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Abstract

Last recession was special in many ways. Using the analysis of the global banking network
for last 30 years this paper demonstrates that the breakdown of banking relationships was an
important feature of the recent crisis. Specifically, it shows that during U.S. recessions, and
for a year afterwards, international banking network tends to shrink, in the sense of diminished
reach and the degree of intermediation of an average bank within a network, for a given amount
of interbank lending. Moreover, in 2008 and 2009 connections between banks suffered further
decline than during other recessions, even controlling for the fact that total lending collapsed.
That is, as a result of the crisis global banking network became more concentrated above and
beyond the mechanical effect of diminished lending and the macroeconomic effect of recession.
The effects of local recessions and banking crises on the network are less important. We find that
decline in bank relationships has real economic costs of meaningful magnitude in terms of lower
GDP growth, higher unemployment, and lower growth rate of the bank credit to the private
sector, thus propagating the crises. Finally we investigate whether regulation can protect bank
relationships from breaking down during downturns. One of the paper contributions is a novel
data set that builds bank-level global network from loan-level data.
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1 Introduction

Recent studies demonstrate that banking crises have a number of direct costs in terms of economic

activity (Reinhart and Rogoff, 2009; Schularick and Taylor, 2010). This paper shows that in

addition to tangible costs, such as amount of credit and GDP growth, there are intangible costs of

such crises, namely the destruction of the stock of banking relationships. The global financial crisis

demonstrated that at the height of the liquidity crunch relationships between banks break down

due to the loss of confidence and trust. One may expect that it will take years for the relationships

to be rebuilt and that the destruction of these relationships will have real costs in terms of less

bank lending and ultimately lower economic growth, thus propagating the effects of the crisis.

This paper attempts to understand empirically the effects of economic shocks on bank rela-

tionship and evaluate the potential for such propagation mechanism. The specific questions we

study in this paper are the following: Do U.S. recessions negatively affect bank relationships? Did

global financial crisis do more damage than a regular recession? Do recessions and banking crises

in other countries negatively affect bank relationships? How long do the effects last? Are there

real macroeconomic costs of a destruction in bank relationships? What can be done in terms of

bank supervision and regulatory policies to protect bank relationships from breaking down during

crises?

There is rich literature in both finance and international finance on the importance of rela-

tionships and information flows between institutions, especially financial institutions. For example,

Veldcamp and Van Nieuwerburgh (2010, forthcoming) show that information acquisition by in-

vestors can be endogenous and may affect investment patterns. The global liquidity crisis also

demonstrated the importance of the relationships between financial institutions, not only within

a country but also across national borders. However, measuring the extent of relationships and

information flows is an elusive target.
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This paper attempts at hitting this target by applying network analysis, which is becoming

more and more popular in social interactions and firm theory literature,1 to international banking.

Unlike some recent analysis of banking network that builds on aggregate bilateral bank lending

from the BIS data (von Peter, 2007), this paper constructs global banking network at the bank

level, using loan-level data from Loanware, something that has not been done before.2

Nier, Yang, Yorulmazer, and Alentorn (2008) present a theoretical model that demonstrates

how banking systems can be very naturally represented by networks in which individual banks are

connected to each other in specific ways. We apply this approach empirically, creating a global

network of banks in which relationships are formed by banks extending loans to each other. In

constructing the network we take into account the direction of the lending and the amount lent. We

use loan-level data to construct our network with banks as nodes. For each bank we then compute

a set of statistics that would describe its role in the network.

Because we are interested in the dynamics of these network statistics, we construct a separate

global banking network for each of the 30 years between 1980 and 2009. We rely on four main

statistics: farness, ineccentricity, and outeccentricity, which measure the reach of the bank in the

network, and betweenness, which measures the importance of the bank in intermediation. Having

constructed global banking network for each of the years in our sample, we can analyze how network

properties of banks are affected by global and country–specific shocks.

We find that the reach of the network and the level of intermediation tend to fall during the

U.S. recessions and that they have declined even further during the global financial crisis of 2008-

2009. Importantly, the data allow us to control for the total amount lent and borrowed, that is,

1Karlan, Mobious, Rosenblat, and Szeidl (2009) offers a theoretical model, while papers by Bottazzi, Da Rin, and
Hellmann (2009); Guiso, Sapienza, and Zingales (2009) and Lehmann and Neuberger (2001) provide some discussion
of the importance of trust and social interactions for investment, economic exchange and lending. The work on social
capital pioneered by Putnam (1995) is the seed of much of this literature.

2Cocco, Gomes, and Martins (2009) build, for Portuguese interbank market, “borrower preference” and “lender
preference” indexes based on loans between banks, but do not go as far as creating a network of banks, which would
take into account indirect relationships.
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evaluate the effects of crises on banking relationships beyond the mechanical effect of a decline in

lending. We can interpret these results as follows: during U.S. recessions, and especially during

the global financial crisis, international banking network became more concentrated, in a sense

that interbank lending was made within a tightly knit core of banks, while banks on the periphery

were less involved, if at all. Importantly, Nier, Yang, Yorulmazer, and Alentorn (2008) show in a

theoretical model that more concentrated banking systems are prone to larger systemic risks. Our

results therefore suggest that this additional propagation mechanism of the banking crisis is present

in the data — crisis makes the banking network more concentrated which makes it more fragile.

Singling out emerging markets, we test the claim made by Eichengreen (2009), that emerging

markets will be less able to outsource intermediation to foreign banks and that in general we

should expect some de-globalization of banking in the aftermath of the global financial crisis. [To

be completed]

We find that country–specific recessions and banking crises have less important effect on the

network characteristics. Specifically, when controlling for the U.S. recessions, local recessions only

affect the degree of intermediation, but not the reach of the banks in the affected country. Local

banking crises only have negligible effects.

We show that negative effects of the U.S. recessions on the global banking network persist for

a year after the U.S. recessions are over, but not beyond that. We also show that decline in bank

relationships, as measured by our network statistics, have real costs in terms of lower GDP growth,

higher unemployment, and lower growth rate of bank credit to the private sector. The magnitudes

of these costs are economically meaningful.

Finally, to evaluate potential policy recommendation, we exploit cross-country variances in

order to link the effects of crises on bank relationships to the regulatory environment. [To be

completed]

The paper is organized as follows. Section 2 presents our data and methodology, mostly
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focusing on the construction of the global banking network and the network statistics. Section 3

presents the results of our empirical analysis. Section 4 concludes.

2 Data and Methodology

This paper uses a novel data set, namely a bank-level global network that is constructed from

Loanware data on interbank loans. We combine these data with conventional data sources, as

described below.

2.1 Global banking network

Dealogic’s Loan Analytics data base (a.k.a. Loanware) provides information on international syn-

dicated bank loans (with some domestic syndicated loans included as well). It has exhaustive

information on the terms of the loan, as well as some information on borrowers and lenders. From

this data base, we downloaded information on loans extended between January 1, 1980 and De-

cember 31, 2009 to private and public sector banks, a total of 15324 loans. Out of these, 84 loans

had to be dropped due to missing deal value and 151 had to be dropped due to missing lenders

field, which left us with the total of 15089 loans.

We retained the following variables: name of the borrower or borrowers (327 loans had multiple

borrowers), deal nationality, all bank involvement (list of all lenders, administrators, and lead

arrangers), loan signing date, borrower type (private or public sector), and total deal value in

million U.S. dollars. Since the loans are syndicated, they have on average about 7 participants,

with the median of two participants. Because information on individual lender’s participation is

only available for a handful of the cases, we split each loan equally among lenders, and then among

borrowers, in case of multiple borrowers, replicating observations for each borrower-lender pair and

dividing the total deal value equally among all pairs. We then collapse our data by borrower-lender
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pair in each year, adding up the amounts, so that in each year each borrower-lender pair enters

only once.

Our list of loans, thus, includes 4880 unique institutions (banks and non-banks) as lenders

only, 2535 unique banks as borrowers only, and 1110 unique banks that appear as both borrowers

and lenders, for the total of 8525 banks.3 On average, for each year we have about 500 loans with

about 1000 unique participants as either borrowers or lenders from about 70 countries. Average

loan amount (after splitting each loan by borrower-lender pairs) is about 1.7 million 2000 U.S.

dollars.

One challenge that we face is with respect to assigning banks to countries. While deal nation-

ality informs us on the nationality of the borrower, there is no information on the nationality of

the lender in the Loanware. Thus, we proceed in three steps. First, we download from the universe

of information in Loanware all the variables that match institutions with nationalities. Using the

data from these variables, we form a list, where each observation is a unique institution name with

an associated country name.4 We merge the list to our list of banks and call it C1 — it is not

missing for 7961 out of our 8525 banks.

Second, we take advantage of the fact that 2086 banks, mostly those that appear as borrowers,

have country names in parentheses that are appended to the bank name. For example, Bank X

might be listed as Bank X (United States). In most cases these are branches or subsidiaries of

global banks. Since we are interested in cross–border banking flows, we code these branches as

separate banks. Given that the country name may serve as an identifier of nationality, we merge

the list to our networks samples and call it C2.

Third, for the banks for which either both C1 and C2 are missing, we used online sources

3While we are restricting borrower type to be a bank, for technical reasons we cannot restrict lenders to be banks.
In our data set, out of 5990 lenders (including those that also appear as borrowers), a maximum of 1710 are non-banks,
e.g. insurance companies and special purpose vehicles.

4We dropped institutions that were not unique in our list. In other words, if a given institution was associated
with country X in one observation and country Y in another, we eliminate both observations.
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such as Alacra, Inc. and Mergent, Inc. to help us identify the nationality of the banks. We then

assigned nationality to bank as follows: (1) bank i is assigned the nationality in C1 if C1 is not

missing for bank i and C1 is not an offshore financial center (OFC);5 (2) bank i is also assigned the

nationality in C1 if C1 is an OFC and C2 is also an OFC, where C1 and C2 may or may not be the

same; (3) C2 is assigned to bank i if C1 is missing and C2 is not an OFC or if C1 is an OFC and

C2 is not an OFC; and (4) we assign bank i the nationality in C3 if both C1 and C2 is missing,

81 banks, of which six are in OFCs according to C3. There are two cases remaining — when C1 is

missing and C2 is an OFC (28 banks), and vice versa (224 banks). We adopted two ways of dealing

with these cases. First, we did not assign any country, so that these observations would drop from

any analysis that involves country information. Second, we assigned a non-missing OFC as their

country.6 The first approach leaves us with 7935 banks with countries assigned, while the second

approach preserves all banks.

For each of the 30 years covered with the data, we create a list that has only three elements:

borrower, lender, and nominal loan amount. Using a custom Java program, we create, from each

list, a directed banking network for each of the 30 years, taking into account the amount of each loan,

in U.S. dollars.7 In this network each bank, whether it is a borrower or a lender, or both, represents

a node with connections going to other banks. We compute, for each node of the network, i.e. each

bank, network statistics of interest as described below. We work with bank-level and country-level

data sets, where country-level data set is generated from bank-level by aggregating across banks.

Some terminology needs to be introduced in order to describe precisely networks statistics used

5We use Rose and Spiegel (2007) for the list of offshore financial centers, but exclude from this list larger countries.
Thus, countries we classify as OFCs are Andorra, Bahamas, Bahrain, Barbados, Bermuda, Cayman Islands, Cost
Rica, Cyprus, Gibraltar, Guernsey, Jersey, Kuwait, Liechtenstein, Macao, Malta, Mauritius, Monaco, Morocco,
Netherlands Antilles, Oman, Saint Kitts and Nevis, UAE, and British Virgin Islands.

6We will use the second approach for testing the robustness of our results.
7Directed networks are networks in which the direction of relationship matters, i.e. bank A borrowing from bank

B is not identical to bank B borrowing from bank A. Taking account of the amount of each loan allows us to retain
the information on the “intensity” of each relationship, which will be useful for weighing the data for regressions and
aggregates and for computing some network statistics, as described below.
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in this paper. The vertices (nodes) of the network, banks in our case, are indexed by i = 1, ..., I.

The edges (direct connections) between each pair of nodes i and j, loans in our case, are denoted

by cij , which is binary {0, 1}. Not every pair of nodes is connected by edges. The edges carry the

weights which measure the intensity of the connection, loan amount, which we denote as wij . Note

that wij > 0 if cij = 1 and wij = 0 if cij = 0. The edges are directed so that cij ∕= cji and wij ∕= wji.

We will denote cij and wij as connections going from node i to node j, i.e. loan from bank i to

bank j.

The length of a path is the number of edges that comprise that path regardless of the weight.

A geodesic path is a path between two given nodes that has the shortest possible length. We denote

the length of the geodesic path from node i to node j as gij . Note that each pair of nodes i and

j can have more than one geodesic path which will, by definition, have the same length. Because

the network is directed, there are pairs of nodes for which there is a path in one direction, and not

in the other. We denote the number of geodesic paths from i to j as pij . We denote the number of

geodesic paths that go from i to j through k as pikj .

In this paper we are interested in the reach of the network and the importance of each country

in terms of international financial intermediation. Thus, we limit our analysis to the following four

network statistics, of which first three measure the reach and the fourth measures bank’s importance

in international banking flows.

∙ OutEccentricity (oei) is the length of the longest geodesic path originating in node i:

oei = maxj gij .

∙ InEccentricity (iei) is the length of the longest geodesic path terminating in node i: iei =

maxj gji.

∙ MeanFarness (fi) is the length of an average geodesic path originating or terminating in

node i: mfi =
∑

j(gij + gji)/
∑

j(pij + pji).
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∙ Betweenness (bi) is the average ratio of geodesic paths between any pair j and k that go

through node i to the total number of geodesic paths between j and k: bi =
∑

j

∑
k(pjik/pjk).

In addition, in order to control for the total amount lent and borrowed and to compute weighted

averages we construct two more statistics.

∙ Emission is a sum of values of all edges incident from node i divided by the total number of

nodes in the network: EMISSIONi =
∑

j wij/I.

∙ Reception is a sum of values of all edges incident to node i divided by the total number of

nodes in the network: RECEPTIONi =
∑

j wji/I.

Table 1 presents, for each year, the number of loans in our original Loanware list, the number

of banks, the number of countries these banks are in, the number of geodesic paths in the network,

and the total amount lent, deflated by U.S. CPI. We can see a substantial decline in each of these

variables in 2008 and 2009, as we would expect. For instance, whereas on average over 1000 banks

participated in borrowing or lending each year, in 2009 the network consisted of only 558 banks.8

This table also reports the diameter of the network, which is simply the length of the longest

geodesic path in the network, the average degree of the network, which shows the average shortest

distance between every pair of two banks, and network density which is the ratio of edges in a

network over all possible ones.9 Note that as the network becomes more dense, the average length

of a geodesic path tends to becomes smaller. For example, in a complete network, where all the

nodes are linked directly to each other, average length of a geodesic path is one.

8Of course, there was an unusually high number of bank mergers and acquisitions during the crisis that would
automatically lower the number of distinct banks in the network. Two points are worth mentioning here — first, we
consider bank branches located in different countries as separate banks, whenever information is available. Insofar
as branches retain their names, mergers would not affect much our sample. Second, we are planning to incorporate
mergers information, subject to data availability, to the analysis.

9Since our network is directed, cij ∕= cji, so the total possible number of edges in the network is I(I − 1), where I
is the total number no banks in the network.
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∙ Diameter is the length of the longest geodesic path in the network: d = maxij gij .

∙ Average degree is the average length of geopaths in the network: ad =
∑

ij(gig+gji)/
∑

ij(pig+

pji).

∙ Density is the total number of edges in the network as a share of all possible edges: � =∑
ij(cig + cji)/(I(I − 1)).

We can see that all three measures declined substantially both during the 2001 recession and also

in the recent crisis indicating that the international banking network became smaller in a sense of

maximum and average length of the path, and more densely linked.

Table 2 presents summary statistics for our network measures for the full sample and for the

sample of U.S. and U.K. banks — two countries that dominated the sample. We can see, as we would

expect, that both U.S. and U.K. banks were on average more active than an average bank in the

entire network — with average U.S. bank receiving more loans and average U.K. banks extending

more loans. U.K. banks appear to have further reach in the network, both in terms of farness and

in terms of outeccentricity, and seem to have also been more important in intermediation — higher

betweenness than for U.S. banks.

2.2 Other data sets

We append bank network statistics with country-level data from the International Financial Statis-

tics (IFS), World Economic Outlook (WEO), World Development Indicators (WDI), and Bloomberg.

For each database, the following editions are used: IFS data are taken from April 2010 On-Line

edition; WEO data are taken from October 2009 edition (downloaded March 2010); WDI data are

taken from 2009 edition. We collect data on nominal GDP in U.S. dollars as a measure of country

size, real GDP growth and unemployment as measures of business cycle, bank lending activity as

a measure of bank lending to the private sector, exchange rates, inflation rates and U.S. CPI for
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scaling nominal variables.

Data on nominal GDP in U.S. dollars consist of series from WDI supplemented with IFS series

line 99b converted to U.S. dollars and with WEO data. Nominal GDP in local currency reported

in IFS line 99b is converted to U.S. dollars by using the exchange rate series described below. For

Euro Area countries, IFS extends nominal GDP in local currency series to present day. Data for

Taiwan are taken from WEO. No forecasts are used. Missing WDI data are automatically filled with

available IFS data only if the maximum absolute percent difference between the two WDI and IFS

series are less than or equal to five percent. For countries reporting percent difference greater than

five percent between WDI and IFS series, visual inspection is conducted before manually splicing

series. In the splicing process, IFS or WEO data is combined to WDI data at the beginning and/or

at the end of the WDI series only if earlier and/or most recent overlapping years, respectively, are

relatively similar. In some cases, IFS or WEO data is used for countries for which WDI data is

missing entirely. No WEO forecasts are used in the process of constructing nominal GDP in U.S.

dollars series.

Data on real GDP growth, unemployment, and inflation rate consist of series from IFS (lines

99b, 67r, and 64x, respectively) with missing observations filled with WEO data if available. Since

IFS does not report the data for Iceland and Taiwan, we take these series entirely from WEO. Where

WEO data are used, for the most recent years the figures are based on International Monetary Fund

(IMF) staff estimates.

Data on other depository corporations’ claims on private sector consist of series from IFS line

22d supplemented with series from line 22s for Euro Area countries, excluding Slovak Republic.

Data for Slovak Republic is reported in line 22d. For Euro Area countries, data denominated in

local currency reported on line 22d is discontinued after countries join the union and is continued

on line 22s with figures denominated in Euro. Thus to construct an uninterrupted series for Euro

Area countries, series reported in line 22s is converted to local currency using fixed exchange rates
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provided by IFS, and then appended to series reported in line 22d. The Netherlands, Luxembourg,

France, Belgium and Austria are missing 1998 data, both in IFS line 22d and 22s. Thus we fill in

1998 for these countries by taking the average of adjoining years after constructing combined series

from line 22d and 22s.

Data on exchange rates consist of local currency per US dollar series reported in WDI sup-

plemented with series from IFS line rf and WEO. The Euro denominated exchange rate series for

Euro Area countries reported in WDI and IFS are converted to local currency using fixed exchange

rates provided by IFS. Missing WDI data are filled with IFS data when available. For the following

countries, recent IFS data is allowed to be appended to WDI series since although there are large

discrepancies in exchange rates earlier in the series, differences disappear in recent years: Brazil,

Nicaragua, Afghanistan, Democratic Republic of Congo, and Slovenia. Exchange rate data for

Taiwan are calculated by dividing nominal GDP in local currency by nominal GDP in US dollars

as reported in WEO. For 2009, Taiwan’s exchange rate is taken from Bloomberg via the Federal

Reserve Board.

Data on seasonally adjusted US consumer price index is taken from the US Bureau of Labor

Statistics via Haver Analytics. The series consist of all items, all urban consumers, with the index

set to 100 between 1982 and 1984.

Dates of systemic banking crises are taken directly from Laeven and Valencia (2008). Data

on U.S. recessions are from the NBER. We also use Bank Regulation and Supervision Database,

updated in June 2008 (Barth, Caprio, and Levine, 2008).

3 Results

We conduct our analysis at the bank level, properly clustering standard error each time to avoid

downward bias (Moulton, 1990). We first analyze the effects of U.S. recessions and of the global
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financial crisis, then we turn to the analysis of the effects of country-specific recessions and systemic

banking crises.

3.1 Effects of U.S. and local recessions and of local banking crises

Table 3 shows the results of bank–level regressions of each of our four network statistics on indicators

of U.S. recession and indicators for years 2008 and 2009. Importantly, 2008-09 are also classified as

U.S. recession, and therefore the coefficients on indicators for 2008 and 2009 measure the change in

the network statistics in addition to recession effects. In all regressions we allow for common trend

and in the last four regressions we control, in addition, for the total loan amount in each year,

which is equal to the sum of all emissions or the sum of all receptions in each year. Regressions

reported in Table 3 do not include any fixed effects. However, results are robust to including bank

or country fixed effects; in fact, including bank fixed effects increases both the magnitudes and

the significance level of the coefficients of interest. Standard errors are clustered on year because

the variables of interest only vary year-to-year. The sample includes almost 8000 banks from 141

countries over 30 years.10

The first three columns of Table 3 demonstrate that the reach of the network tends to decline

during U.S. recessions on average and that during global financial crisis (especially in 2009) the

reach of the network declined even further than it would have during a regular recession. Average

importance of individual banks in intermediating international banking transactions, measured by

betweenness, also declines during recessions and also experienced an additional decline during the

global financial crisis, both in 2008 and in 2009.

One may be concerned that these effects are simply the result of decline in total lending

that tends to occur during U.S. recessions. To make sure that the effects we find are not purely

10The number of observations and the number of banks are slightly lower in farness and betweenness regressions
due to missing values of these statistics for a few banks.
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mechanical, we control, in the next four columns of Table 3, for the total amount lent. We continue

to find negative effects of both U.S. recessions and of global financial crisis on all four network

statistics. This means that network reach and average importance in intermediation tend to decline

during U.S. recessions and experienced further decline during global financial crisis for a given

amount of lending. In what follows, we will continue to control for total lending, separating total

emission and total reception when we control for these aggregates by country-year.11

We can interpret these results as follows: during U.S. recessions, and especially during the

global financial crisis, international banking network became more concentrated, in a sense that

interbank lending was made within a tightly knit core of banks, while banks on the periphery

were less involved, if at all. Importantly, Nier, Yang, Yorulmazer, and Alentorn (2008) show in a

theoretical model that more concentrated banking systems are prone to larger systemic risks. Our

results therefore suggest that this additional propagation mechanism of the banking crisis is present

in the data — crisis makes the banking network more concentrated which makes it more fragile.

Table 4 presents the analysis of the effects of country–specific recessions on the global banking

network. We define “recessions” as years in which real GDP growth rate was below 30-year linear

trend for each country. Appendix Table 1 lists recession years for each country in the sample. To

make sure our results are not driven by the U.S. banks, we exclude them from the sample. We

also exclude from the sample banks from the OFCs. Including these banks in the sample does not

affect the results. Because variables of interest are country–level, we include country fixed effects

and total emission and reception for each country in each year, we also cluster standard errors by

country-year, although clustering them by year does not change the results. We continue allowing

for common trend. Because we exclude U.S. banks and banks from OFCs, we now have about 6500

banks from 130 countries over 30 years.

First four columns of Table 4 show that our network statistics tend to fall during country–

11By construction, total emission is equal to total reception for the entire network. However, for each country
emission and reception need not and do not add up to the same number.
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specific recessions, and fell even further during global financial crisis, both in 2008 and 2009.

Importantly, for 85 percent of the sample 2008 is classified as recession, and for 98 percent of the

sample 2009 is classified as a recession. Thus, these results show that global banking network shrunk

further during the global financial crisis than it would have during “regular” global recession.

Last four columns of Table 4 control for the U.S. recession. We continue to exclude the

U.S. from the sample. As before, the results strongly show that banking network becomes more

concentrated during the U.S. recessions and even more so during the global financial crisis. We

can see, however, that only for betweenness do we still have a significant effect of country–specific

recessions. We interpret these results as showing that the reach of the global banking network

tends to decline during U.S. recessions but is not affected by local recessions, while the importance

of individual banks in intermediation declines when their countries are undergoing recessions, in

addition to its decline due to U.S. recessions. These results make sense intuitively — while the

network reach, by construction, depends on conditions in many countries, individual banks’ role in

intermediation is likely to be diminished by its home-country recession.

Table 5 provide similar analysis to that of Table 4, except now we study the effects of country–

specific banking crises, also listed in Appendix Table 1. To avoid a mechanical effect of banking

crises on the network, we lag the measure of banking crises by one year. As before we include

common trend, country fixed effects, total emission and reception by country. We exclude banks

from OFCs and cluster standard errors by country-year. Because banking crises data are available

for fewer countries, we only have about 3700 banks from 102 countries in these regressions. Once

again, first four columns do not control for the U.S. recessions, while last four columns do.

We find that local banking crises have negative effects on the reach of the network as measured

by outeccentricity and farness, although the size of the effects is small compared to those of U.S.

recession or global financial crisis and the coefficient on outeccentricity becomes insignificant if
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we exclude banks from the U.S.12 We find that there is no effect of local banking crises on the

importance of the banks in the intermediation. These effects do not change much if we control for

the U.S. recession. As before, we continue to find strong negative effects of the U.S. recession and

further negative effects of the global liquidity crisis.

To sum up, we find that U.S. recessions lead to the concentration of global banking network and

that this concentration was more pronounced during global financial crisis than during a “normal”

recession. We further find that local recessions and banking crises have only limited effects on

network characteristics, with local recession only affe3cting the degree of intermediation but not

the network reach of the banks in the affected countries.

3.2 How long do the effect lasts?

Bank relationships take time to form. We therefore expect that once they are disrupted during the

crises, they may take time to rebuild. To study this possibility, we focus on the effects of the U.S.

recessions and construct indicators of one and two years since the end of the U.S. recession.13 We

exclude 2008 and 2009 from the sample because current recession is not over and we do not want the

results to be driven by the global financial crisis. We continue to include trend and total amount

lent in each year. Since we no longer include country–level variables, we do not include country

fixed effects and we cluster standard errors by year. First four columns of Table 6 present the

results without any fixed effects, while second four columns include bank fixed effects. Regressions

in Table 6 span 28 years, during which there were about 7700 banks from 134 countries.

Once again, we find strong decline in network measures during the U.S. recessions. We find that

the effect is still negative in the first year after the recession. It is somewhat smaller in magnitude

than the decline during the recessions and is only statistically significant for ineccentricity in the

12The results without the U.S. banks are not reported but are available upon request.
13We experimented with three and four years, but found that, as can be seen from what follows, including these is

unnecessary.
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regressions without fixed effects and for three other measures in the regressions with bank fixed

effects. In the second year after the U.S. recession the effect becomes even smaller and even turns

positive for some measures and is only statistically significant for ineccentricity in the regression

without bank fixed effects.

We conclude from this analysis that the effects of U.S. recessions on global banking network are

less persistent than we would have expected. We find evidence that they are likely to last through

a year after the recession is over, but we do not see evidence of the effects persisting beyond that

first year.

3.3 What are the costs?

While the findings above are interesting from an academic point of view, we also want to investigate

their economic importance. In particular, we want to see whether the concentration of the global

banking network, such as occurs during U.S. recessions, has real economic consequences. We

measure these consequences by estimating the effects of network measures on GDP growth (percent

per year), unemployment rate (percent), and growth rate of the bank credit to the private sector

(percent per year, deflated by local CPI). Because our dependent variables are now country–level,

we transform our data into a country panel as follows.

First, we construct a first principal component of our four network measures at the bank level

— for bank i it is equal to

1stPCi = 0.42 ∗ oei + 0.44 ∗ iei + 0.59 ∗ fi + 0.54 ∗ bi.

It has an eigenvalue of 2.0 and captures 50 percent of variance.14 Next, we compute a simple

average of this principal component across banks for each country and year, thus obtaining a

14Second principal component also has an eigenvalue greater than 1 and captures additional 32 percent of the
variance, but does not enter significantly in the regressions and does not affect the results.
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country panel.15 We lag the principal component of network measures by one year.

Table 7 reports the results of our regression analysis. The panel size varies due to limited

availability of macro data. We exclude OFCs from all regressions and always control for country

fixed effects and common trend. First three columns present the basic specification, second three

columns control for U.S. recessions and exclude the U.S. from the sample. Last three columns

further exclude 2008 and 2009 from the analysis. The results are consistent across all three sets of

the regressions with the only exception of the coefficient on GDP growth that is no longer significant

in the third set of the regressions.

We find that higher network measures are associated with higher GDP growth, lower unem-

ployment, and faster increase in the bank credit to the private sector, even when we control for the

U.S. recessions that do indeed have negative effect on macroeconomic performance measures even

though the U.S. banks are excluded from the sample. It is important to keep in mind that these ef-

fects are identified by within country variation in banks’ network characteristics and macroeconomic

performance and not by cross-country differences.

The magnitudes of these effects are economically meaningful — one standard deviation increase

in the principal component (which is equal to about 1 in the aggregated country panel) would

increase GDP growth and lower unemployment by about a quarter of a percentage point, while it

would increase the growth rate of the bank credit to the private sector by about one percentage

point.

We can conclude that strong network relationships are good for the economy and therefore

when U.S. recession weakens them, they can function as a propagation mechanism of the crisis.

15We also experimented with computing weighted average using sum of emission and reception for each bank as a
weight and found that our results are robust to such alteration.
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3.4 What can be done?

The importance of interbank relationships is relevant for policymakers in terms of requirements on

the transparency of the banks, which will reduce both the importance of the relationships and the

extent of their break-down during crises. Moreover, providing guarantees for interbank lending may

prevent the breakdown in confidence and trust that destroys interbank relationships. To illustrate

these points, the paper will exploit cross-country differences in bank regulation to test whether

indeed countries with more transparent banking systems or with better guarantees on interbank

transactions suffered less of a break-down in banking relationships during crises.

[To be completed]

4 Conclusion

U.S. recessions shrink global banking network.

Global financial crises affected the banking network even more than U.S. recessions would.

Local recessions and banking crises have less of an effect.

Effects of U.S. recessions persist just one year after.

Decline in the network linkages has economically meaningful real costs.

Bank regulation...

[To be completed]
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Appendix Country-specific recessions and banking crises
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Table 1: Size of network by year

Year Loans Banks Countries Geopaths Amount Diameter Avg. Degree Density (%)

1980 149 509 60 2185 124 6 3.1 0.80

1981 246 783 68 3688 163 15 3.2 0.61

1982 192 765 70 3806 159 11 3.2 0.65

1983 143 670 59 3665 119 10 4.0 0.62

1984 205 717 58 11130 121 17 5.7 0.71

1985 291 880 62 6883 279 19 3.9 0.65

1986 417 910 58 7409 552 17 3.9 0.64

1987 513 1114 58 7451 584 22 4.1 0.46

1988 438 1115 63 4883 572 14 3.2 0.42

1989 408 1079 61 3707 488 12 2.5 0.43

1990 509 1220 59 4144 828 13 2.5 0.40

1991 509 1235 65 4742 990 29 2.9 0.37

1992 534 1225 64 4560 2024 15 2.9 0.36

1993 536 1349 70 5701 1549 14 2.7 0.41

1994 700 1444 71 10406 2250 29 3.6 0.46

1995 823 1576 77 27061 1873 42 5.5 0.48

1996 868 1769 79 23687 1458 42 5.0 0.43

1997 882 1662 83 15147 1769 55 4.1 0.46

1998 582 1103 74 7870 2021 22 3.7 0.56

1999 549 1158 71 7047 1783 21 3.4 0.57

2000 587 1075 73 14030 1039 28 4.7 0.70

2001 350 849 74 5579 434 11 2.8 0.86

2002 401 792 67 6131 401 22 3.6 0.84

2003 417 828 78 5430 439 16 3.0 0.89

2004 515 984 88 9618 475 27 4.0 0.81

2005 834 1220 91 16972 661 42 4.4 0.74

2006 820 1225 99 19003 732 55 4.1 0.72

2007 671 1117 95 18040 831 53 4.4 0.77

2008 639 915 99 5709 576 35 3.3 0.68

2009 596 558 84 1263 374 16 2.6 0.60
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Table 2: Network summary statistics

Variable Observations Mean Std. Dev. Min Max

Total banks: 7935

Emission 30104 0.00071 0.0058 0 0.28

Reception 30104 0.00070 0.0042 0 0.22

Outeccentricity 30104 2.23 3.96 0 55

Ineccentricity 30104 0.92 2.92 0 52

MeanFarness 30085 1.36 0.62 1 5.42

Betweenness 30099 23.9 82.4 0 1899

US banks: 1313

Emission 3845 0.00078 0.0037 0 0.13

Reception 3845 0.00123 0.0067 0 0.22

Outeccentricity 3845 1.78 3.55 0 55

Ineccentricity 3845 0.55 1.51 0 26

MeanFarness 3845 1.23 0.51 1 4.55

Betweenness 3845 12.3 38.3 1 959

UK banks: 848

Emission 3727 0.00216 0.0141 0 0.27

Reception 3727 0.00068 0.0043 0 0.12

Outeccentricity 3727 2.97 4.81 0 44

Ineccentricity 3727 0.36 1.40 0 37

MeanFarness 3719 1.42 0.67 1 4.62

Betweenness 3727 19.1 65.7 0 1887
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