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Abstract

We study the relation between country financial connectedness and systemic risk for
U.S. banking organizations with global exposures. We find that banks with more for-
eign claims in countries that are well connected to global financial markets contribute
more to U.S. systemic risk. We document specific bank-level (systemic importance,
leverage and illiquidity) and country-level (financial crises) channels that amplify these
effects. We also examine the roles different forms of connectedness, and types and
sectors of foreign claims, play for cross-border risk propagation. Our findings are par-
ticularly relevant for macro-prudential policy given the concentration of U.S. financial
claims in well-connected markets.
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1 Introduction

Many countries around the world liberalized their financial markets over the last half a
century, adopting policies that promote free capital flows and removing trade barriers in
financial assets. As a result, the global financial system has become increasingly more inte-
grated and connected (Stulz (2005)). Financial integration has been a particularly important
factor in the context of global banking that explains cross-border asset holdings of banking
organizations (Focarelli and Pozzolo (2005)). Figure 1 illustrates this point for U.S. bank
holding companies (BHCs), suggesting that U.S. BHCs held nearly twice as much foreign
claims in countries that are well-connected to global financial markets relative to other less

connected countries over the period [2005:Q1-2016:Q4].
[Insert Figure 1 about here]

The rise of global banking over the past two decades (McGuire and Tarashev (2008)) and
the concentration of foreign claims in countries that are well connected to global financial
markets has added a sense of urgency to studying the effects of connectedness on risk, and
systemic risk in particular given its large economic costs (e.g., Bernanke (1983), Dell’ Ariccia
et al. (2008)). Financial integration may improve the allocative efficiency of capital and create
opportunities for risk-sharing across countries (e.g., Obstfeld (1994), Acemoglu and Zilibotti
(1997)). On the flip side, the concentration of claims in highly financially connected countries
might reduce such benefits through the enhancement of mechanisms for risk transmission due
to the de-segmentation of financial markets (e.g., Stiglitz (2010)). In the wake of the 2007-09
financial crisis, there has been an intensive regulatory discussion about the impact of financial
connectedness on systemic risk and cross-country contagion. However, this discussion seems
to be relatively uninformed since direct empirical evidence on the subject is scarce.

This paper empirically examines whether the financial connectedness of foreign countries

where U.S. global banks have exposures affects U.S. systemic risk. To study this question,
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we utilize the full dimensionality of the Country Exposure reports, a unique supervisory
dataset on individual U.S. banks’ foreign claims that provides more granular and broader-
in-scope information than any publicly available data. With this data, we construct an
unbalanced panel of globally active U.S. financial institutions’ foreign claims at the bank-
quarter-country level over the period [2005:Q1-2016:Q4]. By focusing exclusively on global
banks, we enhance the homogeneity of the companies in our sample and eliminate selection
issues related to the choice of having global exposures. We subsequently merge information
on cross-country financial connectedness, which we measure with an index a la Diebold
and Yilmaz (2014) that summarizes the expected transmission of financial market volatility
across countries. In addition, we employ two recent systemic risk measures that have been
widely accepted and used in the literature: the marginal expected shortfall (MES) from
Brownlees and Engle (2016) and the delta conditional value-at-risk (ACoVaR) from Adrian
and Brunnermeier (2016). MES measures how vulnerable a bank is to a systemic event
and ACoVaR estimates the externality posed to the entire financial system if a particular
institution goes into distress.

We find a significant positive relation between country financial connectedness and U.S.
global banks’ contribution to systemic risk: banking organizations with foreign claims in
countries that are well connected to global financial markets contribute more to U.S. sys-
temic risk. Financial connectedness is statistically and economically significant, even after
controlling for an extensive set of country-level characteristics and bank-level correlates of
systemic risk. On average, we estimate that a one standard deviation increase in connect-
edness corresponds to an increase of 5.0% in MES and a 2.3% in ACoVaR relative to their
mean values. Importantly, this statistically and economically significant finding is robust
to various estimation techniques accounting for potential endogeneity and reverse causality
concerns.

We then investigate the financial connectedness and foreign claim dimensions that drive



the systemic risk effects. First, a decomposition of financial connectedness into “from” and
“to” foreign countries suggests that directional connectedness “from” foreign countries to
the rest of the world has a more pronounced economic effect on systemic risk. Second, a
decomposition of foreign claims into direct cross-border claims (i.e. claims of U.S. banks’
domestic affiliates on foreign entities and individuals) and local claims (claims of the banks’
affiliates in a foreign country on entities and individuals located in the foreign country)
indicates larger risk effects through direct cross-border exposures. Finally, a sectoral decom-
position of foreign claims into banking, non-bank private (e.g., corporates and households)
and public sectors suggests that foreign claims to the banking and non-bank private sectors
in financially connected countries contribute most to the increase in U.S. banks’ contribution
to systemic risk.

To better understand the nature of the association between foreign country financial con-
nectedness and U.S. systemic risk, and identify channels through which financial connected-
ness may amplify risk effects, we additionally explore interactions of financial connectedness
with banking organization characteristics and country financial conditions. First, at the bank
level, we show that the systemic footprint, leverage and illiquidity amplify the systemic risk
effects associated with global banks’ claims in financially connected countries. Second, at
the foreign country level, we document increased spillover effects to the U.S. from countries
that experience financial crises particularly when they are well financially connected.

Our study contributes to several research streams. First, we extend the literature on the
effects of international financial integration and connectedness. Second, we contribute to the
literature on cross-country financial linkages, shock propagations and risk spillovers. Third,
we advance the discussion around risk channels in global banking as well as the nature of
systemic risk and its determinants. Moreover, our study is relevant to the policy debate
around international banking regulation following the global financial crisis. Our results

highlight a systemic risk externality that arises from significant foreign banking exposures



in countries that are well-connected to global financial markets, and are generally aligned
with frameworks aimed at restricting cross-country and inter-market shock transmission
channels. They also suggest the potentially important role of domestic prudential regulation
in mitigating system-level risks arising from the financial globalization channel. Mechanisms
to improve the strength and resiliency of the banking system can help in dampening a crisis.

The remainder of the paper is organized as follows. Section 2 details our contributions to
the literature. Section 3 develops the main hypotheses for our empirical analysis. Section 4
describes our data and presents summary statistics. Section 5 and Appendix B present our

regression results. Section 6 discusses potential policy implications. Section 7 concludes.

2 Related literature

Our study bridges several literature streams in economics and finance. First, we contribute
to the literature on the effects of international financial integration and connectedness. Men-
doza et al. (2009) suggest that financial integration may contribute to global financial im-
balances, especially when countries differ in financial markets development. Kalemli-Ozcan
et al. (2013a) and Kalemli-Ozcan et al. (2013b) identify a strong negative effect of banking
integration on country output synchronization (i.e. divergent economic activity as a result
of higher integration), but this relation is much weaker (close to zero) during periods of
financial turmoil. Bekaert et al. (2011a), Bekaert et al. (2005) and Bekaert et al. (2006)
show that equity market liberalizations and financial openness increase factor productivity
growth and real economic growth, and lower consumption growth volatility. Further, Bekaert
et al. (2011b) provide evidence that market integration is essential for aligning growth op-
portunities with FDI. Levine and Zervos (1998), Henry (2000b) and Henry (2000a) show
that liberalizing restrictions on foreign equity transactions and flows boost domestic equity

market liquidity, stock prices and investment.



Different from the above studies, we examine how cross-country financial connectedness
affects the systemic risk contributions of U.S. global banking organizations. In contrast to
the documented benefits of financial openness, our study identifies a significant externality:
concentrated exposures in financially integrated markets increase global banks’ systemic risk
contributions. In doing so, we use granular and detailed data at the individual banking
organization level, which allows us a sharper and deeper analysis of the underlying channels
relative to the vast majority of studies in this area, which use macro-level data (Claessens
et al. (2012)).

We also contribute to the significant literature on cross-country and cross-market finan-
cial linkages, shock propagations and risk spillovers. Forbes and Rigobon (2002) show that
dramatic movements in one stock market can have a powerful impact on markets of very
different sizes and structures across the globe. Allen and Gale (2000) model financial conta-
gion and how it spreads across banks and regions conditional on the occurrence of a shock.
Peek and Rosengren (2000) study the transmission of the 1990s Japanese crisis to the United
States by investigating the real estate activity in the U.S. states where Japanese banks are
present. Kaminsky and Reinhart (2000) and Cetorelli and Goldberg (2012a) focus on the
role played by banks in spreading shocks through cutting bank lending during the 1982 debt
crisis, the 1997 Asian crisis and the 2007-09 financial crisis. Billio et al. (2012) empha-
size the importance of banks in shock propagation relative to other financial institutions
while Cetorelli and Goldberg (2011) highlight the importance of multinational banks for risk
transmissions across borders.

In addition to shedding light on the role of banks in cross-border risk linkages, we con-
tribute to this literature by highlighting that the transmission of risk across borders crucially
depends on the specific characteristics, such as the financial connectedness, of the country
destinations where bank hold claims. Our analysis identifies specific bank-level (systemic im-

portance, leverage and illiquidity) and country-level (financial crises) channels that amplify



risk transmission effects. We also examine the roles connectedness directionality, foreign
claim types and foreign claim sectors play for our systemic risk results, and find important
differences that could inform supervisory risk assessment and regulatory policy.

Finally, while an abundance of research examines the determinants of bank risk, most
studies largely ignore the effects of internationalization (Beltratti and Stulz (2012)). Amihud
et al. (2002) examine the effects of cross-border mergers and report that, on average, neither
the total risk nor the systematic risk of acquiring banks changes significantly. Similarly,
Buch et al. (2013) document only a weak link between internationalization and German
bank risk. In contrast, Berger et al. (2017) find a strong positive relation between inter-
nationalization and U.S. bank risk. Wagner (2010) and Ibragimov et al. (2011) argue that
diversification reduces firm-specific idiosyncratic risks, but increases the risk of systemic fail-
ures. Although we do not analyze the link between internationalization and risk directly,
our findings highlight financial connectedness between countries as an important channel
through which banking globalization may impact financial system risk. By specifically fo-
cusing on systemic risk, our study also contributes to the broader debate on the nature of

systemic risk and its determinants (De Bandt et al. (2012), Benoit et al. (2017)).

3 Hypotheses

Two mechanisms contributing to systemic risk have been discussed extensively in the liter-
ature. The first one comprises direct linkages between financial institutions, including risks
that propagate from an individual banking organization to the financial system through con-
tagion. The second one comprises exposures to common shocks and correlated risk-taking
by banking organizations. Financial connectedness may contribute to U.S. systemic risk if it
amplifies any of these mechanisms, but the existence or the direction of an empirical relation

is apriori unclear.



Financial integration may increase the risk synchronicity between the U.S. financial mar-
ket and U.S. multinational banks. Significant exposures of global banks to a country that
experiences a systemic event will likely entail significant losses to those banks. More im-
portantly, when the country is well-connected, the originating shock will be more readily
transmitted to the rest of the world, including the financial market of the United States.
The combination of stronger risk propagation at the system level and the simultaneous de-
terioration of the global banks’ financial standing serves to amplify system-level risk effects
through the banks’ losses and their interconnections to other U.S. institutions. A similar
argument can be made when a system-level shock is experienced domestically (i.e. in the
United States). The shock will be more easily transmitted to well-connected economies and
markets, and weaken the U.S. global financial institutions with exposures in those countries.
In a feedback loop, losses of U.S. global banks through foreign exposures will incrementally
weaken the U.S. domestic financial system and elevate U.S. systemic risk further.

In a related argument, the connectedness of foreign countries to the U.S. and the rest of
the world may increase the stand-alone risk of U.S. global banking organizations. Cetorelli
and Goldberg (2012a) and Cetorelli and Goldberg (2012b) show that global banks manage the
effects of liquidity shocks by activating internal capital markets between the head offices and
their foreign offices, thus reallocating funds on the basis of relative needs. High integration
of foreign office markets with the head or domestic office market, however, hampers liquidity
reallocation. Specifically, connectedness facilitates the propagation of shocks between the
domestic and foreign markets, effectively reducing banks’ ability to manage liquidity and
increasing the banks’ risk of insolvency. The higher (stand-alone) risk of global banks then
spills over to the rest of the system due to direct financial linkages with other financial
institutions. Importantly, global banks tend to have large systemic footprint due to their
size, complexity and global exposures. An increase in stand-alone risk of a global bank

may thus have systemic repercussions, increasing the likelihood of cross-firm contagion and



system-wide distress.!

Country connectedness might also affect U.S. systemic risk through the increase of risk
exposure commonality. Financial integration and country connectedness are associated with
lower market segmentation and higher asset return correlations across domestic and foreign
markets. This reduces the risk diversification benefits of internationalization and indirectly
increases banking organizations’ portfolio similarities, which has been argued to increase
systemic risk (e.g., Wagner (2010), Ibragimov et al. (2011), Allen et al. (2012)). By holding
assets in countries whose rates of return are highly correlated with their base market, U.S.

global banks’ exposure to common risk factors effectively increases.

Hypothesis 1A. U.S. global banks with foreign claims in countries that are well connected

to world financial markets have higher contribution to U.S. systemic risk.

Our conjecture in Hypothesis 1A, however, is not trivial or obvious (e.g., Williamson (1989)).
In fact, the association between U.S. systemic risk and country connectedness crucially de-
pends on the structure of financial markets (e.g., Allen and Gale (2000), Freixas et al. (2000),
Leitner (2005)). Moreover, intrinsic characteristics of global banks (e.g., size, complexity, sys-
temic importance, liquidity, capitalization, interbank exposures) and foreign markets (e.g.,
foreign market conditions) could moderate or counteract a relation between the systemic
risk contribution of these institutions and the financial integration of their foreign portfolios
(Nier et al. (2007), Wagner (2010), Acemoglu et al. (2015)). These additional considerations

suggest our alternative hypothesis:

Hypothesis 1B. U.S. global banks with foreign claims in countries that are well connected

to world financial markets do not have higher contribution to U.S. systemic risk.

ITheoretical studies provide additional insights about how financial contagion spreads across banks and
regions once a systemic event occurs, and emphasize that cross-bank and cross-region connectedness are
crucial channels for risk propagation (e.g., Allen and Gale (2000), Kodres and Pritsker (2002)). See Hasman
(2013) and Chinazzi and Fagiolo (2015) for recent surveys of contagion in banking.



4 Data, variable definitions and descriptive statistics

4.1 Sample construction

Banks can gain foreign exposure through direct cross-border or foreign affiliate activities
and through targeting different sectors of investment. We obtain confidential supervisory
information on the distribution, by country at the quarterly frequency, of claims (loans,
bonds, stocks, guarantees, etc.) on foreign residents held by individual U.S. banking orga-
nizations from Federal Financial Institutions Examination Council (FFIEC)’s 009 report.
Respondents include U.S. banks, savings associations, bank holding companies, savings and
loan holding companies and intermediate holding companies with $30 million or more in
claims on residents of foreign countries.? We use foreign exposure data that is reported on
an immediate-counterparty basis (i.e. country of residence of the borrower).

Using these data, we construct an unbalanced panel of U.S. banking organizations’ for-
eign claims reported separately for each bank-quarter-host country combination. We then
obtain and merge data from several other sources, including data on systemic risk measure-
ment (Section 4.3), cross-country financial connectedness (Section 4.4) as well as other data
(Section 4.5). The intersection of these databases yields our main sample that consists of
26,295 bank-quarter-host country observations (45 unique U.S. banking organizations with
exposures to 41 unique countries) during the period [2005:Q1-2016:Q4]. We emphasize that
while our sample comprises only 45 banks, these institutions account for the majority of U.S.
banking industry assets (78% as of 2016:Q4) and include the largest and most systemically
important U.S. banking organizations (e.g., J.P. Morgan Chase, Bank of America, Citigroup,
Wells Fargo, Goldman Sachs, Morgan Stanley). Furthermore, the 41 countries represented
in our final sample capture a substantial amount of U.S. banks’ foreign exposures (79% as

of 2016:Q4).

2More information on FFIEC 009 can be found at: https://www.ffiec.gov/forms009_009a.htm.


https://www.ffiec.gov/forms009_009a.htm

4.2 Foreign claims

Table 1 reports a breakdown of foreign claims by host country, where claims are summed
across banks in our sample in every quarter and then averaged across quarters. While our
foreign claims capture exposures to a total of 41 countries, a relatively small number of
countries account for the majority of U.S. global banks exposures. For example, on average,
the top ten countries by exposure account for nearly 70% of foreign claims in our sample.
The constituents of this list are no surprise. These are mostly large economies with developed
financial markets — a likely destination for U.S. banking organizations’ financial claims. The

top three countries are United Kingdom, Japan and Germany.
[Insert Table 1 about here]

FFIEC categorizations allow us to decompose foreign claims into direct cross-border and
local claims. Direct cross-border claims are extended by U.S. banks and their affiliates (in
countries other than the country of the borrower) on foreign residents. By contrast, local
claims are claims of U.S. BHCs’ foreign affiliates on residents located in the same foreign
country. Figure 2, Panel A presents the share of direct cross-border vis-a-vis local claims. On
average, cross-border claims made up around 47.3% of total foreign claims over the sample

period, while claims held through local representation constituted the remaining 52.7% share.
[Insert Figure 2 about here]

FFIEC categorizations also allow us to decompose foreign claims by target sector of
investment: banking sector, non-bank private sector or public sector. Figure 2, Panel B
shows that around 19.5% of U.S. banks’ foreign claims are on foreign banks, 70.7% on non-

bank private entities and 9.8% on foreign public entities, on average, over the sample period.
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4.3 Systemic risk

Systemic risk can be broadly defined as the risk of failure of multiple financial institutions
due to common shocks, herding in correlated risks and cross-institution contagion (Nier et al.
(2007), Allen et al. (2012), Benoit et al. (2017)). The 2007-09 financial crisis provided specific
examples of severe financial shocks and correlated risk-taking, and illustrated some of the
inter-linkages and interdependencies that ultimately undermined the stability of the entire
financial system. Multiple measures to quantify systemic risk, including both micro- and
macro-prudential approaches, have been offered in the finance and economics literature.® In
this paper, we focus on two micro-prudential, cross-sectional measures that have been widely
accepted by and extensively used in prior research: the marginal expected shortfall or MES
(Brownlees and Engle (2016)) and the delta conditional value-at-risk or ACoVaR (Adrian
and Brunnermeier (2016)). These measures capture distinct aspects of systemic risk.

MES measures how vulnerable a bank is to a systemic event (or exposure to common
sources of risk) and, specifically, estimates how individual institutions’ stock returns react
relative to those of the entire market when aggregate returns are low. We follow Acharya
et al. (2016) and estimate MES as BHC’s average return during the worst 5% market re-
turn days during a given quarter. We linearly transform the variable so that larger MES
values correspond to a higher level of systemic risk and divide it by one hundred for ease of
presentation.

ACoVaR estimates the externality posed to the entire financial system if a particular
institution goes into distress. More formally, ACoVaR is the value-at-risk of the banking
system conditional on a bank being in distress (95% quantile of quarterly equity return losses)
relative to the value at risk of the banking system conditional on a bank being in a normal
(median) state. We calculate ACoVaR following the quantile regression methodology of

Adrian and Brunnermeier (2016). We obtain a quarterly measure of ACoVaR by averaging

3See Bisias et al. (2012) and Benoit et al. (2017) for surveys of systemic risk literature and measures.
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weekly ACoVaR observations within a quarter. Similar to MES, larger ACoVaR values

indicate a higher level of systemic risk.

4.4 Country financial connectedness

We measure country financial connectedness with directional connectedness measures pro-
posed and developed in Diebold and Yilmaz (2009), Diebold and Yilmaz (2012) and Diebold
and Yilmaz (2014). Here, the Diebold-Yilmaz methodology is applied to daily stock market
index return volatilities from 45 countries. The connectedness measures are based on gener-
alized variance decompositions obtained from a vector autoregression (VAR) model of daily
range volatilities estimated over 150-day rolling windows. At the intuitive level, these mea-
sures capture how much of country ¢’s future uncertainty is due to shocks arising from other
countries and how much of other countries’ future uncertainty is due to shocks arising from
country ¢’s. While originally calculated at the daily frequency, we transform the measures
to the quarterly level by taking an average over all days in a given quarter. We scale them
by 100 for presentation purposes.

An important aspect of the connectedness measures is directionality (i.e. isolating the
effect of shocks from one country to other countries). For example, connectedness “transmit-
ted” from country 7 to the rest of the world (denoted C;_,0r14) is distinct from connectedness
“received” by country i from the rest of the world (denoted Cj, yoriq). To calculate total
connectedness for country i, we sum C;_0rq and Cjyorg- Table 1 and Figure 3 present

average financial connectedness by country.
[Insert Figure 3 about here]

European countries such as France, the Netherlands, Germany and the United Kingdom
are well integrated with global markets. In contrast, countries in South America (e.g.,

Argentina) and Asia (e.g., China) are comparatively less financially integrated with the rest
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of the world.

Variance decomposition connectedness measures based on stock market data are ap-
pealing for several reasons. First, they have obvious intuitive interpretation with regards
to directional financial connectedness between countries. Second, relative to balance sheet
measures, stock return information is more current and relevant for the transmission of cross-
country shocks. Third, equity markets account for a large fraction of global financial market
activity and the information contained in stock market data allow us to capture broad as-
pects of financial integration. Finally, the use of stock market data for the calculation of
connectedness measures ensures a broad cross-section and representation of countries in our
sample. Despite the appeal of these financial connectedness measures, we also confirm the
robustness of our results to a number of other financial connectedness measures used in prior

research in Appendix B.

4.5 Other determinants of BHC systemic risk

In our multivariate regression analysis, we include a number of country- and bank-level
controls. First, we include a set of country-level risk-relevant controls that capture a host
country’s institutional and economic environments (Anginer et al. (2014), Kalemli-Ozcan
et al. (2013b)). These include the natural log of GDP per capita, a country’s credit-to-GDP
ratio, the number of listed firms in a country’s stock exchange and a measure of output
synchronization. Separately, we control for the level of U.S. national economic activity as
measured by the Chicago Fed National Activity Index (CFNAI).

We also control for bank-level characteristics. Prior research has highlighted size and
leverage as important determinants of banks’ contribution to systemic risk (Brunnermeier
et al. (2012), Acharya et al. (2016), Brownlees and Engle (2016)). We thus control for bank
asset size and the ratio of bank total assets to total equity capital. Prior studies have also

linked non-interest income and non-deposit funding to systemic risk (Demirgiic-Kunt and
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Huizinga (2010), Brunnermeier et al. (2012)). Consequently, we control for the ratio of non-
interest to interest income and the ratio of deposits to total assets. To control for potential
international diversification effects on systemic risk (Wagner (2010), Ibragimov et al. (2011)),
we include the number of countries where a banking organization has foreign claims. Some
studies also suggest that banks may contribute more to systemic risk when they have higher
credit losses (e.g., Anginer et al. (2014)). Hence, we control for credit loss allowances as a
share of total assets. Finally, we control for bank liquidity risk and susceptibility to bank
runs by including in our estimations the ratio of high quality liquid assets to total net cash
outflows over a 30-day stress period. To mitigate the effects of outliers and potential data
errors, we winsorize bank-level variables at the 1*" and 99*" percentiles. Detailed variable

definitions are presented in Appendix A.

4.6 Summary statistics and correlations

Table 2 reports summary statistics for all variables described above (Panel A) and pairwise

correlations between our systemic risk and financial connectedness measures (Panel B).
[Insert Table 2 about here]

Panel A shows that the mean and standard deviation of MES are 9.4% and 7.8%, and
that the mean and standard deviation of ACoVaR are 1.5% and 0.6%. These summary
statistics, combined with the ranges of the two variables (37.6% for MES and 3.0% for
ACoVaR), suggest substantial variation of bank contribution to systemic risk in our sample.
The summary statistics similarly suggest significant in-sample variation for our financial con-
nectedness measure, Financial Connectedness. Panel B shows that both measures of systemic
risk are strongly positively correlated with Financial Connectedness. This is consistent with
the interpretation that U.S. BHC systemic risk increases with the financial connectedness of

banking organizations’ foreign exposures.
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5 Regression results

5.1 Country financial connectedness and systemic risk

In this section, we study the relation between country financial connectedness and the sys-
temic risk contribution of U.S. banking organizations with global exposures using multivari-
ate regressions. Because our data has multiple instances per bank-quarter (one observation
for every country a bank operates in), we employ a weighted regression approach. Each coun-
try exposure within a bank-quarter is weighted proportionately to a bank’s foreign claims
in that country in that quarter, and then bank-quarters are weighted equally among each

other. We estimate the following specification:
Systemic Risk;; = a;+SFinancial Connectedness;_1+yW;—1+6X,; - 1+CZi_1+€ 54 (1)

where ¢ indexes banks, j indexes countries and ¢ indexes quarters. Systemic Risk is a
bank’s contribution to U.S. systemic risk as measured by M ES or ACoVaR. Financial
Connectedness is the total financial connectedness between a foreign country and the rest of
the world. W is a vector of host country-level controls. X is a vector of bank-level controls.
Z measures U.S. economic activity. «; denotes bank fixed effects. All explanatory variables
are lagged one quarter. Standard errors are clustered at the BHCxquarter and country

levels. Table 3 presents results.
[Insert Table 3 about here]

Columns (1) and (3) examine the explanatory power of country financial connectedness
without controls, while Columns (2) and (4) provide results with the full set of controls.
Across all specifications, the financial connectedness of countries where U.S. global banks

hold claims is significantly positively related to the banks’ contribution to U.S. systemic risk.
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Based on Columns (2) and (4), a one standard deviation increase Financial Connectedness
is associated, on average, with a 5.0% increase in MES and a 2.3% increase in ACoVaR
relative to their mean values. The coefficients are significant at the 1% level. The control
variable coefficients are largely consistent with prior literature. We find that larger banks,
banks relying on non-deposit funding and banks with more loan loss allowances contribute

more to systemic risk.

5.2 Endogeneity and reverse causality
5.2.1 Instrumental variables

One may naturally be concerned that endogeneity or reverse causality is biasing the empirical
relations in Table 3. For example, a systemic event in the U.S. may trigger higher volatility
in global financial markets, which may in turn increase cross-country financial connectedness.
Alternatively, an omitted country-level factor may be driving both financial connectedness
between countries and banks’ contributions to U.S. systemic risk. We use instrumental
variables to address such concerns. For robustness, we use three different instruments.

Our first instrument measures the breadth of capital controls employed by a country, and
is motivated by the findings in the prior literature that there exist significant cross-country
differences in the extent of restrictions on foreign financial transactions (e.g., Bekaert et al.
(2002)). More stringent capital controls should deter financial integration and limit a coun-
try’s connectedness to global financial markets (e.g., Forbes et al. (2016)). To eliminate the
possibility of reverse causation where the realization of U.S. systemic risk might affect cross-
country capital controls, we lag country capital controls and measure them as of 1975, thirty
years prior to the beginning of our sample. Because country institutions and regulatory poli-
cies are persistent over time, foreign countries’ lagged capital controls should be significantly

correlated with the countries’ financial connectedness to global financial markets during our
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sample period. However, they should not have a direct effect on U.S. systemic risk.

Our second instrument refines the above idea with findings from Buera et al. (2011) and
Masciandaro and Romelli (2018), who emphasize the importance of regulatory spillovers
from a country’s neighbors to the country’s own institutional environment. The conjecture
here is that the breadth of capital controls used by a country is influenced by the regulatory
choices of its neighbors (e.g., due to social and political relations), and this could serve as
a plausible source of exogenous variation to that country’s financial connectedness. Based
on this argument, our second instrument measures a given country’s neighboring countries’
median breadth of capital controls (again measured as of 1975).

Finally, our third instrument is based on the idea that FDI expropriation by governments
deters investments and curbs capital flows (Lin et al. (2018), Azzimonti (2018)), which affects
the financial connectedness of the countries that engage in expropriations. We argue that FDI
expropriations arise as politically idiosyncratic events that should not be directly related to
U.S. systemic risk. We operationalize this idea with data on FDI expropriations from Hajzler
and Rosborough (2016) and define an indicator that captures the incidence of recent FDI

expropriations in a given country. Table 4 reports instrumental variables regression results.
[Insert Table 4 about here]

The first stage estimations in Panel A show that the IVs have highly significant coeffi-
cients, consistent with the expectation that broader capital controls and FDI expropriations
are associated with weaker financial connectedness. The adjusted R2s are high, and the
F-statistics are well above the threshold of 10 prescribed by Stock et al. (2002), which sug-
gests our estimations do not suffer from weak instrumental variable problems. The second
stage estimations in Panel B show that the coefficient of Financial Connectedness retains its
positive sign and is significant at the 1% level. The association between U.S. global banks’

contribution to systemic risk and the financial connectedness of the countries holding their
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exposures is thus statistically and directionally robust to accounting for endogeneity (e.g.,

due to omitted vairables) and reverse causality concerns.

5.2.2 Lamont and Polk (2002) regressions

A second source of endogeneity concern is that the association between the financial con-
nectedness of the countries where banks hold foreign claims and the banks’ contributions to
systemic risk reflects the institutions’ foreign claims destination choices. This raises selection
concerns of how banks choose the locations of their exposures and whether such choices are
related to systemic risk (beyond financial connectedness). To deal with BHCs” endogenous
location decisions, we adopt an approach similar to Lamont and Polk (2002) to capture
exogenous changes in a country’s financial connectedness to global markets. We decompose
changes in bank-level financial connectedness into two components: an exogenous compo-
nent that reflects changes in the financial connectedness of countries and an endogenous
component that reflects changes in foreign claims locations. Specifically, for every bank i
in quarter ¢, we keep only the countries which the bank has exposure to in both quarter
t and quarter t — 1. Countries which the firm is exposed to in quarter ¢, but not quarter
t — 1, are dropped from our estimation because they reflect discretionary decisions (by bank
management) on location changes of foreign claims, which are potentially endogenous in na-
ture. We thus measure only the exogenous shock to financial connectedness originating from
country 7 which is simply the change in financial connectedness in country j from quarter
t —1 to quarter t. We then estimate a first-difference specification of banks’ contributions to
systemic risk on financial connectedness. This empirical strategy should capture the effect
of changes in country financial connectedness, not reflecting changes in banks’ foreign claims

locations.

[Insert Table 5 about here]

18



Table 5 reports the results. An increase in country financial connectedness is related to
an increase in BHC systemic risk contributions. Coefficients of A Financial Connectedness
are statistically significant at least at the 5% level. Overall, these tests mitigate concerns
that our results in Section 5.1 are driven selection issues related to how banks choose the

foreign locations where they hold claims.

5.2.3 Foreign market entries

We next examine changes in banks’ exposures to foreign country financial connectedness
as a result of entries in new foreign markets to further support the causal interpretation of
our results in Section 5.1. Absent first-order selection issues (see previous section), whereby
a global bank’s decision to gain exposure into more or less financially connected foreign
countries is related to a time-varying latent characteristic driving systemic risk contribution,
new market entries can be treated as a relatively exogenous source of variation in the bank’s
foreign portfolio’s financial connectedness.

We define foreign market entries as events where U.S. banks’ foreign claims change from
zero to positive within a country-quarter pair. We then create Post Entry indicator variables
that equal 1 for quarters following a new foreign market entry and 0 otherwise. We use
several alternative window lengths around entry events: four, eight and twelve quarters. For
every event, we average data into one pre-entry and one post-entry observations. Finally,
we interact the Post Entry indicators with all country-level variables, including Financial

Connectedness. Table 6 presents results.
[Insert Table 6 about here]

The coefficients of Post Entry x Financial Connectedness are positive and significant
across all specifications. These results thus suggest that systemic risk increases during post-

market-entry periods when foreign countries are more financially connected. Moreover, the
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increase in risk is persistent, with a statistically significant relationship still observable at
eight and twelve quarters following a new foreign market entry. These findings corroborate
the previously documented relation that the financial connectedness of foreign markets where

U.S. global banks have exposures contributes to U.S. systemic risk.

5.3 Financial connectedness decomposition by directionality

As discussed in Section 4.4, an important aspect of financial connectedness is directionality.
So far, we have used total connectedness in our analyses, which combines connectedness
“transmitted” from country ¢ to the rest of the world (C;_uorq or “From”) as well as con-
nectedness transmitted from the rest of the world to country i (Ci_yorig or “T0”). One might
conjecture the relation between U.S. systemic risk and cross-country financial connectedness
to differ depending on the direction of connectedness. Particularly, connectedness might pose
a more serious threat to U.S. systemic risk when countries, where U.S. banks hold claims, are
connected to the rest of the world through transmission rather than reception of volatility.
In this section, we empirically examine the relative importance of the different directions
of connectedness. To do so, we split Financial Connectedness into Financial Connectedness
(From) and Financial Connectedness (To), and estimate specifications similar to Equation 1.

Table 7, Panel A presents results.
[Insert Table 7 about here]

We find that U.S. systemic risk significantly increases through either direction (“To”
or “From”) of financial connectedness. The magnitudes of the estimated coefficients, how-
ever, suggest that financial integration “From” foreign countries has a more pronounced
economic effect on U.S. systemic risk. Based on specifications in Columns (1), (2), (4) and
(5), a one standard deviation increase in Financial Connectedness (From) increases MES

and ACoVaR by 7.0% and 3.2%, respectively, relative to their means, whereas a one stan-
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dard deviation increase in Financial Integration (To) only increases those measures by 4.1%
and 1.8%, respectively, relative to their means. Columns (3) and (6) further confirm the
relative importance of Financial Connectedness (From) when we include the “From” and

“To” connectedness components simultaneously in the model.

5.4 Foreign claims decomposition by type and sector

As discussed in Section 4.2, foreign claims are comprised of cross-border and local claims as
well as claims to different sectors of the economy, such as banks, non-bank private entities
(e.g., corporates and households) and public institutions. One might naturally expect the
relation between U.S. systemic risk and financial integration to differ depending on the type
of financial linkages that exist between a U.S. bank and a foreign country. For instance,
financial connectedness may matter less as a risk transmission channel if banks only have
local claims in a country because these are typically assets of subsidiaries locally incorporated
in those foreign markets, which parent BHCs have limited liability to. Likewise, financial
connectedness may be particularly important as a conduit for systemic shocks from and to
countries where BHCs have large banking sector exposures. As noted in prior research (e.g.,
Billio et al. (2012)), banks play a particularly important role in systemic risk propagation
due to their interconnectedness.

To explore these channels, we decompose U.S. bank foreign claims into different types
and sectors. First, we split foreign claims into cross-border and local claims and create
indicator variables for each. Specifically, we create the indicator variables Foreign Claims
(Cross-Border) and Foreign Claims (Local) that equal 1 if a country-quarter has positive
cross-border and local claims, respectively, and 0 otherwise. Separately, we also split foreign
claims into claims to banks, non-bank private entities and public institutions. Specifically, we
create the indicator variables Foreign Claims (Banking), Foreign Claims (Non-Bank Private)

and Foreign Claims (Public). Foreign Claims (Banking) equals 1 if a country-quarter has
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positive claims to commercial banks, savings banks and other depository institutions, and
0 otherwise. Foreign Claims (Non-Bank Private) equals 1 if a country-quarter has positive
claims to corporations and households, and 0 otherwise. Foreign Claims (Public) equals
1 if a country-quarter has positive claims to foreign governments and official institutions,
including government owned banks that serve official functions such as central banks, and
0 otherwise. We then interact these indicators with Financial Connectedness and estimate
specifications similar to Equation 1. Table 7, Panel B presents results.

The estimated coefficients on Foreign Claims (Cross-Border) x Financial Connectedness
in Columns (1) and (3) are highly significant, indicating that direct cross-border exposures
are particularly relevant for the relation between banks’ contribution to U.S. systemic risk
and cross-country financial integration. By contrast, the estimated coefficients on Foreign
Claims (Local) x Financial Connectedness are statistically insignificant. These results sug-
gest that the link between U.S. systemic risk and financial integration is disproportionately
driven by U.S. BHCs’ direct cross-border exposures. The estimated coefficients on Foreign
Claims (Banking) x Financial Connectedness, Foreign Claims (Non-Bank Private) x Finan-
cial Connectedness and Foreign Claims (Public) x Financial Connectedness in Columns (2)
and (4) further indicate that while exposures to foreign banks and non-bank private entities
in countries that are more financially connected are important for U.S. banks’ contribution

to systemic risk, exposures to foreign public institutions are not significantly so.

5.5 Bank characteristics
5.5.1 Systemically important banks

Certain banking organizations are so central to the U.S. and global financial systems that
their failure could cause devastating damage, both to financial markets and the larger econ-

omy. These institutions are often referred to as “Global Systemically Important Banks”
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or GSIBs. A number of institutions in our sample could be considered GSIBs given their
size, complexity and global footprint. In light of our findings that cross-country financial
connectedness increases U.S. global banks’ contribution to systemic risk, this motivates us
to examine if an individual bank’s systemic importance further amplifies this relation.

To test this, we interact measures of systemic importance with Financial Connectedness
and estimate a model similar to Equation 1. More specifically, we define GSIB as equal to
1 if a BHC is designated as a global systemically important bank by the Federal Reserve
System, and 0 otherwise (Federal Reserve System (2015)). Table 8, Columns (1) and (4)

present results.
[Insert Table 8 about here]

The positive impact of country financial connectedness on global banks’ contribution to
systemic risk is driven by systemically important financial institutions. The interaction terms
GSIB x Financial Connectedness are positive and significant (at the 1% level) in both speci-
fications.* These findings are overall consistent with the notion that GSIBs pose significant
risks for financial system stability, and support regulatory policy of heightened resiliency

requirements for these firms.

5.5.2 Bank leverage

Cross-country shock propagation could have systemic consequences particularly if the af-
fected banks are vulnerable. Because bank capital serves to absorb unexpected losses, the
risk of banks crucially depends on their capital buffers. In the context of our prior find-
ings that cross-country financial connectedness has risk-increasing effects, it is expected that
higher leverage particularly at banks with exposures in countries that are well connected to

world financial markets might amplify risks posed to the U.S. financial system. Banks that

4Due to the inclusion of bank fixed effects, we are unable to identify the coefficients on GSIB individually.
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are better capitalized (i.e. have lower leverage) should be more resilient against risks arising
from international financial integration.

To test this channel empirically, we measure leverage with the ratio of bank total as-
sets to bank total equity capital (Leverage). We then interact Leverage with Financial
Connectedness and estimate a model similar to Equation 1. Table 8, Columns (2) and (5)
present results. The interaction terms Leverage X Financial Connectedness are positive and
significant (at least at the 5% level). Consistent with expectations, bank leverage amplifies
the risk-increasing effects associated with higher financial connectedness of foreign exposure

destinations.

5.5.3 Bank liquidity

Bank characteristics such as balance-sheet composition might also interact with the effects
of cross-country financial connectedness in determining the stability of the financial system.
The amount of liquidity held by the banks can be a key factor in this respect. Specifically,
banks without enough liquidity that experience funding shocks might have to liquidate assets
to meet financial obligations. In circumstances when there is not enough liquidity in the
market, resulting fire sales could destabilize asset prices and increase systemic risk. On the
other hand, banks with high liquidity should be less susceptible to cross-border financial
and liquidity shocks, offsetting some of the risks associated with exposures in connected
countries.

To investigate this channel empirically, we measure liquidity with Liquidity Coverage
Ratio, defined as the ratio of high-quality liquid assets to total net cash outflows over a
30-day stress period (Basel Committee on Banking Supervision (2013)). We then interact
Liquidity Coverage Ratio with Financial Connectedness and estimate a model similar to
Equation 1. Table 8, Columns (3) and (6) present results. The interaction terms Liquidity

Coverage Ratiox Financial Connectedness are negative and significant (at least at the 5%
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level) in both specifications. As expected, increased bank contribution to systemic risk
associated with foreign bank claims in well connected countries could be mitigated through

additional bank liquidity.

5.6 The transmission of foreign crises

As theoretically modeled in Allen and Gale (2000), a significant financial shock in a given
market may trigger financial contagion across markets, whereby financial linkages serve as
a conduit for the cross-market risk spillovers. In the present section, we build on these
theoretical findings and empirically examine whether U.S. banks with exposures to countries
that are well connected to global financial markets contribute more to systemic risk when
those countries experience financial turmoil.

In our tests, we leverage data from Laeven and Valencia (2012) to identify the timing of
financial crises across different countries. We define an indicator variable, Foreign Financial
Crises, equal to 1 if a foreign country experiences financial dislocations in the previous year
due to systemic banking, currency and sovereign debt crises, and 0 otherwise. We then
include interaction terms between Foreign Financial Crises and Financial Connectedness in

a model similar to Equation 1. Table 9, Columns (1), (2), (5) and (6) presents the results.
[Insert Table 9 about here]

The effect of foreign crises on U.S. systemic risk come is more pronounced when crises
occur in countries that are financially connected. The interaction term Foreign Financial
Crises x Financial Connectedness are positive and significant at the 1% level. These results
highlight that U.S. bank foreign exposures to countries that are well financially integrated
serve as a conduit for cross-country financial contagion and transmission of systemic risks.

In additional analysis, we also test whether foreign country financial connectedness played

a significant role during the 2007-09 financial crisis. For this purpose, we define an indicator
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variable, 2007-09 Financial Crisis, equal to 1 over the period [2007:Q4-2009:Q3], 0 otherwise.
We calculate interaction terms between 2007-09 Financial Crisis and Financial Connected-
ness and test their significance. Table 9, Columns (3), (4), (7) and (8) presents the results.
While financial crises in well connected foreign countries pose significant risk to the U.S.
financial stability, financial connectedness did not play a significant role during the 2007-09
crisis. The positive coefficients on 2007-09 Financial Crisisx Financial Connectedness are

statistically insignificant at conventional levels.

6 Policy implications

Since the 2007-09 financial crisis, policymakers have significantly reoriented their focus to-
ward financial stability, often expressing the willingness to trade-off beneficial financial sys-
tem characteristics for stability. For example, Tarullo (2012) notes that the primary goal
of the Dodd-Frank Act is to contain systemic risk, even if this cuts back on the competi-
tiveness and efficiency of U.S. banking organizations. Other central banks around the world
have similarly made financial stability their priority.

For global banks, multinational exposures require dealing with the trade-off between risk
sharing and the risk of contagion. On the one hand, global diversification could reduce
risk through eliminating the idiosyncratic losses embedded in banks’ individual portfolios
(e.g., Samuelson (1967)). On the other hand, the cross-border financial linkages resulting
from global diversification enable and facilitate the propagation of system-level shocks across
countries (e.g., Stiglitz (2010)). In these arguments, the extent of connectedness among mar-
kets play a crucial role for the risk outcomes, and should thus be an important consideration
in the supervision and regulation of globally active banks.

Our results provide empirical evidence of a significant systemic risk externality associ-

ated with global banking exposures in countries that are well-connected to the world finan-
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cial markets. Our results are thus generally aligned with frameworks aimed at managing
cross-country connectedness and restricting inter-market shock transmission channels. For
example, some national regulatory authorities have advocated for “ring fencing” and “local
liquidity pools” as restrictions on banks’ global liquidity management (Goldberg and Gupta
(2013) and Claessens (2017)). Others have suggested that well-designed capital controls
could be used to prevent contagion during crisis episodes (e.g., Stiglitz (2010)).

We are careful to note, however, that designing and implementing such mechanisms is
very challenging in practice. They come with their own set of frictions, inefficiencies and
risk externalities (e.g., Frame et al. (2018)). The optimal level of integration necessarily
depends on the likelihood of large shocks (and ensuing systemic failure) relative to the level
of country-specific risks and the associated costs. Moreover, a careful consideration of the
types and severity of informational and other frictions in different markets is essential for
proper understanding the trade-offs and benefits of capital market integration and resulting
connectedness.

Our results also suggest that prudential regulation can improve financial system stability.
Specifically, we show that higher connectedness increases systemic fragility specially when
bank illiquidity and leverage are high. Hence, strong liquidity and capital standards may in-
crease systemic resilience. Furthermore, our results highlight global systemically important
banks as a key channel for the destabilizing effects of connectedness. Our findings broadly
support the U.S. banking regulatory agencies’ approach to allow capital and liquidity ex-
pectations to vary with the size, scope of operations, activities and systemic importance of
firms. Specifically, our results are consistent with the regulators’ significantly heightened

expectations for the largest and most systemically important U.S. financial institutions.
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7 Conclusion

Global banking continues to be at the forefront of the current policy and academic debate
in the aftermath of the 2007-09 financial crisis. While global banking has strong benefits,
banks’ concentrated exposures in deeply integrated international markets can amplify the
propagation of cross-country financial shocks.

This paper studies the relation between country financial connectedness and systemic risk
for U.S. banking organizations with global exposures. Using granular supervisory data on the
distribution of U.S. banks’ foreign claims and recent systemic risk and financial connectedness
measures, we find that banks with more foreign claims in countries that are connected to
global financial markets contribute more to U.S. systemic risk. This relation is robust to
accounting for reverse causality and endogeneity concerns. Further, we document specific
bank-level (systemic importance, leverage and illiquidity) and country-level (country crises)
channels that amplify these effects. Finally, we also examine the roles directional financial
connectedness (“from” and “to” foreign countries), foreign claim types (direct cross-border
and local), foreign claim sectors (banking, non-bank private and public) play for the cross-
border transmission of risk.

We conclude that, in the context of global banking, cross-country financial integration
is an important amplification channel for U.S. systemic risk. Our results could inform the
assessment of system-level risks that arise as by-products of global banking exposures and
financial market connectedness. They are particularly relevant for macro-prudential pol-
icy given the concentration of foreign financial claims in well-integrated markets, and the

significant regulatory focus toward improved financial stability.
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Figure 1: U.S. BHC Foreign Claims and Country Financial Connectedness

This figure shows U.S. BHC foreign claims (USD billions) in countries above and below median Financial
Connectedness. The sample comprises 44 countries with Financial Connectedness data over the period
[2005:QQ1-2016:Q4]. Foreign claims data are from the Bank of International Settlements consolidated banking
statistics on an immediate counterparty basis. Financial Connectedness measures a country’s connectedness
to global financial markets.
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Figure 2: Foreign Claims by Type and Sector

This figure presents U.S. BHC foreign claim decompositions by exposure type and sector. Panel A decom-
poses foreign claims into cross-border and local claims. Cross-border claims are direct claims of domestic
banks, or their foreign affiliates in countries other than the country of the borrower, on foreign entities and
individuals. Local claims are claims of domestic banks’ foreign affiliates on local entities and individuals.
Panel B decomposes foreign claims into claims to banking, non-bank private and public entities. The sample
comprises 45 U.S. BHCs over the period [2005:Q1-2016:Q4] with foreign claims in 41 countries. Foreign
claims data are from Federal Financial Institutions Examination Council’s 009 report.
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Figure 3: Financial Connectedness across Countries
This figure presents a heat map of average Financial Connectedness across the 41 countries in our sample over the period [2005:Q1-2016:Q4].
Financial Connectedness measures a country’s connectedness to global financial markets. Darker colors indicate higher connectedness.



Table 1: U.S. BHC Foreign Claims by Country

This table sorts the 41 countries in our sample according to U.S. BHC average foreign claims (USD billions)
over the period [2005:Q1-2016:Q4]. The table also shows the average of Financial Connectedness, which
measures a country’s connectedness to global financial markets.

Foreign Financial
Country Claims Connectedness
United Kingdom 431.572 2.041
Japan 238.336 0.893
Germany 141.547 2.210
France 132.741 2.283
Mexico 102.492 1.266
Canada 92.088 1.456
Netherlands 84.829 2.246
South Korea 84.253 0.984
Australia 81.548 0.874
Brazil 61.843 1.287
China 56.870 0.693
India 54.829 0.848
Ireland 52.492 1.491
Singapore 48.851 0.909
Hong Kong 46.864 0.968
Spain 41.795 1.963
Ttaly 41.649 1.993
Switzerland 41.369 1.901
Belgium 24.242 2.087
Turkey 18.090 1.047
Russia 17.869 1.192
Malaysia 15.848 0.765
Denmark 15.665 1.581
Norway 13.596 1.643
Poland 13.522 1.357
Indonesia 12.375 0.904
Chile 11.850 1.055
Austria 10.014 1.709
South Africa 9.451 1.307
Thailand 9.009 0.763
Greece 8.509 0.979
Finland 7.056 1.840
Argentina 6.974 1.156
Philippines 6.922 0.723
Czech Republic 4.280 1.296
Hungary 4.263 1.136
Portugal 4.213 1.525
New Zealand 4.014 0.679
Peru 3.884 0.837
Venezuela 2.420 0.417
Pakistan 1.482 0.625
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Table 2: Summary Statistics and Correlations

This table presents summary statistics (Panel A) and pairwise correlations (Panel B). MES and ACoVaR
measure a BHC’s contribution to U.S. systemic risk. Financial Connectedness measures a country’s con-
nectedness to global financial markets. The sample is a panel of 26,295 BHC-country-quarter observations
over the period [2005:Q1-2016:Q4] of 45 U.S. BHCs. Detailed definitions of all variables are presented in
Appendix A.

Panel A: Summary Statistics

Mean SD Min Max Obs.
MES 0.094 0.078 —0.028 0.348 26,295
A CoVaR 1.491 0.636 0.422 3.388 25,207
Financial Connectedness 1.543 0.587 0.240 2.660 26,295
Ln(GDPPC) 0.102 0.009 0.061 0.113 26,295
Credit-to-GDP 1.211 0.468 0.082 2.191 26,295
Ln(Number of Listed Firms) 0.000 0.013 —0.043 0.018 26,295
Output Synchronization —0.018 0.026 —0.197 0.000 26,295
Ln(Assets) 18.780 1.502 15.461 21.670 26,295
Leverage 10.129 2.498 5.280 21.947 26,295
NII-to-I1 0.986 1.086 0.004 4.795 26,295
Deposits Ratio 0.606 0.192 0.014 0.889 26,295
Country Diversification 3.330 1.106 0.000 5.056 26,295
Loan Loss Allowance 0.018 0.011 0.001 0.055 26,295
Liquidity Coverage Ratio 0.394 0.503 0.037 2.726 26,295
CFNAI —0.302 0.812 —3.333 0.787 26,295

Panel B: Correlations

Financial
MES A CoVaR Connectedness
MES 1
A CoVaR 0.595*** 1
(0.000)
Financial Connectedness 0.155%** 0.261*** 1
(0.000) (0.000)
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Table 3: U.S. BHC Systemic Risk Contribution and Country Financial Connectedness
This table reports coefficient estimates from panel regressions of U.S. BHC contribution to U.S. systemic
risk on country financial connectedness and control variables. The sample is a panel of 26,295 BHC-country-
quarter observations over the period [2005:Q1-2016:Q4] of 45 U.S. BHCs. MES and ACoVaR measure a
BHC’s contribution to U.S. systemic risk. Financial Connectedness measures a country’s connectedness to
global financial markets. Detailed definitions of all variables are presented in Appendix A. We use a weighted
regression approach, where we weight each country exposure within a BHC-quarter proportionately to the
foreign claims a BHC has in a given country during a given quarter. Then, we weight BHC-quarters equally
among each other. We include BHC fixed effects and use robust standard errors with two-dimensional
clustering at the BHCx quarter and country levels in all specifications. P-values are reported in parentheses
and *** ** * denote significance at the 1, 5 and 10 percent significance level, respectively.

MES A CoVaR
(1) (2 (3) 4)
Financial Connectedness 0.024*** 0.008*** 0.150*** 0.059***
(0.000) (0.000) (0.000) (0.001)
Ln(GDPPC) —0.180 —2.457*
(0.241) (0.071)
Credit-to-GDP 0.003 0.039*
(0.288) (0.076)
Ln(Number of Listed Firms) 0.057 0.234
(0.228) (0.326)
Output Synchronization —0.091 —0.779*
(0.187) (0.064)
Ln(Assets) 0.022*** 0.103**
(0.001) (0.018)
Leverage 0.003* 0.015
(0.059) (0.174)
NII-to-1T —0.016*** —0.129***
(0.009) (0.002)
Deposits Ratio —0.050 —0.836***
(0.164) (0.000)
Country Diversification —0.010* —0.051
(0.072) (0.306)
Loan Loss Allowance 1.398*** 2.182*
(0.000) (0.072)
Liquidity Coverage Ratio —0.006 —0.036
(0.441) (0.441)
CFNAI —0.059*** —0.396***
(0.000) (0.000)
Observations 26,295 26,295 25,207 25,207
Adj. R2 .10 57 .45 .75
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Table 4: Instrumental Variable Regressions

This table reports coefficient estimates from instrumental variable regressions of U.S. BHC contribution to U.S. systemic risk on country
financial connectedness and control variables. The sample is a panel of BHC-country-quarter observations over the period [2005:Q1-2016:Q4]
of 45 U.S. BHCs. MES and ACoVaR measure a BHC’s contribution to U.S. systemic risk. Financial Connectedness measures a country’s
connectedness to global financial markets. Capital Controls 1975 is the percentage of capital controls not levied as a share of the total number
of capital controls listed by the IMF annual report on exchange agreements and exchange restrictions in 1975, multiplied by 10. Neighbor
Capital Controls 1975 measures neighboring countries’ median Capital Controls 1975. FDI Expropriation is an indicator equal to 1 if an FDI
expropriation act occurred in a given country over most recent 3 years, and 0 otherwise. Detailed definitions of all variables are presented in
Appendix A. We use a weighted IV regression approach, where we weight each country exposure within a BHC-quarter proportionately to the
foreign claims a BHC has in a given country during a given quarter. Then, we weight BHC-quarters equally among each other. We include
BHC fixed effects and use robust standard errors with two-dimensional clustering at the BHCx quarter and country levels in all specifications.
P-values are reported in parentheses and ***, ** * denote significance at the 1, 5 and 10 percent significance level, respectively. Panel A
presents first-stage regression results and Panel B presents second-stage regression results.
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Panel A: IV Regressions - First Stage

Financial Connectedness

(1) (2) (3)

Capital Controls 1975 0.031***
(0.001)
Neighbor Capital Controls 1975 0.038***
(0.001)
FDI Expropriation —0.226***
(0.000)
Ln(GDPPC) 42.522%** 30.441%** 30.606***
(0.000) (0.000) (0.000)
Credit-to-GDP —0.258*** —0.033 —0.323***
(0.000) (0.608) (0.000)
Ln(Number of Listed Firms) —2.797* —8.260*** 0.804**
(0.069) (0.000) (0.042)
Output Synchronization 2.477F** 1.528*** 1.709***
(0.000) (0.003) (0.000)
Ln(Assets) 0.036 0.018 0.024**
(0.151) (0.439) (0.016)
Leverage —0.014* —0.011 —0.009**
(0.079) (0.112) (0.022)
NII-to-1I —0.002 —0.027 —0.005
(0.943) (0.204) (0.687)
Deposits Ratio 0.040 —0.029 —0.115**
(0.738) (0.755) (0.043)
Country Diversification —0.029 0.001 —0.072%***
(0.391) (0.983) (0.006)
Loan Loss Allowance 2.858* 3.175* 3.269***
(0.066) (0.050) (0.000)
Liquidity Coverage Ratio 0.058 0.118** 0.063**
(0.273) (0.020) (0.013)
CFNAI —0.089*** —0.090*** —0.086***
(0.000) (0.000) (0.000)
Observations 25,803 24,437 25,803

Adj. R2 37 .38 .35
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Panel B: IV Regressions - Second Stage

IV: Capital Controls 1975

IV: Neighbor Capital Controls 1975

IV: FDI Expropriation

MES A CoVaR MES A CoVaR MES A CoVaR
(1 (2 3) 4) (5) (6)
Financial Connectedness 0.010*** 0.031*** 0.010*** 0.069*** 0.061*** 0.449***
(0.005) (0.002) (0.000) (0.000) (0.001) (0.000)
Ln(GDPPC) —0.290*** —0.914%*** —0.230*** —1.944%** —1.879*** —15.001***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Credit-to-GDP 0.003 0.011%*** 0.001*** 0.008*** 0.021%** 0.174%**
(0.196) (0.000) (0.009) (0.008) (0.000) (0.000)
Ln(Number of Listed Firms) 0.062 0.268*** 0.102*** 0.741%** —0.037 —0.441*
(0.166) (0.000) (0.000) (0.000) (0.279) (0.056)
Output Synchronization —0.093 —0.714*** —0.099** —0.780*** —0.187** —1.515%**
(0.183) (0.007) (0.018) (0.005) (0.043) (0.005)
Ln(Assets) 0.023*** 0.127*** 0.025*** 0.127*** 0.022*** 0.100**
(0.000) (0.008) (0.002) (0.007) (0.001) (0.026)
Leverage 0.003* 0.026** 0.003* 0.027*** 0.003** 0.018
(0.078) (0.011) (0.053) (0.009) (0.037) (0.266)
NII-to-1T —0.017*** —0.116** —0.015** —0.115** —0.017*** —0.132%**
(0.006) (0.012) (0.036) (0.013) (0.007) (0.001)
Deposits Ratio —0.055 —0.713** —0.061 —0.706** —0.047 —0.792%**
(0.134) (0.012) (0.163) (0.014) (0.180) (0.000)
Country Diversification —0.011** —0.047 —0.009 —0.053 —0.006 —0.027
(0.041) (0.304) (0.191) (0.262) (0.270) (0.586)
Loan Loss Allowance 1.425%** 2.779* 1.383*** 2.607 1.261*** 1.220
(0.000) (0.084) (0.000) (0.105) (0.000) (0.300)
Liquidity Coverage Ratio —0.007 0.020 —0.002 0.014 —0.010 —0.066
(0.345) (0.759) (0.874) (0.829) (0.198) (0.162)
CFNAI —0.058*** —0.379*** —0.059*** —0.376*** —0.054*** —0.364***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Observations 25,803 24,823 24,437 23,508 25,803 24,823
Adj. R2 57 .73 .58 .73 .57 .75




Table 5: Lamont and Polk (2002) Regressions

This table reports coefficient estimates from regressions of changes in U.S. BHC contribution to systemic risk
on changes in country financial connectedness and control variables. The sample is a panel of BHC-country-
quarter observations over the period [2005:Q1-2016:Q4] of 45 U.S. BHCs. MES and ACoVaR measure a
BHC’s contribution to U.S. systemic risk. Financial Connectedness measures a country’s connectedness to
global financial markets. We use a weighted regression approach where we weight each country exposure
within a BHC-quarter proportionately to the foreign claims a BHC has in a given country in quarter ¢ — 1.
Then, we weight BHC-quarters equally among each other. Differences are taken quarter-over-quarter for
each BHC-country pair. Detailed definitions of all variables are presented in Appendix A. We use robust
standard errors clustered at the BHC xquarter and country levels in all specifications. P-values are reported
in parentheses and *** ** * denote significance at the 1, 5, and 10 percent significance level, respectively.

MES A CoVaR
1) (2)
A Financial Connectedness 0.016** 0.395%**
(0.026) (0.000)
A Ln(GDPPQC) 0.365*** 2.257***
(0.000) (0.001)
A Credit-to-GDP —0.002*** —0.006
(0.000) (0.339)
A Ln(Number of Listed Firms) 0.076** 0.224
(0.029) (0.638)
A Output Synchronization 0.078 —1.484
(0.726) (0.404)
A Ln(Assets) 0.073** 0.573***
(0.034) (0.004)
A Leverage 0.003 —0.057***
(0.325) (0.001)
A NII-to-II —0.028** —0.203***
(0.016) (0.002)
A Deposits Ratio —0.189* —0.502
(0.060) (0.315)
A Country Diversification —0.013 0.039
(0.424) (0.621)
A Loan Loss Allowance —0.549 14.702**
(0.659) (0.012)
A Liquidity Coverage Ratio —0.020 0.101
(0.506) (0.375)
A CFNAI —0.015*** —0.266***
(0.000) (0.000)
Observations 25,063 24,018
Adj. R2 .06 26
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Table 6: Evidence from Foreign Market Entries

This table reports coefficient estimates from regressions of U.S. BHC contribution to U.S. systemic risk on country financial connectedness and
control variables around U.S. BHC foreign market entries. We define foreign market entries as instances where foreign claims change from 0 to a
positive value from one quarter to the next. MES and ACoVaR measure a BHC’s contribution to U.S. systemic risk. Financial Connectedness
measures a country’s connectedness to global financial markets. Post Entry is an indicator equal to 1 post entry, and 0 otherwise. Detailed
definitions of all variables are presented in Appendix A. For each foreign market entry, we use observation windows of +/— 4, 8 or 12 quarters
around when foreign claims change from 0 to positive over the period [2005:Q1-2016:Q4]. Variables are then averaged into one pre-entry and
one post-entry observations for every event. We include BHC fixed effects and use robust standard errors with two-dimensional clustering at
the BHC xquarter and country levels in all specifications. P-values are reported in parentheses and *** ** * denote significance at the 1, 5
and 10 percent significance level, respectively.



i

MES A CoVaR MES A CoVaR MES A CoVaR
(1) (2) 3) (4) (5) (6)
Post Entry x Financial Connectedness 0.007*** 0.040*** 0.005*** 0.017** 0.005*** 0.016**
(0.004) (0.004) (0.004) (0.030) (0.000) (0.039)
Post Entry x Ln(GDPPC) —0.223 —0.622 —0.237** —0.082 —0.278*** —0.834**
(0.101) (0.293) (0.036) (0.771) (0.001) (0.040)
Post Entry x Credit-to-GDP 0.005** 0.017 0.004 0.002 0.004** 0.007
(0.038) (0.312) (0.107) (0.830) (0.032) (0.516)
Post Entry x Ln(Number of Listed Firms) 0.025 0.882** 0.071 0.798*** 0.033 0.221
(0.750) (0.040) (0.282) (0.003) (0.438) (0.283)
Post Entry x Output Synchronization —0.148*** —0.773*** —0.084*** —0.583*** —0.032 —0.300
(0.007) (0.008) (0.009) (0.003) (0.198) (0.151)
Post Entry 0.004 —0.017 0.010 —0.025 0.018*** 0.065*
(0.732) (0.720) (0.256) (0.288) (0.009) (0.054)
Ln(Assets) 0.023*** 0.074* 0.019*** 0.051* 0.016*** 0.014
(0.000) (0.058) (0.000) (0.077) (0.000) (0.519)
Leverage 0.004*** 0.021* 0.003*** 0.015** 0.002** —0.002
(0.000) (0.070) (0.001) (0.049) (0.033) (0.668)
NII-to-I1 —0.013*** —0.143** —0.011** —0.124** —0.003 —0.025
(0.004) (0.013) (0.023) (0.014) (0.514) (0.381)
Deposits Ratio —0.021 —0.777*** —0.005 —0.453** —0.025 —0.570***
(0.439) (0.004) (0.861) (0.022) (0.331) (0.001)
Country Diversification —0.011** —0.006 —0.011*** —0.014 —0.010*** 0.022
(0.017) (0.876) (0.003) (0.589) (0.002) (0.311)
Loan Loss Allowance 1.303*** 2.634* 1.335%** 2.747* 1.590*** 4.483***
(0.000) (0.094) (0.000) (0.053) (0.000) (0.001)
Liquidity Coverage Ratio —0.011* —0.097* —0.012** —0.050 —0.018*** —0.039
(0.072) (0.098) (0.046) (0.297) (0.001) (0.392)
CFNAI —0.065*** —0.458*** —0.068*** —0.499*** —0.068*** —0.498***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Observations 2,177 2,177 2,118 2,118 2,029 2,029
Adj. R2 .83 .89 .88 .93 .92 .96




Table 7: Country Financial Connectedness and Foreign Claims Decompositions

This table reports coefficient estimates from panel regressions of U.S. BHC contribution to U.S. systemic
risk on country financial connectedness and control variable. The sample is a panel of 26,295 BHC-country-
quarter observations over the period [2005:Q1-2016:Q4] of 45 U.S. BHCs. MES and ACoVaR measure a
BHC’s contribution to U.S. systemic risk. Panel A decomposes country financial connectedness by direc-
tionality. Financial Connectedness measures a country’s connectedness to global financial markets, and is
the sum of Financial Connectedness (From) and Financial Connectedness (To). Financial Connectedness
(From) is the connectedness “transmitted” from a foreign country to global financial markets. Financial
Connectedness (To) is the connectedness “received” by a foreign country from global financial markets.
Panel B decomposes foreign claims by type and sector. Foreign Claims (Cross-Border) equals 1 if a BHC
has direct cross-border claims in a given country-quarter, and 0 otherwise. Foreign Claims (Local) equals 1
if a BHC has local claims in a given country-quarter, and 0 otherwise. Foreign Claims (Banking) equals 1
if a BHC has foreign claims to banking entities in a given country-quarter, and 0 otherwise. Foreign Claims
(Non-Bank Private) equals 1 if a BHC has foreign claims to the non-bank private entities in a given country-
quarter, and 0 otherwise. Foreign Claims (Public) equals 1 if a BHC has foreign claims to governments and
official entities in a given country-quarter, and 0 otherwise. Detailed definitions of all variables are presented
in Appendix A. We use a weighted regression approach, where we weight each country exposure within a
BHC-quarter proportionately to the foreign claims a BHC has in a given country during a given quarter.
Then, we weight BHC-quarters equally among each other. We include BHC fixed effects and use robust
standard errors with two-dimensional clustering at the BHCx quarter and country levels in all specifications.
P-values are reported in parentheses and *** ** * denote significance at the 1, 5 and 10 percent significance
level, respectively.
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Panel A: Financial Connectedness Decomposition by Directionality

MES A CoVaR
(1) (2) (3) (4) (5) (6)
Financial Connectedness (From) 0.035*** 0.049** 0.280*** 0.419***
(0.001) (0.040) (0.000) (0.005)
Financial Connectedness (To) 0.009*** —0.006 0.063*** —0.065
(0.001) (0.390) (0.002) (0.116)
Ln(GDPPC) —0.276 —0.124 —0.272 —3.300** —1.999* —3.250**
(0.157) (0.344) (0.143) (0.037) (0.097) (0.030)
Credit-to-GDP 0.004 0.003 0.004 0.047* 0.036* 0.048
(0.235) (0.287) (0.228) (0.087) (0.053) (0.132)
Ln(Number of Listed Firms) 0.041 0.055 0.022 0.126 0.211 —0.068
(0.334) (0.244) (0.674) (0.632) (0.347) (0.828)
Output Synchronization —0.092 —0.088 —0.087 —0.791* —0.752* —-0.738
(0.197) (0.196) (0.241) (0.075) (0.068) (0.106)
Ln(Assets) 0.020*** 0.022*** 0.019*** 0.088** 0.108** 0.080*
(0.002) (0.000) (0.008) (0.049) (0.014) (0.082)
Leverage 0.003** 0.003* 0.003** 0.016 0.014 0.017
(0.046) (0.066) (0.043) (0.168) (0.187) (0.129)
NII-to-II —0.015** —0.017*** —0.015** —0.121*** —0.132%** —0.118***
(0.014) (0.008) (0.017) (0.003) (0.001) (0.004)
Deposits Ratio —0.048 —0.051 —0.048 —0.819*** —0.847*** —0.821***
(0.176) (0.155) (0.172) (0.000) (0.000) (0.000)
Country Diversification —0.010* —0.010* —0.010* —0.049 —0.052 —0.049
(0.075) (0.069) (0.078) (0.319) (0.290) (0.308)
Loan Loss Allowance 1.362%** 1.414*** 1.353*** 1.870 2.309* 1.782
(0.000) (0.000) (0.000) (0.122) (0.058) (0.143)
Liquidity Coverage Ratio —0.006 —0.006 —0.006 —0.034 —0.037 —0.034
(0.462) (0.430) (0.460) (0.460) (0.427) (0.455)
CFNAI —0.058*** —0.059*** —0.058*** —0.394*%** —0.397%** —0.393***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Observations 26,295 26,295 26,295 25,207 25,207 25,207
Adj. R2 .57 .57 .57 .75 .74 .75
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Panel B: Foreign Claims Decomposition by Type and Industry Sector

MES A CoVaR
(1) (2) 3) (4)
Cross-Border Claims x Financial Connectedness 0.004** 0.030***
(0.021) (0.007)
Local Claims x Financial Connectedness 0.001 0.005
(0.304) (0.488)
Foreign Claims-Banks x Financial Connectedness 0.002** 0.039***
(0.048) (0.000)
Foreign Claims-Public x Financial Connectedness 0.001 —0.009*
(0.212) (0.081)
Foreign Claims-Non-Bank Private x Financial Connectedness 0.002*** 0.048***
(0.006) (0.000)
Ln(GDPPC) —0.105 —0.049 —1.728*** —2.098***
(0.211) (0.354) (0.001) (0.001)
Credit-to-GDP 0.002 0.002*** 0.035%** 0.024**
(0.110) (0.004) (0.001) (0.022)
Ln(Number of Listed Firms) 0.029 —0.004 0.033 —0.294
(0.531) (0.138) (0.901) (0.414)
Output Synchronization —0.082** —0.092** —0.698*** —0.806***
(0.022) (0.022) (0.000) (0.004)
Ln(Assets) 0.022*** 0.024*** 0.105*** 0.109**
(0.001) (0.003) (0.005) (0.016)
Leverage 0.003** 0.003* 0.014* 0.027***
(0.040) (0.054) (0.086) (0.007)
NII-to-IT —0.016** —0.015** —0.129*%** —0.107**
(0.012) (0.039) (0.002) (0.019)
Deposits Ratio —0.051 —0.061 —0.852*** —0.704**
(0.146) (0.164) (0.000) (0.012)
Country Diversification —0.011** —0.008 —0.060* —0.045
(0.027) (0.240) (0.065) (0.326)
Loan Loss Allowance 1.426*** 1.391*** 2.410* 2.504
(0.000) (0.000) (0.081) (0.111)
Liquidity Coverage Ratio —0.006 —0.000 —0.040 0.025
(0.425) (0.976) (0.399) (0.697)
CFNAI —0.059*** —0.060*** —0.398*** —0.379***
(0.000) (0.000) (0.000) (0.000)
Observations 26,295 26,295 25,207 25,207
Adj. R2 .57 .58 .74 .74
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Table 8: BHC Systemic Importance, Leverage and Liquidity

This table reports coeflicient estimates from panel regressions of U.S. BHC contribution to U.S. systemic risk on country financial connectedness
and control variables. The sample is a panel of 26,295 BHC-country-quarter observations over the period [2005:Q1-2016:Q4] of 45 U.S. BHCs.
MES and ACoVaR measure a BHC’s contribution to U.S. systemic risk. Financial Connectedness measures a country’s connectedness to
global financial markets. GSIB equals 1 if a BHC is designated as a global systemically important bank by the Federal Reserve System, and 0
otherwise. Leverage is the ratio of a BHC’s total assets to total equity capital. Liquidity Coverage Ratio is the ratio of a BHC’s high quality
liquid assets to total net cash out flows estimated over a 30-day stress period. Detailed definitions of all variables are presented in Appendix A.
We use a weighted regression approach, where we weight each country exposure within a BHC-quarter proportionately to the foreign claims
a BHC has in a given country during a given quarter. Then, we weight BHC-quarters equally among each other. We include BHC fixed
effects and use robust standard errors with two-dimensional clustering at the BHC xquarter and country levels in all specifications. P-values
are reported in parentheses and *** ** * denote significance at the 1, 5 and 10 percent significance level, respectively.
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MES A CoVaR
(1) (2) 3) (4) (5) (6)
Financial Connectedness 0.004*** —0.001 0.010*** 0.031** —0.025 0.070***
(0.007) (0.738) (0.001) (0.013) (0.177) (0.000)
GSIB x Financial Connectedness 0.007*** 0.066***
(0.004) (0.000)
Leverage X Financial Connectedness 0.001** 0.007***
(0.012) (0.001)
Leverage 0.003* 0.002 0.003* 0.027*** 0.017* 0.015*
(0.052) (0.151) (0.059) (0.008) (0.094) (0.070)
Liquidity Coverage Ratio x Financial Connectedness —0.004*** —0.024**
(0.005) (0.020)
Liquidity Coverage Ratio —0.000 —0.000 0.001 0.025 0.024 —0.000
(0.997) (0.988) (0.920) (0.699) (0.711) (0.996)
Ln(GDPPC) —0.142* —0.125 —0.192 —1.555** —1.372** —2.525%**
(0.082) (0.114) (0.201) (0.011) (0.019) (0.000)
Credit-to-GDP 0.003** 0.002** 0.003 0.021** 0.021** 0.039***
(0.022) (0.021) (0.283) (0.015) (0.012) (0.000)
Ln(Number of Listed Firms) 0.012 0.014 0.058 0.084 0.102 0.241
(0.674) (0.614) (0.210) (0.761) (0.695) (0.331)
Output Synchronization —0.096** —0.101** —0.090 —0.750*** —0.796*** —0.774***
(0.018) (0.015) (0.193) (0.005) (0.003) (0.000)
Ln(Assets) 0.024*** 0.023*** 0.021*** 0.116** 0.116** 0.102***
(0.003) (0.003) (0.001) (0.011) (0.012) (0.007)
NII-to-II —0.014** —0.014** —0.017*** —0.110** —0.111** —0.130***
(0.044) (0.043) (0.008) (0.017) (0.016) (0.001)
Deposits Ratio —0.061 —0.061 —0.048 —0.705** —0.713** —0.826***
(0.166) (0.162) (0.179) (0.012) (0.011) (0.000)
Country Diversification —0.008 —0.008 —0.010* —0.045 —0.043 —0.050
(0.252) (0.263) (0.077) (0.321) (0.344) (0.125)
Loan Loss Allowance 1.371%** 1.378%** 1.389*** 2.448 2.507 2.134
(0.000) (0.000) (0.000) (0.121) (0.115) (0.122)
CFNAI —0.060*** —0.060*** —0.059*** —0.379*** —0.377*** —0.396***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Observations 26,295 26,295 26,295 25,207 25,207 25,207
Adj. R2 .58 .58 .57 .73 .73 .75
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Table 9: Transmission of Foreign Crises

This table reports coeflicient estimates from panel regressions of U.S. BHC contribution to U.S. systemic risk on country financial connectedness
and control variables. The sample is a panel of 26,295 BHC-country-quarter observations over the period [2005:Q1-2016:Q4] of 45 U.S. BHCs.
MES and A CoVaR measure a BHC’s contribution to U.S. systemic risk. Financial Connectedness measures a country’s connectedness to global
financial markets. Foreign Financial Crises equals 1 if a country is in financial crisis during a given year, and 0 otherwise. 2007-09 Financial
Crisis equals 1 over the period [2007:Q4-2009:Q3], and 0 otherwise. Detailed definitions of all variables are presented in Appendix A. We use
a weighted regression approach, where we weight each country exposure within a BHC-quarter proportionately to the foreign claims a BHC
has in a given country during a given quarter. Then, we weight BHC-quarters equally among each other. We include BHC fixed effects and
use robust standard errors with two-dimensional clustering at the BHC xquarter and country levels in all specifications. P-values are reported
in parentheses and ***, ** * denote significance at the 1, 5 and 10 percent significance level, respectively.
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MES A CoVaR
1) (2) (3) (4) (5) (6) (7) (8)
Financial Connectedness 0.006*** 0.005* 0.005** 0.004* 0.047** 0.041* 0.036*** 0.029**
(0.005) (0.050) (0.020) (0.082) (0.034) (0.080) (0.005) (0.028)
Financial Crisis x Financial Connectedness 0.021*** 0.142%**
(0.000) (0.000)
Financial Crisis 0.036*** 0.020 0.262*** 0.064
(0.000) (0.378) (0.002) (0.758)
2007-09 Financial Crisis x Financial Connectedness 0.008 0.051
(0.194) (0.192)
2007-09 Financial Crisis 0.057*** 0.043*** 0.409*** 0.321%**
(0.000) (0.002) (0.000) (0.000)
Ln(GDPPC) —0.228 —0.260** —0.137 —0.131 —2.836** —2.981** —2.166** —2.136**
(0.115) (0.047) (0.120) (0.153) (0.027) (0.010) (0.019) (0.022)
Credit-to-GDP 0.003 0.004 0.003** 0.002* 0.043 0.044** 0.037*** 0.036***
(0.155) (0.189) (0.026) (0.051) (0.126) (0.046) (0.001) (0.002)
Ln(Number of Listed Firms) 0.053** 0.053*** 0.033 0.033 0.210*** 0.177 0.048 0.044
(0.017) (0.008) (0.121) (0.142) (0.008) (0.192) (0.403) (0.434)
Output Synchronization —0.085 —0.074 —0.065 —0.073 —0.734* —0.683* —0.595** —0.653**
(0.194) (0.198) (0.202) (0.177) (0.071) (0.052) (0.031) (0.032)
Ln(Assets) 0.023*** 0.023*** 0.027*** 0.027*** 0.110*** 0.112%** 0.137*** 0.140***
(0.000) (0.002) (0.000) (0.000) (0.006) (0.005) (0.001) (0.000)
Leverage 0.003* 0.003* 0.002 0.002 0.014 0.013 0.006 0.006
(0.067) (0.058) (0.279) (0.277) (0.195) (0.183) (0.521) (0.523)
NII-to-II —0.014** —0.013** —0.014** —0.014** —0.106*** —0.104*** —0.105*** —0.104***
(0.025) (0.030) (0.021) (0.023) (0.008) (0.010) (0.008) (0.008)
Deposits Ratio —0.037 —0.031 —0.002 —0.003 —0.724*** —0.700*** —0.432** —0.434**
(0.276) (0.377) (0.945) (0.935) (0.000) (0.001) (0.019) (0.019)
Country Diversification —0.009* —0.009* —0.011** —0.010** —0.046 —0.045 —0.059 —0.058
(0.061) (0.061) (0.031) (0.031) (0.295) (0.284) (0.166) (0.165)
Loan Loss Allowance 1.518*** 1.536*** 1.613*** 1.621*** 3.043** 3.149** 3.785%** 3.842%**
(0.000) (0.000) (0.000) (0.000) (0.013) (0.011) (0.003) (0.002)
Liquidity Coverage Ratio —0.004 —0.004 —0.002 —0.002 —0.024 —0.022 —0.012 —0.012
(0.603) (0.670) (0.802) (0.800) (0.615) (0.641) (0.771) (0.767)
CFNAI —0.058*** —0.056*** —0.040*** —0.040*** —0.390*** —0.383*** —0.259*** —0.259***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Observations 26,295 26,295 26,295 26,295 25,207 25,207 25,207 25,207
Adj. R2 .58 .58 .59 .59 .75 .75 .76 .76




Appendices

A Variable Definitions

2007-09 Financial Crisis — an indicator variable equal to 1 over the period [2007:Q4-
2009:Q3], and 0 otherwise.

Capital Controls 1975 — the percentage of capital controls not levied as a share of
the total number of capital controls listed by the IMF annual report on exchange
agreements and exchange restrictions in 1975, multiplied by 10.

CFNAI - an index (Chicago Fed National Activity Index) of U.S. economic activity.

Credit-to-GDP — a country’s private credit by deposit money banks and other financial
institutions as share of GDP.

Country Diversification — the number of unique countries in which a BHC has foreign
claims in a given quarter divided by BHC total assets, multiplied by 1,000.

A CoVaR — a BHC’s contribution to systemic risk, defined as the difference between the
conditional value at risk (CoVar) of the financial system conditional on an institu-
tion being in distress (95% quantile of quarterly equity return losses) and the CoVaR
conditional on the median state of the institution (Adrian and Brunnermeier (2016)).

Deposits Ratio — the ratio of BHC total deposits to total assets.

FDI Expropriation — an indicator equal to 1 if an FDI expropriation act occurred in a
given country over most recent 3 years, and 0 otherwise. An act of expropriation is
defined as the forced transfer of foreign direct investment assets at the country-year
level (Hajzler and Rosborough (2016)).

Financial Connectedness — a country’s connectedness to global financial markets. The
measure is based on country-level variance decompositions with a 10-day forecast hori-
zon obtained from a vector autoregression (VAR) model of daily range volatilities
estimated over 150-day rolling windows (Diebold and Yilmaz (2014)). Daily values are
transformed to the quarterly level by taking an average over all days in a given quar-
ter. Financial Connectedness (From) is connectedness “transmitted” from country i
to global financial markets. Financial Connectedness (To) is connectedness “received”
by country 7 from global financial markets.

Foreign Claims — the claims of U.S. global BHCs and their foreign affiliates on foreign
obligors (USD billions). Foreign Claims (Cross-Border) equals 1 if a BHC has direct
cross-border claims in a given country-quarter, and 0 otherwise. Foreign Claims (Local)
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equals 1 if a BHC has local claims in a given country-quarter, and 0 otherwise. Foreign
Claims (Banking) equals 1 if a BHC has foreign claims to banking entities in a given
country-quarter, and 0 otherwise. Foreign Claims (Non-Bank Private) equals 1 if a
BHC has foreign claims to the non-bank private entities (e.g., corporates, households)
in a given country-quarter, and 0 otherwise. Foreign Claims (Public) equals 1 if a BHC
has foreign claims to governments and official entities in a given country-quarter, and
0 otherwise.

Foreign Financial Crises — an indicator equal to 1 if a country is in a systemic, debt
restructuring, default, or currency crisis over a given year, and 0 otherwise.

GSIB - an indicator variable equal to 1 if a BHC is designated as a global systemically
important bank by the Federal Reserve System (Federal Reserve System (2015)), and
0 otherwise.

Leverage — the ratio of BHC total assets divided to total equity capital.

Liquidity Coverage Ratio — the ratio of high quality liquid assets to total net cash
outflows over a 30-day stress period (Basel Committee on Banking Supervision (2013)).

Ln(Assets) — the natural log of BHC total assets.
Ln(GDPPC) — the natural log of a country’s real GDP per capita.

Ln(Number of Listed Firms) — the natural log of the total number (in thousands) of
domestic companies listed on a country’s stock exchange.

Loan Loss Allowance — the ratio of a BHC’s allowance for loans and lease losses to BHC
total loans.

MES - a BHC’s contribution to systemic risk, defined as (-1) times the average stock
return of a BHC during the worst five percent market return days in a given quarter
(Acharya et al. (2016)).

Neighbor Capital Controls 1975 — neighboring countries’ median Capital Controls 1975.
NII-to-IT — the ratio of non-interest income to interest income.

Output Synchronization — (-1) times the difference in a country’s real GDP growth and
the U.S. real GDP growth in a given year (Kalemli-Ozcan et al. (2013b)).
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B Alternative measures of financial connectedness

In this section, we show that our results presented in Section 5.1 are robust to alternative
measures of financial connectedness. In constructing these measures, we follow Edison et al.
(2002) and Kalemli-Ozcan et al. (2013b) and use data on aggregate cross-border financial
flows between the U.S. and other countries, sourced from the Bank of International Set-
tlements (BIS) Locational Banking Statistics. The use of BIS data decreases the country
representation in our sample from 41 to 24 countries. Definitions follow.

For country 7 in quarter t: Stock of Capital Flows is defined as the stock of bilateral
cross-border assets and liabilities between the U.S. and country i; Capital Flows is defined
as the gross flows of bilateral cross-border assets and liabilities between the U.S. and country
1; Stock of Capital Inflows is defined as the stock of bilateral cross-border stock of liabilities
between the U.S. and country i; Capital Inflows is defined as the natural log of bilateral
cross-border flows of liabilities between the U.S. and country i. All measures are adjusted for
inflation, normalized by the sum of the populations of the U.S. and country 7, and natural-log
transformed. Higher values of the variables indicate higher financial connectedness. Table B1

presents the results.
[Insert Table B1 about here]

We find that the previously documented positive association between country financial
connectedness and global banks’ contribution to U.S. systemic risk is robust to alternative
measures of connectedness. The estimated coefficients on Stock of Capital Flows, Capital
Flows, Stock of Capital Inflows and Capital Inflows are positive and significant at least at
the 5% level.
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Table B1: Country Financial Connectedness: Alternative Definitions

This table reports coeflicient estimates from panel regressions of U.S. BHC contribution to U.S. systemic risk on country financial connectedness
and control variables. The sample is a panel of BHC-country-quarter observations over the period [2005:Q1-2016:Q4] of 45 U.S. BHCs. MES
and A CoVaR measure a BHC’s contribution to U.S. systemic risk. For country i in quarter ¢: Stock of Capital Flows is defined as the stock of
bilateral cross-border assets and liabilities between the U.S. and country 4; Capital Flows is defined as the gross flows of bilateral cross-border
assets and liabilities between the U.S. and country i; Stock of Capital Inflows is defined as the stock of bilateral cross-border stock of liabilities
between the U.S. and country i; Capital Inflows is defined as the natural log of bilateral cross-border flows of liabilities between the U.S. and
country 4. All four measures are adjusted for inflation, normalized by the sum of the populations of the U.S. and country i, and natural-log
transformed. Higher values of the variables indicate higher financial connectedness. Detailed definitions of all variables are presented in
Appendix A. We use a weighted regression approach, where we weight each country exposure within a BHC-quarter proportionately to the
foreign claims a BHC has in a given country during a given quarter. Then, we weight BHC-quarters equally among each other. We include
BHC fixed effects and use robust standard errors with two-dimensional clustering at the BHCx quarter and country levels in all specifications.
P-values are reported in parentheses and *** ** * denote significance at the 1, 5 and 10 percent significance level, respectively.
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MES A CoVaR
(1) (2) (3) (4) (5) (6) (7) (8)

Stock of Capital Flows 0.002*** 0.018**

(0.000) (0.034)
Capital Flows 0.003*** 0.019***

(0.000) (0.001)
Stock of Capital Inflows 0.002*** 0.016**
(0.000) (0.043)
Capital Inflows 0.002** 0.016**
(0.036) (0.011)

Ln(GDPPC) 0.063 —0.121*** 0.087 0.135 —2.138* —1.584** —1.878 —1.516

(0.600) (0.000) (0.464) (0.255) (0.083) (0.024) (0.124) (0.114)
Credit-to-GDP —0.000 —0.000 —0.000 0.000 0.016 0.018 0.020 0.019

(0.839) (0.919) (0.970) (0.960) (0.390) (0.167) (0.297) (0.352)
Ln(Number of Listed Firms) —0.090* —0.003 —0.082* —0.033 —0.845*** —0.366 —0.742%** —0.341**

(0.063) (0.809) (0.087) (0.472) (0.003) (0.190) (0.007) (0.039)
Output Synchronization —0.026 —0.063*** —0.022 —0.018 —0.520 —0.468*** —0.474 —0.453

(0.540) (0.000) (0.605) (0.668) (0.215) (0.007) (0.249) (0.287)
Ln(Assets) 0.021*** 0.024*** 0.021*** 0.022%** 0.095* 0.097** 0.095* 0.101**

(0.001) (0.001) (0.001) (0.001) (0.052) (0.012) (0.051) (0.032)
Leverage 0.003** 0.003** 0.003** 0.003** 0.018 0.018** 0.018 0.017

(0.026) (0.035) (0.025) (0.030) (0.125) (0.031) (0.116) (0.116)
NII-to-II —0.016** —0.016** —0.016** —0.016** —0.125%** —0.125%** —0.125%** —0.124***

(0.013) (0.021) (0.013) (0.013) (0.004) (0.002) (0.004) (0.003)
Deposits Ratio —0.048 —0.059 —0.048 —0.047 —0.843*** —0.836*** —0.848*** —0.842%**

(0.186) (0.163) (0.182) (0.188) (0.000) (0.000) (0.000) (0.001)
Country Diversification —0.010* —0.008 —0.010* —0.010* —0.051 —0.050 —0.050 —0.051

(0.064) (0.201) (0.065) (0.063) (0.368) (0.135) (0.355) (0.334)
Loan Loss Allowance 1.458*** 1.430*** 1.459*** 1.463*** 2.423* 2.544* 2.439* 2.464*

(0.000) (0.000) (0.000) (0.000) (0.056) (0.069) (0.055) (0.054)
Liquidity Coverage Ratio —0.006 —0.002 —0.006 —0.006 —0.045 —0.043 —0.045 —0.045

(0.467) (0.870) (0.470) (0.470) (0.378) (0.377) (0.394) (0.370)
CFNAI —0.058*** —0.060*** —0.058*** —0.058*** —0.397*** —0.395*** —0.398*** —0.395***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Observations 16,382 16,382 16,382 16,382 15,687 15,687 15,687 15,687
Adj. R2 .56 .57 .56 .56 .74 .74 .74 .74
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