yermack, February 2006

Arbitrage in the Foreign Exchange Market: Turning on the Microscope
Q. Farooq Akram, Dagfinn Rime, and Lucio Sarno, February 2006

Pay Me Later: Inside Debt and Its Role in Managerial Compensation
Rangarajan K. Sundaram and David L. Yermack, February 2006

Life-Cycle Housing and Portfolio Choice with Bond Markets
Otto van Hemert, September 2006

Market Conditions and Venture Capitalist Experience in Start-Up Financing
Yrjo Koskinen, Michael Rebello, and Jun Wang, September 2006

City Size and Financial Development
Bo Becker, September 2006

Do Entrenched Managers Pay Their Workers More?
Henrik Cronqvist, Fredrik Heyman, Mattias Nilsson, Helena Svaleryd,
and Jonas Vlachos, September 2006

Does Corporate Culture Matter for Firm Policies?
Henrik Cronqvist, Angie Low, and Mattias Nilsson, February 2007



49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

Why are Buyouts Levered? The Financial Structure of Private Equity Funds
Ulf Axelson, Per Stromberg, and Michael S. Weisbach, February 2007

Favoritism or Markets in Capital Allocation?
Mariassunta Giannetti and Xiaoyun Yu, March 2007

Direct Evidence of Dividend Tax Clienteles
Magnus Dahlquist, Goran Robertsson, and Kristian Rydqvist, March 2007

High-Speed Natural Selection in Financial Markets with Large State Spaces
Yuriy Fedyk and Johan Walden, April 2007

Learning by Investing: Evidence from Venture Capital
Morten Sorensen, May 2007

Liquidity and Manipulation of Executive Compensation Schemes
Ulf Axelson and Sandeep Baliga, July 2007

A Challenger to the Limit Order Book: The NYSE Specialist
Sabrina Buti, July 2007

The Cyclical Behaviour of European Bank Capital Buffers
Terhi Jokipii and Alistair Milne, July 2007

One Share - One Vote: The Theory
Mike Burkart and Samuel Lee, July 2007

The Long-Run Risk Model: Dynamics and Cyclicality of Interest Rates
Henrik Hasseltoft, July 2007

Information Misweighting and Stock Recommendations
Jose Vicente Martinez, July 2007






\'f Swedish Institute
for Financial Research






