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Abstract

This paper investigates the effects of home cousdnking regulations on the performance of fordignks

in Luxembourg’s financial center. We control fdnet main regulatory indicators, such as capital
requirements, private monitoring, official disciiry power and restrictions on bank activities,oacting

for the regulatory regime applied to foreign banki also control for the level of GDP in the honoeiatry
and its position in the business cycle. The tvemstbootstrap method proposed by Simar and Wilz0di7()

is applied to bank panel data covering 1999-200khe analysis carries policy implications for bank
regulators in both home and host countries andigesvinsight into the choice between establishibgaach

or a subsidiary, when developing cross-border gietsvthrough financial centers.



1. Introduction

The internationalization of financial services @dya central role in the recent crisis, raisinglehges for
regulators, firms and investors. Financial centease contributed in part to the increasing intégrat
between local and global capital markets and tlogvr of multinational banks. The attraction of ficél
centers is not just related to favourable fiscal asgulatory frameworks, political stability andeadate
telecommunication networks, but also to the concéfgoing where the business is”: internationahks
establish a presence in financial centers to iotevith other banks (Tschoegl, 2000).

Research on international banking has either fatuse the impact of foreign banks on the level of
banking competition in the host country (Berger02Z0or on the impact of banking regulation and
supervision framework on performance. However, literature has mostly neglected financial centers,
although these are a natural laboratory to analyags-border banking given that they are mainly muosed
of foreign banks.

Papers focussing on competition are mostly conftoetkveloping countries and their findings haverbe
controversial and inconclusive, in part becausg tisregard both home and host country charadtyist
(e.g., Sturm and Williams, 2004). More recentliyr8 and Williams (2008, 2009, 2010) have stresbed
importance of national factors in analyzing forelggmk efficiency in Australia. Lensink et al. (20G8so
examined the relationship between foreign bankiefiicy and the quality of home and host institugion

Other papers focussed on the impact of regulatiohamk performance across countries. However, these
usually use financial ratios as a rough indicafdpank performance instead of applying frontiehtg@ques.
See Pasiouras et al. (2009), Pasiouras (2008) atideB al. (2010) for international evidence.

Only a handful of papers analyse the performandereign banks in financial centers: Rime and $tiro
(2003) used data from Switzerland and Kwan (208&duwata from Hong Kong.

The main purpose of this paper is to analyze tifopraance of foreign banks in financial centersve@
the specific characteristics of financial centéngs analysis requires a modification of the staddasearch
procedure. First, since financial centers are mgacimposed of foreign banks, it becomes meanindtess
speak of the effects of foreign banks on domesiitkb. Second, since financial centers provide #opha
where international banks meet through their sudises or branches, the preferred organizationahfo
needs to be investigated. Third, the differendsvéen home and host country characteristics neede t
taken into account to measure performance properly.

The contribution of this paper is twofold. Firste analyze which organizational form (subsidiary vs
branch) perform better when international banksrateein financial centers. Second, we determineckwhi
home or host country characteristics drive thecigfficy of banks in a financial center, while coliing for
other bank-specific features.

We study Luxembourg in particular, which has a Idraglition as financial center since it started to
develop international syndicated loans, euro-bars euro-currency markets in the 1970s (OECD, 2008)
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Over time, Luxembourg diversified its financial igittes while maintaining a favorable fiscal andjuéatory
environment to attract foreign banks (IMF, 2009).

From a methodological point of view, we integrate trecently developed approaches: the algorithm
based on group-wise Data Envelopment Analysis (DE&jnar and Zelenyuk, 2007) and the algorithm
based on two-stage DEA (Simar and Wilson, 2007es€hallow for more accurate estimates and valid
statistical inference on aggregated DEA efficieacgres as well as on regression parameters.

In the first approach, we estimate the efficientgromups of banks, assuming all banks have access to the
same nation-specific technology (although the lefegfficiency in applying this technology couldrya
The second approach identifies the main determsnaiindividual bank efficiency scores. It con$two
stages: in the first stage the individual efficigiscores are estimated via DEA and in the secagkghey
are corrected for bias and are regressed on afsekptanatory variables including dummy variables
identifying bank groups. A truncated regressionhwat parametric bootstrap is performed for this sdco
stage.

Summing up, this paper extends the current intemmalt banking literature along two dimensions:i(i)
analyzes foreign-bank efficiency in a financial tegn(ii) it accounts for different home countrngutations
and supervision frameworks. The rest of the papestiuctured as follows. Section 2 provides a brief
background of Luxembourg banking sector. SectanB4cover the methodology and the data used,decti

5 discusses the empirical results and, Sectiomélgdes.

2. Luxembourg banking sector

The Luxembourg banking sector is characterizechbystrong presence of foreign banks. Initially asged
with international syndicated loans in the earlpQ$ the financial sector went on to introduce daonds
and euro-currency markets (OECD, 2008). More rigehuxembourg developed as a centre for private
banking and currently is the largest European edfair the domiciliation of investment funds (IMF)QGD).
Growth was encouraged by tax and regulatory adgastas well as Luxembourg'’s swift implementation of
EU directives (OECD, 2008, 2010).

Supervisory requirements in Luxembourg differ asrdwee types of banks: banks incorporated under
Luxembourg law (including foreign-bank subsidiajjebranches of banks incorporated in other EU
countries, and branches of banks incorporated umtcies outside the EU. A foreign bank’s mode diren
may reflect regulatory differences between homelast country. For example, a parent bank may oo
to establish a subsidiary that will be supervisedar Luxembourg law, or it may prefer to estabédbranch
to remain subject to its home supervisor. Othgreets also affect the choice between subsidiary and
branch : subsidiaries must be at least 50% forewgned and the liability of the parent bank is leditto the
amount of capital invested. On the other handndiras are not independently incorporated but dhg fu
owned by their foreign parent bank (Cerruti et 2D07). Although organizationally less demandiag,
branch only allows the parent bank to run a limged of operations in the foreign country (Pozz@@)9),

usually focussing on inter-bank activities. A ddizgy instead can operate more freely and provities
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parent bank complete access to the host countigrins of customers served and product/serviceseaffe
As an international financial center, Luxembourg helatively few domestic banks. There are onlg tw
wholly state-owned banks: Banque et Caisse d’Emarde I'Etat and Société Nationale de Crédit et
d'Investissement. In addition, there are alsodwmestic banks with a mix of public and private evanip
(Fortuna Banque and Banque Raiffei3exs well as one domestic bank that is privatelpedv(Compagnie
de Banque Privée). None of them holds a dominasitipn in any segment of the market (loans or
deposits). This low level of domestic competitiprobably acted as an additional incitement for ifpre
banks to establish a local presence.

Figure 1 presents the number of banks in Luxemhomduding the breakdown by subsidiaries and
branches, as well as the evolution of total assggsegated across banks. The total number of hzeddsed
in 1994 at 222, mainly due to rapid growth in theenter of branches in the preceding two years. rAlftat,
the number of both branches and subsidiaries @gttim reach a total of 148 in 2009. Despite, flisn the
number of banks, the aggregate balance sheet grell years except during the crises of 2002 ar@P20
This indicates that most exits were through mergbraving the size of the aggregate balance sheet

unaffected, but raising the size of the averag&.ban

Figure 1: Number of banks and total assets of¢latos
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Banks in Luxembourg specialise in different finahcactivities. Formally, most are universal banks,
running both traditional intermediation and finalainarket activities. However, results in Curi bt 2010,
suggest that over time subsidiaries have mostlgialiged away from interbank deposits, while braagch

have developed a bimodal distribution with some cemtrating on interbank deposits while others

! Banque Raiffeisen and its local caisses ruralesa@meidered a single credit institution (CSSF, 3007
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specialised away from them. With respect to thditiamal banking activities, branches reinforceeith
specialization, while subsidiaries became morerdified, particularly in interbank deposits. Hetgeoeity
across banks is high in terms of securities hetdh for branches and subsidies. Moreover, subsdiar
became more diversified, and this is true also weilpard to the off-balance activities. On the othand,
branches became dedicated business unit of mutimétanks, allowing the exploitation of internatbn
operations at the lowest investment requiremenéarCatterns of convergence appear in interbamdireg.

In customer loans and deposits, evidence of coeneryis more tentative. This could be due to thetfat
retail activities account still too little for thmajority of subsidiaries insomuch as they couleasily catched

up by branches. For interbank deposits, insteagtetlis evidence of divergence between branches and
subsidiaries. This could reflect different struewirof liabilities or differences in the level of pasit
guarantees. Convergence between branches andiatibsits found for securities held whereas a djgace

in the off-balance sheet activity. These differenseiggest that multinational banks use branches and
subsidies for different functions. Convergence appdor those activities requiring less investmand

depending more on technology. Divergence appeactovities that require more labor or skills.

3. Literature Overview
In the banking literature, there are three relewtirdams of research: the first examines factorsriakning
foreign bank efficiency; the second investigates tmpact of banking regulations in the context of

international comparisons; the third focuses oarfoial centers.

Sudies on the main determinants of foreign bank efficiency

European banking markets are increasingly intedgréteough foreign branches and subsidiaries, akasgel
through cross-border mergers or acquisitions. Hewdears that European banking integration isvisig
significantly has recently motivated researchersfdous on the main efficiency disadvantages which
multinational banks face when operating in a hasintry. A large academic literature finds that in
developed economies foreign banks tend to perfasorly relative to domestic banks, while the reveasse
usually true for developing economies (see Bergat.e2000 and Berger, 2007). For instance, Beegex.
(2000) concluded that in France, Germany and theddkhestic banks have higher cost and profit efficy

on average. However, Sturm and Williams (2004) ébthat in Australia foreign banks were more effitie
These papers do not distinguish foreign banks iy tfation of the origin, limiting their conclusien

The sources of these differences in efficiency Haeen identified by two different theories. Ricdsdieory

of comparative advantage suggests that foreignamist benefit from some core characteristics eir th
home economies which allows them to overcome tkecdinomies of operating in distant markets with
foreign economic, cultural, and regulatory envire@ms (Berger et al., 2004). Instead, the new tthdery
(Markusen, 1995), suggests that banks with a comtiparadvantage in management skills are likely to

export them to host economies that are relativelylar to their home economy. Thus, under compegat
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advantage, foreign direct investment mostly octigisveen dissimilar countries while under the neadér
theory it occurs between similar countries.

Sturm and Williams (2008) extended their previouskvby disentangling the unspecified nationality
factors into home nation, parent bank and hosonagiffects. Applying general-to-specific modelitey
control for additional variables, they found thae unspecified nation-specific factors represebtedummy
variables have no additional explanatory power xplaning bank efficiency. This evidence rejedte t
comparative advantage hypothesis supported by Betgd. (2000). Sturm and Williams (2009) tookteps
further. After estimating bank efficiency using garetric distance functions, they derived commotofado
capture features specific to foreign banks. In@tand Williams (2010) they combined general-to-dec
modeling and extreme bound analysis to evaluates¢hsitivity of performance measures in UK banking.
They found support for the comparative advantagesthesis of Berger et al. (2000) also controlfiogthe
relevance of the new trade theory in explainingigm bank efficiency.

At the international level, Lensink et al. (200&amine the relationship between the foreign bank
efficiency and the quality of institutions in therhe and host country. This paper finds that foreign
ownership negatively affects bank efficiency althlouhis effect is less pronounced when governamdhe
host country is fairly good. Further, foreign bankfficiency is reduced by higher quality instituris in the

home country as well as greater similarity betwleeme and host country.

Sudies on the impact of banking regulations on international bank efficiency

Banks are the most highly regulated industry ingbenomy (Walter, 1985). International comparisohs
bank efficiency have sought to account for theumfice of different regulatory regimes. Startinghwi
Dietsch and Lozano-Vivas (2000), it has been fouhdt neglecting country-specific regulatory
characteristics may bias inefficiency estimatemiarnational comparisons. Initial studies (ejetsch and
Lozano, 2000; Grigorian and Manole, 2002) used rppoxies due to data limitations, but more relgent
Pasiouras (2008) analysed a broad range of regylatal supervision measures over a wide set oftaesn
Using DEA to estimate bank efficiency in the fisthge and Tobit regression to analyse its sourcései
second stage, he found evidence that technicaleffty is positively influenced by stricter capitalequacy
standards, more powerful supervisory agencies are effective market discipline mechanisms. Paa®u
et al. (2009) extended the previous work by exptpthe impact of regulatory measures on both codt a
profit efficiency. This revealed that higher capitequirements improve cost efficiency but redpoefit
efficiency, while restrictions on bank activitiesave the opposite effect, reducing cost efficienoyg a
improving profit efficiency.

Recently, Bath et al. (2010) examined the impacbank operating efficiency of regulation, superisi
and monitoring. Applying DEA and then regressingfiitiency scores on regulatory and other control
variables, the authors found that tighter restitdi on bank activities are associated with loweankba
efficiency, while more stringent capital regulatisnassociated with marginally higher bank efficignin

addition, they found that stronger official supsiwn is positively associated with higher bankaéincy,
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although only in those countries with independenesvisory authorities. Lastly, market-based mainitp
of banks (greater financial transparency) is asgediwith higher bank efficiency. However, thesslss do

not consider either the organizational form of fgnebanks or home and host country effects.

Sudies on financial centers
International financial centers are increasinglscdssed by academics, regulators and law makes e
and Essayyad, 1989). The consensus is that thesersenust have some distinct features which bienefi
international banking in general and the host aguntparticular. For instance, financial centergprove the
international allocation of financial resource Imhancing the integration of local capital markeithwlobal
markets; they increase local as well as expatgaiployment; they promote the internationalizatiérihe
local economy; they encourage the growth of muitimal banks by providing a favorable fiscal and
regulatory climate. Thus, increasing financial bglization is likely to continue sustaining growit
financial centers. From the point of view of mudtiional banks, establishing a presence in finaruaaters
is “going where the business is” (Tschoegl, 2000neet other banks through subsidiaries and/orchiesnto
develop specific business lines (inter-bank adtisior trading in the wholesale financial markéf)oreover,
financial center is the place where multinationahks establish their subsidiaries and/or branclses a
oligopolistic reaction to the competitors. Lastlyiancial centers provide agglomeration economibih
benefit banks’ revenues, reduce their costs andugage innovation.

In the banking literature, two papers focus on beffikiency in financial centers: Kwan (2006) anuine
et al. (2003). The first investigates cost effimg of commercial banks in Hong Kong using stanaaudti-
product translog cost function and finds that bamkse closer to the frontier over time. On averdaeye
banks were less efficient, but the size effect appéo be related to differences in portfolios.mRiet al.
(2003) examine the performance of Swiss banks ubi@glistribution-free approach. They found releiv
large cost and profit inefficiencies, with econosngé scale for small and mid-size banks.

However, these authors simply apply standard b#finkescy tools to analyze financial centers withou
considering differences in organizational form, ulagpry scheme or business orientation (i.e. more

diversified versus more specialized foreign banks).

4. Theeconometric framework

In this section we briefly outline the methodologg use to assess foreign bank efficiency and entasigle
the effects of home/host regulations and otherastteristics. Because the true technology is unknaven
estimate it from the data using Data Envelopmeralysis (DEA) (Farrell 1957; Charnes et al., 1978Jo

? DEA implicitly assumes that banks have accessdm#tme technology, but the degree of this accesise devel of
efficiency in using this technology may differ assdanks.
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briefly outline the DEA estimator, lex, = (X;,...,x;' )00 be a vector oH inputs that each firrk (k = 1,

2,...,n) uses to produce a vector Mfoutputs, denoted, = (VYs,....Y¢ )'0 0" Then the DEA estimate of

the technology set (assuming constant returnsdte snd free disposability of inputs and outputs) be

written

qJDEA:{(X’y)DDT xOY | izkyszym,m:l...,M
k=1

Zn:zkxfsxh,h:L...,H, z, 20, k=],...,n} (1)
k=1

where {z, 20:k =1,..n} are the intensity variables over which the maxatian will be made. Under

certain regularity conditions on the data geneggpirocess (DGP), the expression in (1) providesnsistent
estimator of the unknown technologyNote that at this stage we impose constant rettarscale for the
DEA estimator to attain greater discriminatory powsile measuring all banks to the same (and ogfima
level of scale and then, at the second stage, t@mpt to disentangle the scale effect on efficiesmyres by
including a scale variable (and its square) inrtiggessioh

The DEA estimator has the advantage that it cailydgndle multiple inputs and outputs and makes no
parametric assumptions on the form of the prodoatitationship or the distribution of the ineffinigy term.
DEA can also accommodate cases when some inpuistputs are zero, which is important in banking,
where zero values may reflect strategic decisignisamk management. The main drawback of DEA isitha
attributes all deviations from the frontier to thnefficiency term, while some of them could be daeoise
(measurement error or imperfect control). Note, énay, that the inputs and outputs in our approaeh a
allowed to be random, and moreover, the efficielexel is also allowed to depend on various factors,
including a random error, and so, to some exteatdeal with the problem of randomness and noiskeat
second (regression) stage of our analysis. Anitapbissue here is to correct for the bias of Dd#ciency
estimates, which is why we use the recently dewdpootstrap techniques in Simar and Wilson (2007),
Kneip et al. (2008) and Simar and Zelenyuk (2007).

Once the technology is estimated, various measaede used to provide inefficiency scores for each
bank and we employ the radial distance to the i@onticcording to the Debreu (1951)-Farrell (1957)

criterion. In particular, we use the output-oriehteeasure of technical efficiency defined as

ax{é?‘ (x,8y) 0 @DEA}, (2

TE(X,Y) = grpmzn

’ See Korostelev et al. (1995) and Park et al. (2@a0)proof of consistency and rates of convergeniéhe DEA
estimator under constant returns to scale.

* As an alternative to DEA, efficiency can also beameed by stochastic frontier analysis (SFA) (Bayk et al. (2008),
Simar and Wilson (2010), Simar and Zelenyuk (2Cdr@) references cited therein).

8



which is a consistent estimator of the true efficie score from a poin{X, y) to the frontier of the true

technology set in (1).

Obtaining individual efficiency scores for each barsing (2) is only the first step. We then analise
aggregate efficiency scores of particular groupshim industry. Intuitively, the aggregation sturet we
employ is based on economic optimizatiomhich yields the weights reflecting the importaméeach bank
within and between groups when averaging efficiesoyres. In particular, we use the price-independe
weighting scheme derived by Féare and Zelenyuk (22087) and recently extended to a multi-group exnt
by Simar and Zelenyuk (2007). These weights ased@n the aggregates of realized shares of edpbtou
in the industry. We then use the Simar and Zelkr(2007) algorithm, based on the heterogeneous sub-
sampling bootstrap, to obtain bias-corrected esémaf aggregate efficiency scores for various gsan the
industry, as well as their confidence intervalsjolihallow us to test for significant differencesaggregate
efficiency between groups (see Simar and Zelen20R7) for the technical details).

The next step of our analysis explores the reiahgp between the (non-weighted) individual bank
efficiency scores and the so-called ‘environmertaiables’ that we expect to influence efficientyhen
DEA efficiency estimates appear as the dependemabla in such second-stage regressions, Simar and
Wilson (2007) proposed a rigorous procedure thdtes$es important statistical issues ignored hydsta
regression tools (OLS and Tobit) routinely usedhiis context. More specifically, we use algorithno2
Simar and Wilson (2007), which corrects for (i) thias of DEA estimates, (ii) serial dependence amon
DEA estimates (of unknown structure) and (iii) DEA-related artefact of placing probability massldor

some observatiorfs Formally, the true model we aim to estimate i&giby

TE, =Z,B8+u,, k=1..n, 3)

where TE, is the true (in)efficiency score of bark while Z, is the (row) vector of regressors
(characteristics of bank) that are believed to influence the (in)efficiensgore of bankk through the
(column) vector of parametey8, which we aim to estimate, whilg, is a random error.

Obviously, the true inefficiency scoréFE, , is unobserved and so we replace it with its DE#neate
from the first stage, corrected for the bias via ltlootstrap procedure that accounts for the praduatodel
in (1) and the hypothesized structure in (3). Inguatly, becausd E, 21, we also haveu, 21-Z, B, for

all k=1,...,n and, to account for this boundary issue, we usértincated regression approach, by assuming

u, ~N(0,07) such thatu, 21-Z B3, k=1,...,n, where g’ is estimated along with3. To improve

® For instance, minimization of costs or maximizataf revenues/profits.

® The model in Simar and Wilson (2007) requires seewilarity conditions, including the ‘separabilitgssumption
which could be relaxed in future work.



accuracy of inference, we use the parametric hagtgteflecting the structure in (3)) to obtain fidence

intervals around each elementfh. This procedure is described in more detail ina&8iemd Wilson (2007).
All the explanatory or environmental variables #, can be grouped into four categories: (i) the

macroeconomic variables, (ii) the regulatory vaeap which include measures of capital requirements
private monitoring, official disciplinary power,sgictions on banks activities, (iii) the variablbsit control
for bank-specificcharacteristics, (iv) the variables that contral thoe subgroups identified at the first step.
We also include a time dummy, to pick up the eHexftparticular years. We discuss these varidhlesore

detail in the next section.

5. Determinants of bank efficiency

This section briefly describes the variables cagrgid as possible determinants of foreign bankieffay in
financial centers. Following Sturm and Williams (8), we use two different sets of home-host country
characteristics (macroeconomic and regulatory kg, also controlling for bank-specific charaistirs

and individual year effects.

4.1  Country-specific characteristics: economic and regulatory indicators

Economic indicators (home country characteristics)

In international comparisons of bank efficiencypmemic conditions are important. We introduce two
macroeconomic variables to control for this faet, papita GDP and business cycle. We control foPGB
nations with higher GDP usually have a more effitiganking sector and therefore are more likelgxport
efficient practices (Yildirim and Philippatos, 2Q08turm and Williams, 2010). We use quarterly 1@8IP,
seasonally adjuste@GDP_CAP)

We also assume that parent banks could transnaittefbf the business cycle in their home economy to
their subsidiary and/or branches abroad. Manyiesuargue there is a close relationship betweehcayc
movements in output and productivity (e.g. Boissalg 2000; Basu and Fernald, 2001; Inklaar, 200/
use the Hodrick-Prescott output gap meas@dTPUT_GAP) as a proxy of business cycle. This is defined
as the percentage deviation of observed GDP frentrénd. |If this measure is positive, then aggeega
demand presumably exceeds aggregate supply, gegeirstationary pressure; if this measure is nagat
the reverse holds, possibly slowing growth in @ice

These two economic indicators, GDP and busineske @re calculated at the home level, i.e. for each
branch and subsidiary we control for the level ef papita GDP and the position in the businessecytl

their respective home economy.

Regulatory Indicators (home-host country characteristics)
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The regulatory, supervisory and monitoring requiate to which banks are subjected, could have an
important impact on bank performance. In the pdsta limitations have discouraged international
comparisons from addressing this issue. Howeverethworldwide surveys on bank regulation and
supervision have recently appeared (Barth, CapribLaevine, 2004, 2006, 2008) and are used in thidys
Following Pasiouras (2008), we include variablesctmtrol for the main regulatory measures, but we
distinguish whether it is the regulatory schemehie home country or the host country that is retevar
each foreign bank in the financial center. Theulsigpry scheme will be different for subsidiariesda
branches. Branches are subject to the supervistiteir home country (that of their parent bankhilev
subsidiaries are subject to the supervisor in tst bountry where they operate.

The variables we consider are related to the tpikars of Basel Il, namely capital requirements
(Pillar 1), official supervisory power (Pillar 2and market discipline (Pillar 3). The private ahd public
interest view (Bath et al., 2006) provide confligti predictions about the effects of regulation and

supervision, so empirical studies can help infooticy decisions.

Capital requirement

The variable CAPRQ is an index of capital requiretag with higher values indicating greater capital
stringency. Higher capital requirements will raib® cost of doing business at a given level of.ris
According to the public interest view, capital régments are believed to play a crucial role ahgnihe
incentives of bank owners with those of depositord other creditors, leading to more careful legdind
better bank performance (Keeley and Furlong, 188@th et al., 2006). However, this ignores possdasts

in the form of higher barriers to entry and greatemt extraction by governments (Barth et al., 3006
Pasiouras (2008) suggests that capital requirensantsiffect bank efficiency through at least tholeannels.

(i) by reducing aggregate lending; (ii) by subgiitg loans with alternative forms of assets, anml oy
influencing the decisions of banks with regardhe mix of deposits and equity, which bear differemsts.
These arguments, associated with the private sttereew, would suggest that more stringent capital

requirements are associated with lower bank effiye

Private monitoring

The variable PRMONT) measures the degree to which banks are forcdid¢tose information to the public
and whether there are incentives to increase griwainitoring. Higher values indicate more informeti
bank financial statements for auditors and theipubhis variable can be considered a general pfoxyhe
third pillar of Basel Il. It is related to therivate monitoring hypothesis which notes that powerful
supervision might coexist with corruption or ottemurces of efficiency loss. However market disopli
through private monitoring should always improvenlafficiency (Barth et al., 2007). Nevertheless,
Pasiouras (2008) notes that higher disclosure reqints can also have a negative impact on eftigias
they may involve direct and indirect costs, investirin investor relations, coordination among dapants,

and the release of sensitive information to conbesti
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Official disciplinary power

The variableSPOWER is a measure of supervisory agencies ability ke tspecific actions against bank
management and directors, shareholders, and baliomu Higher values d3POWER indicate broader and
greater authority for bank supervisors. This intticés considered as a proxy of the second pill@asel II.
According to theofficial supervision hypothesis market failure can be avoided by official supesvgsdirectly
overseeing, regulating, and disciplining bankssanfar as a powerful supervisor could improve coaf
governance within banks, reduce corruption, andegdly improve the functioning of financial

intermediaries high values of this index shouldabsociated with higher bank efficiency (Beck et2006).

Restrictions on banks activities

The variableRESTR captures restrictions on bank activitiétsreflects whether securities, insurance, real
estate activities, and ownership of non-financiah$é are unrestricted, permitted, restricted, ahpbited.
Higher values indicate greater restrictions.

Barth et al. (2004) discuss several reasons fsiricing bank activities as well as reasons for
allowing banks to participate in a broader rangeadivities. On the one hand, allowing a wide e
financial activities may lead to increased risk @syre, or to the establishment of complex and pilver
banks that will be difficult to monitor or discipi and may reduce competition and efficiency. i@ndther
hand, fewer regulatory restrictions may allow ecoies of scale and scope, increase the franchise \l
banks and offer opportunities for income diversifion. Barth et al. (2003) also point out that letiewer
restrictions could provide greater profit opportigs, banks may fail to meet the challenge of mamtpg

diverse set of financial activities beyond tracibbanking, and hence experience lower efficiency.

4.2  Bank-specific characteristics

Bank-specific characteristics: Sze and risk measures.

Following the banking literature, we use total &s$e measure the size of banks. As in Berger. ¢2al.0),
we use a continuous variable, In(total assets}, ithasually preferred to a size dummy variable. &l&o
include the squared term of In(total assets) tdrobfor potential nonlinearities in the relatiofstbetween
size and performance.

As a proxy of risk, we use bank equity defined tees atio of equity book value to total assets. Eingi
evidence suggests that regulators may allow relgtiefficient banks to operate with higher leveragk
other things being equal (Hughes and Moon, 199%hds and Mester, 1998). Others, such as Altunbals et

(2000, 2007) find that financial capital can sigrahtly influence bank cost and profit efficienceasures.

Group-specific characteristics: organizational form, diversification, parent bank nationality
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As mentioned in the introduction, in financial censtthe organizational form of foreign banks is dmtant
given the different regulatory scheme for brancies subsidiaries. While branches are an integralgbahe
parent bank (they draw on the parent’s capital Joasd operate in a host country under the authofitye
home country supervisor, subsidiaries lend on #wshof their own capitalization and are subje¢h®host
country supervisor. We define a dummy variable etjué if the bank is a branch, and 0 otherwise.

The degree of diversification could affect bankaiéincy for two reasons: (i) from the point of vie the
single bank, diversification could lead to scopereenies and cost advantages (ii) from the pointieif of
the financial center, diversification may attractwader set of clients. Following (Berger et al.1P0
Mercieca et al., 2007, Acharya et al., 2002), we tle Henfindahl-Hirschman index (HHI) to measure
diversification in terms of bank assets. Total ssee disaggregated into bank loans, customersjoan
securities held (including government securitied simares), total fixed assets and other assetsagr the

HHI is given by the following sum of squares:
2 2 2 2 9
HHI, = M + LOAN _C, + SEC, + FIX _ASS + Others
TA TA TA TA A

where for each bank i, LOAN_B is loans to otherksam. OAN_C is loans to firms and private househplds
SEC is securities held, FIX_ASS is total fixed asgBthers is other assets and TA is total assets. The index

varies between 0 and 1, with higher values identifjpanks that are more focused (less diversiboati
However, banks with a different composition of t@ssets may record the same level of the'HHI

Foreign banks originating or active outside thedpean Monetary Union may face additional costs
related to currency fluctuations. We therefore @mrstwo groups of banks: those belonging to th® ewea

vs. those which do not. We use two dummy varialdas,for each group.

4.3  Period-specific dummy variables

Lastly, we control for some important events in bost country that may affect foreign bank perfanosa
For some specific years, we introduce dummy vagmbb capture possible economic and structuralggsan
that are common across the sector. A dummy foydlae 2001 aims to pick up the end of a period afjaeva
consolidation, one for 2003 picks up the aftern@dtthe stock market crisis, one for 2006 picks g lhoom

preceding the financial crisis and one for 200&pigp the recession after the Lehman Brotherspsgla

’It would also be possible to look at the diversifion on the financing sources. However, the lefegranularity
among banks is higher (Stragiotti and RychtarilkQ20Curi et al., 2010) and this would lead to seralample size of
each group, which would create some problems foi B&imation due to the curse of dimensionality.

13



5. Dataand sources

We work with bank reporting data provided by thenttal Bank of Luxembourg (BCL). The sample covers
the period 1999:Q1-2009Q4 and consists mostly afroercial banks involved in both customer and inter-
bank activities. First, we take annual averageaviuid seasonal effects: for the stock variablesn{fthe
balance sheet), we take the average of the folgecotive quarters, while for flow variables (frane tprofit-
and-loss account) we report the year-to-date val@egond, we exclude banks missing balance sheet
information. These are mainly branch banks, wHaxte lower reporting requirements because they are
regulated and supervised by their home country caititts. Lastly, we remove possible outliers by
inspecting the distribution of estimated efficiersgores. The final sample is an unbalanced pdrmrks.
Note, however, that we do not omit banks with zeatues in inputs or outputs as they may represent
strategic choices by bank management (Thompsdn 4083). Data in nominal values are convertecttd
terms using the GDP deflator with base year 198%. use unconsolidated statements.

Our choice of bank inputs and outputs is basedherntermediation approach (Sealey and Lindley,7197
which is common in the bank efficiency literatuBe{ger and Humprey, 1997). On the input side, elecs
() labor, measured by total labor expenses, @pital, measured by fixed assets, (iii) interbaagasits, and
(iv) customer deposits. On the output side, wecdeinterbank loans, customer loans and securities.
However, as discussed in Curi et al. 2010, Luxendpdianks increasingly rely on net commission income
so we also include non-interest income as proxyfbbalance sheet activities. Note that interbaatvities
includes those within the parent banking group el & with other banks. Customer activities idelthose
with households and with non-financial corporatiosecurities include government securities, fikeabme
securities, shares, participations and other verigizome securities.

Table 1 presents the summary statistics of inpdtaanput variables by subgroup. Subsidiaries apigea
be more labor intensive than branches (approximatiel times more labour costs on average) and have
higher fixed investments. The average subsidianklia more involved in customer, securities and-non
traditional activities. However, on average suiasids and branches are similar in interbank agtiffior
more discussion of the differences between subg@diaand branches see Curi et al., 2010). We also
distinguish between diversified banks (HHI below)tand focused banks (HHI above 0.6), where Otbas
mode of the kernel estimated density of the HHIloasrbanks. The average diversified bank use
approximately twice as much inputs as the averagased bank and is (four times) more capital intens
On the output side, they differ in customer lendamgl securities. Lastly, the average non-EuropeaR s
less involved in interbank, customer and securitiesvities. Although on average European and non-

European banks are similar in non traditional .
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Table 1: Descriptive statistics of the variablesdut estimate bank technical efficiency.

Subsidiary banks

Branch banks

Ratio
Obs. Mean Sd Dev. Obs Mean Sd Dev. Mean
Labor 1227 12,092,157 22,371,661 299 1,903,994 4,921,832 6.35
Capital 1227 104,761,440 218,142,543 299 990,627 2,140,470 105.75
Interbank Deposits 1222,382,471,2124,980,401,444 299 1,918,695,9693,929,373,789 1.24
Customer Deposits 1227,392,652,2952,668,355,369 299 497,703,363 847,949,912 2.80
Interbank Loans 12271,896,412,4804,066,248,127 299 1,817,156,2273,731,337,213 1.04
Costumer Loans 1227 898,894,486 2,126,884,339 299 277,829,571 717,444,293 3.24
Securities 12271,105,501,7162,414,879,031 299 334,382,8741,016,328,641 3.31
Non Interest
Income 1227 26,123,228 41,207,740 299 4,700,637 11,990,650 5.56
Diversified banks Focused banks Ratio
Mean Sd Dev. Mean Sd Dev. Mean
Labor 989 12,440,176 24,341,037 537 5,778,469 9,158,089 2.15
Capital 989 20,291,074 56,947,218 537 4,754,634 10,296,057 4.27
Interbank Deposits ~ 982,794,017,9405,084,553,618 537 1,366,291,4874,054,465,664 2.04
Customer Deposits  9894,511,065,4662,823,096,401 537 676,264,2941,379,025,610 2.23
Interbank Loans 9891,986,025,9893,751,760,504 537 1,687,240,4514,422,593,366 1.18
Costumer Loans 9891,108,373,4722,312,863,084 537 167,287,173 608,900,005 6.63
Securities 9891,336,670,6222,575,532,977 537 250,398,2131,089,227,390 5.34
Non Interest
Income 989 25,357,612 42,987,942 537 15,605,238 26,490,398 1.62
Euro Area banks Non-Euro Area banks .
Ratio
Obs. Mean Sd Dev. Obs. Mean Sd Dev. Mean
Labor 962 11,820,994 24,771,860 564 7,153,502 9,263,953 1.65
Capital 962 20,195,980 57,931,361 564 5,660,599 8,902,653 3.57
Interbank Deposits 9623,399,658,3105,732,146,405 564 401,615,208 719,171,008 8.46
Customer Deposits  962,617,267,7122,924,458,175 564 535,081,797 943,133,294 3.02
Interbank Loans 9622,618,600,8854,834,424,666 564 622,577,614 983,844,986 4.21
Costumer Loans 9621,072,764,1752,368,046,013 564 273,077,020 558,771,781 3.93
Securities 9621,469,012,5272,675,166,089 564 76,668,501 244,565,857 19.16
Non Interest
Income 962 24,704,854 43,703,745 564 17,185,501 25,959,112 1.44
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Table 2 reports descriptive statistics of the emvinental variables used in the second
stage. Country-specific variables come from twded#nt sources. Data for regulatory and
supervisory variables (capital requirement, privatenitoring, official disciplinary power,
restrictions on banks activities) were obtainednfrthe database developed by Barth et al.
(2007). These indicators cover all our home coesitior the years 2001, 2003, 2005, except for
Norway in 2001 and Turkey in 2005. Macroeconomidi¢ators (gross domestic product and

output gap) were obtained from Eurostat and owcutations.

Table 2: Descriptive statistics of the environméngaiables used in the second stage.

Variables Mean Median Std. Dev.
Subsidiary Branch Subsidiary Branch Subsidiary  Branch

CAPRQ 30.64 29.58 26.38 26.38 12.77 11.43
ACTRS 8.24 7.83 8.00 7.00 2.38 2.79
PRMONT 8.77 8.69 9.00 10.00 2.32 2.50
SPOWER 10.82 10.42 10.00 10.00 4.50 4.58
GDP_CAP 25,436 22,551 23,567 23,256 9,206 8,392
OUTPUT_GAP 0.13 0.11 0.19 0.19 1.32 1.43

vVariables Mean Median Std. Dev.

Diversified  Focused Diversified Focused Diversified Focused

CAPRQ 30.81 29.73 26.38 26.38 13.08 11.41
ACTRS 8.06 8.34 8.00 8.00 2.38 2.62
PRMONT 8.82 8.63 10.00 9.00 2.32 2.41
SPOWER 10.61 10.99 10.00 11.00 4.40 4.73
GDP_CAP 23,710 24,883 23,366 23,544 7,915 9,124
OUTPUT_GAP 0.13 0.13 0.24 0.13 1.34 1.34

Variables Mean Median Std. Dev.

Euro Non-Euro Euro Non-Euro Euro Non-Euro

CAPRQ 29.17 32.58 26.38 28.00 10.90 14.66
ACTRS 7.56 9.19 7.00 9.00 2.07 2.74
PRMONT 8.78 8.70 10.00 8.00 2.37 2.33
SPOWER 9.30 13.21 9.00 13.00 3.48 5.00
GDP_CAP 24,883 28,941 23,544 33,782 9,124 13,675
OUTPUT_GAP 0.18 0.05 0.24 -0.01 1.26 1.47

6. Results

We first present results on foreign bank efficienoyLuxembourg. Given the heterogeneity

among banks in term of organizational form, leviedlioersification and parent bank nationality,

we report group efficiency with weights derivedrfreconomic optimisation. The results from

this first stage of analysis provide some insigtitsut which characteristics should be considered
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as possible determinants of efficiency among fardignks in financial centers. We then report
results from the second-stage regressions whiainaist the effects of home country regulations,

as well as country— and group-specific charactesist

6.1. Group efficiency results

Table 3 presents the first stage results basdtieogroup-wise heterogeneous bootstrap
methodology of Simar and Zelenyuk (2007). We cdnfoo heterogeneity due to different
organizational forms (subsidiary vs. branch), lee¢l asset diversification (diversified vs.
focused banks) and exchange rate risk (euro arezomseuro area). The results suggest that on
average, branch banks are 50% more efficient thasidiary bank§.Furthermore, diversified
banks are more efficient than focused banks (aB&wmore) and banks belonging to the euro
area are more efficient than those of the non-auza (about 25% more efficient).

To compare group inefficiency scores, we emplogtiet difference (RD) statistics
based on ratios of the means of groups (see SimbZelenyuk ,2007, for details). In all cases,
the differences in performance between groups ttstically significant, since unity falls
outside the confidence intervals of RD statistitable 4, column 5 and 6). Thus, we reject the
pair-wise null hypothesis that aggregate efficiercthe same across groups based on the 95%
bootstrap confidence interval. The weighted grofiiency scores are smaller that the mean
and the median efficiency score within each grayggesting that larger banks are typically
more efficient. This would be consistent with theseence of economies of scale within each
group. The only exception is for non-euro area bapkssibly because most of them are smaller

in the output dimensions.

The results indicate that each of the groups censtimay have intrinsic characteristics
that should not be neglected when studying canglideterminants of foreign bank efficiency in

Luxembourg. In addition, size appears to playswgportant role in explaining efficiency.

Column three of Table 3 reports the bias terminbthusing bootstrapping techniques.
The estimated bias is negative for all weightedugrefficiency terms, suggesting that our
original efficiency (inefficiency) is overestimatgdinderestimated). The standard deviation
reported in the following column indicates that #simated bias is statistically different from
zero in nearly all cases. The final two columnsvte the lower bound (LB) and upper bound

(UB) of the 95% confidence interval of the biasreoted group efficiency scores. These

® Recall that we measure efficiency of Banks relativ€RS technology, i.e. relative to the produtyivi
level of optimal scale, which usually yields highkfferences in efficiency between banks than otfes.
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indicate that the efficiency measure is statidijcaignificant in all cases. Although, as we

pointed out before, these results show that brdozstks are around 50% more efficient than
subsidiary banks, however both branches and sabggiin Luxembourg appear to have room
to increase their efficiency. While branch bankgimihave increased their output 26.4% with an
unchanged level of inputs, subsidiary banks migiviehincreased it by around 60%. Comparing
diversified and focused banks, the results showfdradiversified banks efficiency is 0.427 and

for focused banks it is 0.374. Finally, for eure@abanks efficiency is 0.432, while for non-euro
area banks efficiency is 0.286. Overall, every grofiforeign banks could have increased output

while keeping inputs unchanged.
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Table 3: Weighted Group Efficiency Estimates.

Raw

BC-

Groups Agg. Agg. Est.Bias g;avnd. LB UB
Statistics Eff. Eff. '

Subsidiary 1.834 2517 -0.684 0.096 2.232 2.611

Branch 1.268 1.359 -0.091 0.113 1.021 1.478

Diversif. 1.750 2.342 -0.592 0.104 2.018 2.444
Weighted Group Focused 1916 2.666 -0.750 0.108 2.350 2.771
Efficiency

Euro Area 1736 2.316 -0.581 0.097 2.037 2.409

Non-Euro 2.327 3.497 -1.170 0.103 3.177 3.599

Area

Subsidiary 2.146 3.109 -0.963 0.132 2.709 3.220

Branch 1.638 2.062 -0.423 0.149 1.632 2.204

Diversif. 1912 2.638 -0.725 0.137 2.238 2.750
Mean Group Focused 2.297 3.381 -1.084 0.155 2.918 3.512
Efficiency

Euro Area 2.010 2.829 -0.819 0.133 2437 2.945

Non-Euro 2.193 3.202 -1.009 0.141 2.782 3.320

Area

Subsidiary 1.945 2.782 -0.837 0.086 2.525 2.864

Branch 1.448 1.771 -0.322 0.102 1.474 1.878

Diversif. 1.822 2528 -0.706 0.096 2.238 2.615
Median Group Focused 2.010 2892 -0.882 0.105 2576 2991
Efficiency

Euro Area 1.807 2501 -0.694 0.090 2.239 2.586

Non-Euro 2.025 2940 -0.915 0.097 2.646 3.036

Area

Source: Author’'s calculations. Raw Agg. Eff= groefficiency estimates; BC Agg. Eff= Bias-
Corrected efficiency estimates; Est. Bias= Estimhdi@s, LB=Lower bound and UB= Upper

Bound.
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Table 4: RD statistics for comparing group effidgiscore

Bias-
Raw Corr. Stand.
Statistics Groups Eff.  Eff. Est.bias Dev. LB UB
' Subsidiary vs.
R_atIO Branch 1.446 1.913 -0.467 0.047 1.828 2.012
Weighted  piversif. Vs.
GTQUD Focused 0.913 0.832 0.081 0.037 0.759 0.905
Efficiecy  Eyro vs. Non-Euro
Area 0.746 0.492 0.253 0.038 0.413 0.571
Subsidiary vs.
. Branch 1.245 1.516 -0.27 0.042 1436 1.612
Ratio Mean ) .
Group Diversif. Vs.
- Focused 0.765 0.525 0.24 0.03 0.461 0.583
Efficiency
Euro vs. Non-Euro
Area 0.917 0.828 0.089 0.036 0.758 0.904
Subsidiary vs.
) ) Branch 1.27 1555 -0.284 0.042 1.472 1.646
Ratio Median . .
Group Diversif. Vs.
Efficiency Focused 0.8 0.591 0.209 0.034 0.517 0.656
Euro vs. Non-Euro
Area 0.897 0.791 0.106 0.044 0.7 0.882

Source: Author’s calculations

As far as overall efficiency is concerned, tablgeports that the entire industry is

operating at 56.1% efficiency, meaning the banksgddave increased their output two-fold,

given the level of inputs.

Table 5: Overall efficiency of the financial sector

Raw Agg. BC Agg. Est.

Stand.

Statistics Eft. Eff.  Bias  Dev. Le UB
Weighted Group

Efficiency 1.781 2.405 -0.624 0.097 2.119 2.498
Mean Group

Efficiency 2.048 2906  -0.857 0.134 2.509 3.023
Median Group

Efficiency 1.857 2.601 -0.744 0.086 2.346  2.685

Source: Author’s calculations. Raw Agg. Eff=Effioey Estimate; BC Agg. Eff=Bias-Corrected
efficiency estimates; Est. Bias=Estimated Bias; LB~er bound and UB= Upper Bound.
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6.2. Second stage regression results

In the second stage of the analysis, we investipatsible determinants of efficiency by
estimating the econometric model described in égd8) above using the individual bank bias
corrected inefficiency score as the dependent biaiand the set of macroeconomic, regulatory
and bank- and group-specific characteristics desdriabove as independent variables. The
parameters are estimated according to algorithnf Simar and Wilson (2007), with 1000
bootstrap replications for the bias correction 4080 bootstrap replication for the confidence
intervals.

The estimation results are reported in Table 6. discussed above, for branches the
regulatory variables are based on the home counhije for subsidiaries we have used the host-
country values. For the macroeconomic variablestead, only home-country levels are used.
Given that the groups considered in the first staag statistically different results, we identify
them in the regression analysis. In particularjmmduce dummies for branch banks and banks
belonging to the euro area. To distinguish difmsiand focused banks, we prefer to use the
continuous variable HHI variable as suggested byg@&eet al. (2010) because of its higher
explanatory power.

The results obtained in our second stage regressigport the hypothesis that more stringent
regulation, supervision and monitoring do not boefficiency of foreign banks in financial
centers. Capital stringency appears to have aipmsibut insignificant, impact on bank’s
efficiency. This is not in line with previous findis by Pasiouras et al. (2009) and Barth et al.
(2010). Restrictions on bank activities have a tiegaand statistically significant impact on
efficiency (greater restrictions lead to lower teichl efficiency). This is consistent with findings
in Pasiouras et al. (2009) as well as in BartH.g2810). Private monitoring also has a negative
statistically significant impact on the technicdfi@ency, implying that higher disclosure
requirements do not seem to enhance foreign bditkeaty in Luxembourg. Lastly, the power
of the supervisory agencies also has a negativestgtally significant impact on efficiency,
while Pasiouras et al. (2009).found a positiveatfeend Barth et al. (2010) found no significant
effect. The differences in the results relativedgulatory measures might be due either to the
different sample of countries or differences intirethodology. In particular, previous studies do
not accurately identify the relevant regulatoryesole according to organizational form.

Overall, the results are not consistent with thblipuinterest view, as higher regulation does
not appear to enhance the efficiency of foreign kbamm Luxembourg. Higher capital
requirements appear to have no significant eff@btilje a more powerful supervisory agency
may actually be detrimental to bank efficiency. sily stronger disclosure requirements
associated with the third pillar of Basel Il haveegative and statistically significant impact on

bank efficiency. Summing up, the results obtainecud the effect of regulation on the efficiency
21



of foreign banks of the financial center are mooesistent with the private interest view than
with the public interest view.

Macroeconomic conditions at the home country lelehot appear to affect bank efficiency
in Luxembourg. Our results provide little evidenme support the limited global advantages
hypothesis of Berger et al (2000). GDP_CAP doesapgear to have a positive impact on
efficiency, but the home country business cyclarse® be positively associated with higher
efficiency, although the coefficient is not statatly significant.

The regression results suggest that the organnedtform does not play an important role in
determining efficiency as the branch dummy hasgatieée but insignificant coefficient. This
suggests that the differences between branchesudsitliaries described earlier disappear when
controlling for other characteristics in a multilde context. The home country of the parent
bank appears to be significant, as the coefficienthe euro-area dummy variable suggests a
significant impact on efficiency. For diversifi@a, higher values of HHI are associated with
lower efficiency levels. This suggests that higherels of specialization penalise efficiency.
However, when this variable is crossed with thenbhadummy, an improvement in efficiency
appears. This suggests that specialised branchespeauforming better than specialised
subsidiaries. This result is relevant to the delmtewhich organizational form is better for
developing cross-border activities.

In terms of bank-specific characteristics, we dofoand that squared term of log(assets) is
significantly associated with higher efficiencyhi$ suggests that there are not a non-monotonic
relationship between size and performance. The texgassets) instead carries significant
relationship with efficiency. These results suggest although it seems that there not exist a
limit point on size from which larger foreign banése more efficient, it is true that larger banks
are more efficient. The ratio of equity to totalsets has a positive impact on efficiency
indicating that well capitalized banks tend to ledtdr run. Finally, when controlling for the
certain events in the host country over the sarmpplieod the results show that banks saw a

systemic improvement in efficiency during the bopmnor to the financial crisis.
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Table 6: Truncated regression results

90%

95%

99%

Variable Estimates
LB UB LB UB LB uUB
Constant 0.773 -3.119 4482 -4.212 5.613 -7.912 33,0
Regulatory measures
CAPRQ -0.018 -0.036 0.000 -0.038 0.003 -0.046 0.011
ACTRS 0.127* 0.034 0.234 0.015 0.258 -0.025 0.296
PRMONT 0.164** 0.046 0.276 0.029 0.290 -0.024 0.325
SPOWER 0.049**  0.017 0.084 0.009 0.091 0.001 0.105
Macroeconomics measures
Log (GDP_CAP) 0.674*** 0.474 0.855 0.428 0.889 (@340.951
OUTPUT_GAP -0.038 -0.138 0.055 -0.152 0.072 -0.189115
Organizational Structure
Branch -0.357 -1.418 0.720 -1.631 0.886 -2.030 1a.3
Home parent bank nationality
Euro Area -0.347** -0.549 -0.161 -0.585 -0.124 686 -0.059
Asset Diversification
HHI 2734 2117 3.346 2.005 3468 1.797 3.710
HHI x Branch -2.089*  -3.569 -0.525 -3.799 -0.2034.325 0.355
Bank-specific characteristics
Equity/ assets -4.268*** -5601 -2.840 -5.889 -A57-6.191 -1.758
Ln (assets) -0.419* -0.730 -0.106 -0.819 0.007 61.00.311
Squared In(assets) -0.002 -0.010 0.006 -0.013 0.0@B020 0.015
Year dummy
End major consolidation wage 0.184 -0.153 0.540 219. 0.604 -0.329 0.721
Stock Market Crisis 0.105 -0.202 0.442 -0.260 B8.520.371 0.680
Pre-Global Financial Crisis -0.603**  -1.014 -0.1921.066 -0.105 -1.157 0.043
Global Financial Crisis 0.056 -0.309 0.407 -0.380.473 -0.575 0.637
2
O, 1.950 1.717 2218 1.655 2260 1549 2.308

* o+ k% stand for statistically significant at 9%, 95%, 99%, respectively.
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7. Discussion and Conclusions

In this paper we analyze the impact of home coucligracteristics on foreign bank efficiency,
focusing on a financial center. We employ boogstiechniques both in our first-stage Data
Envelopment Analysis and in our second-stage ttedcaegression. The set of explanatory
variables in the second-stage regression include®kcountry characteristics of parent banks as
well as bank-specific characteristics. As an iratmn in the field of international bank
efficiency, we distinguish the relevant regulatsgheme according to the bank’s organization
form (subsidiary or branch). We focus on the Luxeuomry financial center as a laboratory
composed mostly of foreign banks over the perioc@918009. DEA results indicate that branch

banks, more diversified banks and euro area baaes higher technical efficiency on average.

The results of the second-stage regression sesompfmrt the need to review the current home-
host model of bank regulation. More stringent ratjah and supervision do not appear to
enhance foreign bank efficiency. Even when conbglfor other characteristics, well capitalized
and more diversified banks tend to be more effigcisapporting the private interest view of the
impact of regulation on bank efficiency. Sinceiaéinhcy is barely affected by home country
economic conditions, our results also suggest ttingtinational banks establish a presence in
financial centers mostly to “go where the busingss In terms of the choice of organizational
form, branches appear to perform better than sisivid if they are specialized, and subsidiaries

do better when following diversified business lines
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