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Abstract

Research background: The global banking network has been undergoingcstral changes
since the recent financial crisis. Previous studiesconnectedness of global banking network
during post-crisis period revealed the trends giamalization and segmentation. Our previous
research has also shown that during post-crisiogéne level of regionalization within the EU
banking network has increased; the network becaore miustered and more decentralized. This
paper continues our research of structural chaofesU banking network during post-crisis
period by adding a global context and questionimg ¢onnectedness of EU banking network
within global banking system.

Purpose of the article: The aim of the paper is to evaluate the EU banketg/ork’s connected-
ness in the global context during the post-crisisqal.
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Methods: network analysis method and data on yearly flowBIt8 bilateral interbank cross-
border claim were used to evaluate the connectedifegiobal and EU banking systems.
Findings & Value added: Evaluation of the global banking network’s conndetess revealed
that global banking network density decreased Bp%, suggesting that connectedness is de-
creasing, but it is happening slowly. Structurames in the global banking network did happen
during post-crisis period with regards to out-degteetweenness and closeness centrality indica-
tors. In the global context, the EU banking netwbdcame more connected during post-crisis
period. The EU banking network was regionalized@d1, but this regionalization disappeared in
2015, as the level of intraregional density deadaa 2015 and became lower than the interre-
gional density. This research contributes to previesearch in a way that it applies intraregional
and interregional network density measures foruatain of the EU banking network’s connect-
edness, and analyses it as a subset of the glabkiry network.

I ntroduction

The financial crisis of 2007-2008 has revealeditigortance of banking
system in the financial system and the weakneskdsghly connected
networks, i.e. how failures are transmitted frone emtity of the system to
another and contagious defaults of banks has #wedtthe stability of the
entire financial system. These events attractazhtdin of many research-
ers regarding the topics of banking networks’ faiora (Garrattet al.,
2011), systemic risk (Duan & Zhang, 2013), regiaaion of banking
networks (Claessens & van Horen, 2015; Lambed., 2015) etc. Con-
nectedness within the global banking network has bken a topic of nu-
merous scientific research. Whether the global imgnkystem’s connect-
edness will succeed or fail depends on many factursh as the structure
and characteristics of the system (&taal., 2013;Cihak et al., 2011), the
nature of interactions among members of networlc¢©d et al., 2013;
Philippaset al., 2015). It was extensively argued in previousaesh that
the connectedness within the global banking netwak decreased since
the last financial crisis of 2007—-2008 and crossteobanking claims have
not increased significantly during the recoverytted economy (Bremus &
Fratzscher, 2015). International banks have shitteit international busi-
ness models towards more local operations (Landbeit, 2015) suggest-
ing regionalization and segmentation trends inglobal interbank market.
Interestingly, Lamberet al. (2015) argue the reduction in cross-border
lending was largely due to euro area banks andsfaoin other areas have
only partially offset that reduction. In generahce cross-border claims are
considered riskier than domestic claims (Bremus r&t#scher, 2015), it
may be meaningful to withdraw assets from inteomati markets in order
to limit risks and the spread of contagion withie banking network.
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The EU banking system is a very interesting obpéetetwork analysis.
In the contemporary global economy — it is ineMiyad part of the global
banking network. On the other hand, it is a formaion with common
regulatory and supervisory environment, designetbdnefit from single
market and monetary union. Also, historical formatiof the EU (with
multiple accessions of nhew members) and developuieitd banking sys-
tem resulted in formation of core and peripheryntonas and distinctive
banking network indicators. Therefore, it is relevao analyse the EU
banking network, its characteristics and trend$ lfiaim the intra-EU and
global perspectives. Our previous research (Gaigalt al, 2018) con-
centrated on the assessment of intra-EU bankinganktand has shown
that during the post-crisis period the level ofioeglization within the EU
banking network had increased; the network becamee rolustered and
more decentralized. This paper continues our rekear structural changes
of the EU banking network during post-crisis periog adding a global
context and questioning the connectedness of theb&tking network
within the global banking system.

The aim of this research is to evaluate the EU ingnketwork connect-
edness in the global context during post-crisisoper

The major contribution of this research is applaraibf network analy-
sis method for evaluation of connectedness andtstal changes of the
EU banking systems within the global context. lditidn, it provides new
insights into the EU banking network’s intraregibaad interregional con-
nectedness in the global context during the pasisqoeriod. The research
is conducted for a total of 37 countries using Bahknternational Settle-
ments (BIS) bilateral interbank cross-border clg@arly flows data.

The paper is structured as follows. The first chapresents research
methodology, including the research logics, redearethods and the data
used. The second chapter focuses on presentatitire afesults showing
global banking network mapping, analysis of glaahking network indi-
cators; analysis of connectedness of the globakibgmetwork and as-
sessment of intraregional and interregional coretrss of the EU bank-
ing network in the global context. The third chagieesents discussion of
the results. Conclusions provide the general summéarthe article, re-
search limitations, and suggested areas for fuasearch.
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Resear ch methodology
Research logics and methods

The research is performed2rstagesas presented in Table 1, and is in line
with our previous research on the EU banking ndtwW@aigalieneet al,
2018).

Stage lis aimed at mapping the global banking networlngisa net-
work mapping method, as presented in detail inppevious research (Gai-
galieneet al, 2018), which is in line with Minoiu and Reye{3) and
Paltalidiset al. (2015). In the network analysis, each countryhim dataset
is a node within the network, and links betweeneasodepresent cross-
border banking claim flows, by constructing matsité&* for every time
periodt where rows represent lender countries, and coluepresent bor-
rower countries. Each cauit]- represents the value of the flow from country
i to countryj at timet. Then, these matrices are transformed into thea-b
ry matricesA® = {a};}, where each cellj; takes value 1 ifvj; > 0 and 0
otherwise. Visual images of banking networks arawar using network
analysis software Gephi (in line with Feagal. (2014) and Feng and Hu
(2013)). Countries are classified into communitiessxg community detec-
tion algorithm in Gephi — modularity class, creatiegl Blondel et al.
(2008).

In Stage 2he analysis of the structure and connectednetizeajlobal
banking network is conducted using the methodokigyilar to our previ-
ous research on the EU banking network’s regioaatin (Gaigalieneet
al., 2018). Firstly, to conduct the global networlalysis, the most com-
monly referred tonetwork indicators degree, in-degree, out-degree,
strength, strength in-degree, strength out-degdegree centrality, be-
tweenness centrality, closeness centrality andtering coefficient were
calculated as in Gaigalierst al. (2018).Connectednessf global banking
network is assessed by using network density itolisaBased on Halet
al. (2011), network density is equal to the numbelinks as a share of all
possible links in the network. The density of awwk is calculated using
the following formula used by Martinez-Jaramiéibal. (2014):

_ S Iy
where N is the number of nodes ang ¢0, 1]. Comparison of density in
different points in time allows to measure whethennectedness within
the network increased or decreased.
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To assesstructural changes of global banking network, calculations of
Pearson correlation coefficients, ANOVA and Levéests are performed.
The choice to use correlation coefficients is bamegrevious research by
Fagiolo (2009), where correlation among networkidatbrs was used to
determine structural differences. Furthermore, AMO¥st for equality of
means and Levene’s test for equality of varianetwéen the same type of
indicators are performed. ANOVA F-values and Levstagistics between
the same type of indicators in 2011 and 2015 messtal non-equality of
means and variances, respectively, so that relizdmdelusions on the con-
nectedness of global network could be made.

For the analysis of the EU banking network’s comeewcess in the
global context,intraregional and interregional adjacency matrices are
used. This is in line with the research by Kim &fin (2002), who created
socio-matrices in which countries of the same nmegie adjacent, and then
calculated intraregional and interregional densitie different points in
time. Intraregional density is calculated as a $éngensity of a network,
which consists only of a certain region’s countriesoss-border claim
flows, while interregional density — as a simplensigy of a network,
which consists only of cross-border claim flowswvimtn countries within
the same region. For the whole network interrediaiessity calculation,
all between region matrices are treated as oneonktwWwhe regionalization
is considered to exist when intraregional netwoeksgity is higher than
interregional network density — i.e. cross bordews are more intense
among countries within the region than with cowsrfrom the other re-
gions. In this research, regional classificatiorsafple countries is simpli-
fied up to 2 regions (EU 28 and Rest of the woRd\(/) or 3 regions (EU
12, EU 16 and RoW) due to the unavailability ofedfom other countries.

Empirical research data and research sample

The data used in this research consists of Bariktefnational Settle-
ments (BIS) Locational banking statistics (LBS)}tu break- and exchange
rate-adjusted yearly changes in cross-border bgnieims in millions of
US dollars, and is in line with the data used in previous research (Gai-
galieneet al., 2018). BIS LBS statistics provide quarterly imf@tion about
the geographical breakdown of banks’ cross-bortiéms by residence of
their counterparties’ country, including intragroppsitions vis-a-vis bank-
ing offices of the same banking group. Thus, thentry level data is gath-
ered after bank-level positions have been aggrdgape Also, quarterly
flows for each country are added up in order toygetrly flows. Changes
in cross-border bank claims are calculated by agbtrg changes in cross-
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border non-bank sectors’ claims from changes issztmrder all sectors’
claims, because the data of solely banking sedtoms is unavailable.
A full set of data (i.e. incoming and outgoing @dmorder banking claims)
is only available for the BIS reporting countri&sich countries report their
outgoing bilateral cross-border claim flows to BI. Incoming bilateral
cross-border claim flows of BIS reporting countriegve to be collected
from the data of other BIS reporting countries.thiis research, the data
from year 2011 and year 2015 is used to map theagleanking network
and to conduct its connectedness analysis. Theidadio fill this gap is
based on the research by Kim and Shin (2002), sugdounded on the ra-
tionale that network structures are inert and dibchange considerably in
a relatively short period of time. The above-memtid incompleteness of
data and assumptions imply the limitations of thgearch data; therefore,
the results should be used with caution.

As presented in Table 2, empirical research sacgieists of a total of
37 countries, which together constitute 45% of G2015) or 77% of
OECD (2016). Out of this number, 12 EU countriesemgassified as be-
longing to the core of EU and remaining 16 couste to the periphery of
EU. Outgoing flows data is unavailable for Cypritaly, Portugal and
Spain; therefore, these countries were relativdlyed to the EU periphery
(even though they are BIC reporting countries)dsuae the consistency of
data. Out of 9 countries, referred in this papeithas Rest of the world
(RoW), 3 countries are offshore financial cent@ECs) — territorial enti-
ties that are not states as understood by intemedtiaw and practice but
for which data are separately and independentiytaimied (BIS Statistical
Bulletin, 2016).

Resear ch results
Mapping of the global banking network

The global banking network includes EU 28 countqdss 9 additional

countries as described in the research methodoldggphical visualisa-
tions of global directed and weighted cross-boionking claim flows’

network for 2011 is provided in Figure 1 and foll20— in Figure 2. As
exhibited in Figures 1 and 2, the global bankingvoek reveals no chang-
es in the number of communities — 6 in both perigddthough the num-
ber of clusters remained the same, a comparisogiotfal banking net-
works for 2011 and for 2015 reveals visible changékin clusters. This
suggests that some structural changes in the glmoating network had
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occurred. Moreover, according to the node degregiend& could be ob-

served that overall in 2011 the mostly intercone@ctountries considering
incoming and outgoing relations were South Koresyfde — 30), Finland
(degree — 29), Australia (degree — 28) and Chiffespei (Taiwan) (de-

gree — 28). In 2015, number of connections felljlevimostly intercon-

nected countries changed as well into Chinese Tél@déwan) (degree —
28), South Korea (degree — 27) and Japan (degr@é)—

Analysis of global banking network’s indicators

Descriptive statistics of 10 network indicators #0011 and 2015 are
presented in Table 3. The analysis includes justlZland 9 RoW coun-
tries, since network indicators cannot be compiitedEU 16 countries,
whose data set includes only their incoming flows.

As presented in Table 3, according to the meanesgaln-degree, out-
degree and degree metrics were on average high2dlih than in 2015
indicating that the number of interconnections labgl banking network
countries decreased. In-degree, out-degree anéalegetrics’ lower max-
imum values and higher minimum values in most casggest that the
most interconnected countries decreased the nuofbieir interconnec-
tions while the least interconnected countriesdased their number of
interconnections during the post-crisis period,clihinay reveal changing
claims’ destination countries, i.e., structural rdpes, within global banking
network and decentralization trends. Degree, beiness and closeness
centrality metrics allow evaluating the importaéeertain countries with-
in the network. It is observed that 2 (degree dademess centrality) out of
3 centrality measures’ mean values decreased iB. 2Qiwer degree cen-
trality metric reveals that the popularity of th@shinterconnected coun-
tries decreased, thus, they became less impoddhetnetwork, according
to the number of interconnections, compared wigls iaterconnected coun-
tries. A decrease in closeness centrality metriticates that the average
distance from a given country to all other coustrie the network de-
creased, which reveals that periphery countriedbaceming slightly more
interconnected and central to the network. Howeaber difference between
degree centrality and closeness centrality meini@011 and 2015 is very
small, revealing that these decentralization preegdn the global banking
network are happening very slowly during the poiis€ period. On the
contrary, the mean value of betweenness centraktyic increased in 2015
compared with 2011 with more countries becomingre¢to the network.
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Analysis of the connectedness of global banking network

In order to assess the connectedness of the gharddling network,
network density indicators for 2011 and 2015 weakeuated (see Table
4), revealing how many actual connections in a ngtwexist of all possible
connections.

In 2011 the density of the global banking netwodsvequal to 37.30%,
but in 2015, it decreased up to 32.80%. Decreatfeeadensity of the glob-
al banking network by 4.50% within the analysediqukreveals lower
number of interconnections within the global bagkietwork and refers to
the decrease in the level of globalization witis thetwork.

To collect the evidence on the structural changebeé global banking
network’s correlation analysis, ANOVA test for efityaof means and
Levene’s tests for equality of variances of globetwork indicators in
2011 and 2015 is performed. Correlation coeffigebétween the same
type of 4 indicators of the global banking netwddkit-degree, between-
ness centrality, closeness centrality and clugecoefficient) in 2011 and
2015 are below 0.5 and statistically insignificamplying that structural
changes happened in global banking network witpeaeisto these indica-
tors. ANOVA F-values and Levene statistics betwdeglobal banking
network indicators (out-degree, strength in-degbetweenness and close
ness centrality) in 2011 and 2015 reveal non-etuafi means and vari-
ances, respectively. Therefore, the results confirat structure of global
banking network changed during post-crisis period & reflected by out-
degree, betweenness and closeness centrality keitvadicators.

Analysis of EU banking network connectedness level in the global context

In this part of the research, tB& banking network connectedness level
is evaluated using intraregional and interregiataisity indicators, which
allow for measuring the density of connections imittegions and between
regions, as presented in Table 5.

Computed intraregional density indicators in 2004 EU 12, EU 28
and RoW regions reveal that RoW region is the rdessely interconnect-
ed within itself with 55.56% actual connectionsstixig of all possible
connections; while the least densely interconneigdel) 28 intraregional
banking network showing (36.73% of connections)2015 interconnec-
tions inside the analysed regions decreased astilagegional density of
EU 12, EU 28 and RoW regions was considerably IqiEel 12 decreased
by considerable 17.42%, EU 28 — by 6.17%, and RoWy-9.72%.).
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Intraregional density values do not indicate cartagion’s interconnec-
tions with other regions, for this purpose intefoegl densities are calcu-
lated. As shown in table 5, in 2011 directional -@rey interregional densi-
ty was the highest for RoW to EU 12 network (48.48%ease), while EU
12 claims increase on RoW network had 37.50% denBite scores of EU
12 claims increase on EU 16 and RoW claims increadeU 16 networks
had 30.00% and 28.89% densities, respectively. $hmvs that EU 12
core and RoW had more interconnections betweengshless comparing
with their interconnections with periphery regiod E6. In 2015, the situa-
tion slightly changed but the trend of EU 12 andARtm have more inter-
connections between themselves continued.

Analysis of 2 regions, i.e., EU 28 and RoW revéal £U 28 countries’
banks had more banking claims, increased connactiorRoW countries’
banks and, hence, invested more into RoW than Rd@/EU 28. On the
contrary, RowW on EU 12 and RoW on EU 16 interregiatensity indica-
tors in 2011 and 2015 indicate that the numberooinections either de-
creased by 9.09% (RoW on EU 12) or did not chafy@A on EU 16).
The same trends are observed when comparing ELh@8&RaW regions
interregional density indicators in 2011 and 2045 .analysis of the whole
network interregional densities for either 2 or &}jions reveal that the
number of connections among different regions deme by 0.78% in 3
regions case and by 2.06% in 2 regions case.

To assess if the intraregional density of EU 28kbansector’'s network
is higher than interregional EU 28 and RoW bankiegwvork density, EU
28 intraregional densities in 2011 and 2015 arepayed with the interre-
gional densities of 2 regions’ whole network in 2Gihd 2015. An analysis
reveals that the EU was regionalized in 2011 (3%.7336.28%), but this
regionalization disappeared in 2015, as the levehtoaregional density
decreased in 2015 (-6.17%) and became lower tleamtérregional densi-
ty (30.56% < 34.22%). Interregional interactionstiod EU and RoW de-
creased in 2015 as well (-2.06%).

Discussion

The results of our research identified that dupogt-crisis period the level
of global banking sector connectedness decreagaging that the level of
globalization within global cross-border bankingtee network has also
decreased. These results are in line with the teesfil Claessen and van
Horen (2015), who identified that banking in terofsforeign bank pres-
ence has become less global after the recent fadaoiésis. This is also
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supported by Minoiu and Reyes (2012), who reve#iat network density
co-moves with the global cycle of private capitalfs, i.e., country-level
connectedness tends to increase before the on§ieantial crises and to
decrease afterwards.

This study has shown that between 2011 and 201%l¢hsity of the
global banking network decreased by 4.50%, whadggion average 0.9%
yearly decrease. It supports the findings of Larmneeal. (2015) who state
that cross-border claims as a share of the totakibg assets have not re-
covered to the pre-crisis level yet, and implieat tthe cut-off in cross-
border interbank lending, which started after thsig is still ongoing.

The structure of global banking sector connectesliveas proved to
change during the post-crisis period in this redeavith respect to out-
degree, betweenness and closeness centrality hefwdicators. These
results are in line with the results by Claesseth van Horen (2015) and
Lambertet al. (2015), who revealed that global banking is gdimgugh
some important structural transformations. Our ifigd show that even
though periphery countries are becoming more ingmbrtthus, increasing
the network indicators’ average, core countriesdrtgnce’ decrease is
much higher to offset stronger periphery effectuténg in a lower average
overall. This is again supported by Minoiu and Re{2012), who report
that core binary network density experienced a deavd adjustment dur-
ing the last financial crisis and was deeper thaind other crises.

Analysis of the EU banking network’s connectedrieghie global con-
text revealed that in 2011 the EU was regionalirethe global context,
but this regionalization diminished in 2015 as tbéeel of intraregional
density decreased and became lower than interrggibensity. Interre-
gional interactions of the EU and RoW decrease@vels in 2015. Such
results suggest that cross-border linkages within?B (especially EU 12)
banking network decreased during post-crisis pefiod interregional EU
28 and RoW linkages also diminished but in a smaléee. This may ap-
pear surprising due to insights based on crossebardims structure and
correlation analysis by Lambeet al. (2015) that intraregional linkages
increased in Europe, Middle East and Africa, but a® much as in Asia
and Pacific during post-crisis period. In additisach results appear to be
contrary to Claessen and van Horen (2015), whancthat global banking
is gaining a more regional focus.
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Conclusions

In this paper, an evaluation of the EU and glolzalking network connect-
edness during the post-crisis period was perforfoea total of 37 coun-
tries using network analysis methodology and Bl&téial interbank cross-
border claim yearly flows data. The analysis ineavidentification and
mapping of global banking network, analysis of gllobetwork’s structure
and connectedness level; and analysis of the EWitignetwork’s region-
alization in the global context, based on the dgrisidicators of the in-
traregional and interregional network.

Assessment of the connectedness of the global mgmetwork re-
vealed that global banking network density decréése4.50%, suggesting
that connectedness is decreasing, but it is hapgesiowly. The results
also confirm that structural changes in the glddaaiking network did hap-
pen during the post-crisis period with regard ta-aegree, betweenness
and closeness centrality indicators.

Regarding the analysis of the EU banking networknectedness in the
global context during the post-crisis period, itswdentified in this study
that the EU was regionalized in the global coniex011, but this region-
alization disappeared in 2015, as the level ofamagional density de-
creased in 2015, and became lower than the interralgdensity. In 2015,
the number of interregional interactions of the &l RoW decreased as
well. Two tendencies emerged: the same or increbaeking claim flows
to EU 16 (periphery), and decreased lending to couatries, i.e., EU 12.

This research contributes to previous researchaiayathat it applies in-
traregional and interregional network density meastfor evaluation of the
EU banking network’s connectedness and analysas & subset of the
global banking network. It also continues our poesi research on the EU
banking regionalization during the post crisis pdriHence, this research
adds to the knowledge of regional and global bankietwork’s relations
during the post-crisis period. The practical vabfethis study lies in its
systemic view on the global and the EU banking oet& and the assess-
ment of connectedness changes during the poss-pesiod using network
methodology. With respect to reliability of the uéts and the restrictions of
application, it should be noted that our conclusishould be interpreted
with caution due to the fact that the global bagkietwork is not full, and
the availability of data limitations exist (as dissed in research methodol-
ogy section).

Further research in global banking network fieldildoenhance sample
geographical coverage allowing for better undeditan of the EU con-
nectedness trends with regions such as Asia, whest international busi-
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ness is concentrated. Secondly, the possibilitysi cross-border banking
claim flows data straight, without having to deriv€rom all sector and
non-banking sector data, would also improve reseegtiability. Finally,
further research could aim to investigate the cao$ehe increased global-
ization of the EU banking network in the global ot when the rest of
the world’s banking network is in de-globalizatitend during the post-
crisis period.
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Annex

Table 1. Logics of the research

Sage 1. Identification of the global

Sage 2. Analysis of the structure and

Stages . connectedness of EU banking network in the
banking networks global banking network
2.1. Analysis of network indicators
. . 2.2. Analysis of connectedness of the global
Steps r’\mﬁee:\‘/)v‘())lpkgs of global banking banking network
2.3 Analysis of EU banking network
connectedness in the global context
Methods  Mapping of networks Structural and comparative oetwanalysis
Data Bilateral cross-border claim flows Intraregional and interregional banking

network matrices

Table 2. Main characteristics of research sample

Scope

of Countries BIS Rrepo(;rt;?ng /'non- Is_tz?jjs Type of flows
networ k e 9
Austria, Belgium,
Denmark, Finland,
EU 12 France, Germany, Greece, . State Incoming and
Reporting ;
(core) Ireland, Luxembourg, outgoing
Netherlands, Sweden,
United Kingdom
Cyprus, étsgli,nPortugal, Reporting State Incoming*
Bulgaria, Croatia, Czech
EU 16 Republic, Estonia,
(periphery) Hungary, Latvia, Non-reporting State Incoming
Lithuania, Malta, Poland,
Romania, Slovakia,
Slovenia
Australia, Chinese Taipei
(Taiwan), Japan, Reporting State
Row Switzerland, South Korea, Incoming and
(rest of the United States out 0%
world) Guernsey Offshore going
Isle of Man, Jersey Reporting Financial
centres

Note: * Even though Cyprus, ltaly, Portugal andiSgae BIS reporting countries, their outgoing flow
data is unavailable. Therefore, these countriesedatively added to EU periphery to keep coherency

Source: compiled by authors based on BIS StatidBighetin (2016).



Table 3. Descriptive statistics of global banking networHizators

Network indicator Min Max Mean  Std.Dev. Variance
2011
In-degree 3.000 15.000 9.000 3.082 9.500
Out-degree 6.000 22.000 13.430 3.682 13.557
Degree 11.000 30.000 22.430 5.335 28.457
Strength in-degree 0.016 3.427 0.942 0.945 0.893
Strength out-degree 0.998 1.002 1.000 0.001 0.000
Strength degree 1.016 4.427 1.943 0.945 0.893
Degree centrality 0.280 0.75 0.561 0.133 0.018
Betweenness centrality 3.630 51.32 24.381 13.390 179.297
Closeness centrality 0.490 0.72 0.601 0.054 0.003
Clustering coefficient 0.274 0.468 0.347 0.046 0.002
2015 -

In-degree 3.000 10.000 7.240 1.998 3.990
Out-degree 7.000 20.000 11.810 3.250 10.562
Degree 12.000 28.000 19.050 4.165 17.348
Strength in-degree 0.002 3.257 0.822 0.830 0.689
Strength out-degree 0.982 1.001 0.999 0.004 0.000
Strength degree 1.002 4.256 1.821 0.831 0.690
Degree centrality 0.300 0.700 0.476 0.104 0.011
Betweenness centrality 7.420 57.970 26.476 13.561 183.901
Closeness centrality 0.490 0.690 0.560 0.047 0.002
Clustering coefficient 0.167 0.377 0.256 0.057 0.003

Table 4. Global banking networks density indicators

Network density, %
2011 2015 Average Change

Global banking network* 37.30 32.80 35.05 -4.50

Note: * The network is represented by 21 (EU 12 BotlV) countries, since EU 16 outgoing flows data
is unavailable.,




Table 5. Intraregional and interregional banking networkshsity indicators, %

Type Scope/ direction 2011 2015  Average Change

EU 12 (core) 49.24 31.82 40.53 -17.42

Intraregional density EU 16 (periphery) N/A N/A N/A N/A
EU 28* 36.73  30.56 33.65 -6.17

RoW 55.56  45.83 50.69 -9.72

EU 12— EU 16 30.00 31.67 30.83 1.67

EU 12— RoW 37.50 39.58 38.54 2.08

3 regions* EU 16— EU 12 N/A N/A N/A N/A

EU 16— RoW N/A N/A N/A N/A

Interregion RoW — EU 12 48.48  39.39 43.94 -9.09
al density RoW— EU 16 28.89  28.89 28.89 0.00
2 regions RoW — EU 28 3580 32.10 33.95 -3.70

EU 28— RoW* 37.50 39.58 38.54 2.08

3 regions** Whole network 34.71. 33.92 34.31 -0.78

2 regions Whole network 36.28 34.22 35.25 -2.06

Note: * networks are not full since EU 16 outgoftayvs data is unavailable; ** EU 12 and EU 16 are
treated as two separate sub-regions within EU 28der to analyse interconnections between them.

Figure 1. Global directed and weighted cross-border bankiaigncflows’ network
for year 2011
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Source: compiled by authors using BIS LBS by resigedata (2016) and network software
Gephi.



Figure 2. Global directed and weighted cross-border bankiaigncflows’ network
for year 2015
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Source: compiled by authors using BIS LBS by restdedata (2016) and network software
Gephi.





