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Abstract

We study the effects of the U.S. Federal ReserVersn Auction Facility (TAF)

on globally active banks. We exploit a unique dettagith information on all

foreign activities of German banks’ affiliates both- and outside the US. All
German parent banks with US affiliates tapped Thjaidlity, which mitigates

self-selection concerns. This setting allows t@stiwhether foreign affiliate

activity outsidethe US has evolved differently for banks with avithout access

to TAF. Our results provide evidence for monetaojigy transmission through
internationally active banks. After controlling faarent-, affiliate-, and host-
country characteristics, TAF had a positive impactassets and liabilities of
foreign affiliates of German parent banks outsige t/S. The response to TAF
differs across banks and regions though. Govermmened and large banks
drive the positive TAF effect. The effect is stresgfor assets held in financial
centers and in the European Monetary Union (EMU).

JEL codes: GO01, F34, G21
Keywords: Term Auction Facility, foreign bank asseiquidity shock



1 Motivation

During the global financial crisis, banks have atid their international positions and cross-
border bank lending has contracted. Relative tecgsss levels, cross-border assets of
European banks fell to 75%, those of German bamk8% by the end of 2012nternational
banking markets have become increasingly fragmei@ehnetti and Laeven 2012,
Hildebrand et al. 2012, Rose and Wieladek 2012is iBha reflection of adverse liquidity and
asset price shocks. To prevent a further meltdavehdisintegration of markets, central banks
have intervened massively by means of concertednescbr standby measures. In December
2007, the Fed announced “measures designed tosadeleyated pressures in short-term
funding markets® The Federal Reserve’s Term Auction Facility (TA$pne channel

through which US monetary policy has been transuhitd other countries (Shin 2011).

In this paper, we analyze the effects of this dmegionetary policy measure — the Term
Auction Facility (TAF). We use detailed data on #oeess of German banks’ US-based
foreign affiliates to TAF and subsequent changabkénactivities of German banks’ foreign
affiliatesoutsidethe US. Hence, we analyze whether affiliadtserthan those directly
supported by TAF liquidity have changed their fgreasset holdings. Our main finding is
that liquidity shocks are transmitted across caestthrough foreign affiliate networks of
global banks. All other things equal, access to BaBed banks’ liquidity constraints, and
non-US affiliates of parents that accessed TAFntdrigher asset holdings during the crisis.

Our identification scheme rests on three featufésendata. First, only foreign banks with
US-based affiliates could bid for TAF liquidity. ¥ ¢he affiliate network was predetermined
when the housing bubble burst in 2007: out of 92n@@ parent banks in our dataset, 12
banks operated US-based affiliates, which all brdlfAF liquidity without exception. These
affiliates had been established well before theirHence, we can rule out any active sorting
of banks into eligibility for TAF support. Seconalith the TAF program, the Fed explicitly
addressed foreign, non-US chartered banks foriistetime in order to relieve the dollar
funding pressure. From the foreign banks’ perspecthis kind of unprecedented support
could hardly be anticipated. Third, it is unlikehat the liquidity needs of a specific foreign
affiliate — which is our unit of analysis — werausal forthe decision of banks to bid for TAF
support. Thus, the TAF liquidity shock can be cdaestd exogenous for the network of
German banks’ foreign affiliates located outside tS.

! These numbers gauge the nominal decline in crmstebassets of banks between December 2008 and
December 2007. They are based on the Consolidaskiig) Statistics of the Bank for International
Settlements, Table 9b. Data have been downloadéebruary 2, 2013. Data for 2012 relate to theand
September.

% See press release dated December 12, 2007:
http://www.federalreserve.gov/newsevents/press/iaow0071212a.htm.
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The parent bank- and affiliate-level informatiortaken from a supervisory dataset with
detailed information on the internationalizationGérman bank3The “External Position
Report” provided by th®eutsche Bundesbanields monthly, country-by-country time
series on various kinds of asset classes subnfjtedch parent bank and foreign affiliate.
This data design allows switching off any direcachels of shock propagation. Our sample
covers the pre- and the post-crisis episode argksafiom March 2002 to October 2012.
Compared to similar datasets from other counttiessGerman data are unique in that they
capture details on the international activitie$ooéign affiliates by host and destination
country.

Our analysis contributes to a growing literaturetoarole of international banks during
financial crises and the transmission of monetaticp. This research follows the seminal
work by Peek and Rosengren (1997, 2000) documetitengransmission of shocks
originating in Japan to the US. Cetorelli and Geldj(2011) use bilateral country-level data
and find a negative impact of the crisis on lendmgmerging markets. They exploit the fact
that banks have been hit differently by the dryiipgof the market for dollar funding due to
the crisis. Cetorelli and Goldberg (2012) analyemerble of banks’ internal capital markets.
They find that lower internal funds available fordign banks’ affiliates in the US led to a
decline in lending by these affiliates. Our worKetis because we look at the impact of US
monetary policy on the activities of German barflsign affiliates worldwide.

Another strand of research compares the lendingwehof foreign and domestic banks
during the financial crisis. This literature shatliat access to a stable funding base of (local)
deposits and the strength of the capital buffehef(foreign) parent bank can affect the
stability of local lending. Foreign banks remaimedre committed to those countries hosting
an affiliated subsidiary, that are geographicalbse, and that have built up relationships with
local banks (De Haas and van Horen 2011); dombkatiks showed more stable lending
patterns than multinational banks (Claessens andHeaen 2012, De Haas and van Lelyveld
2011); and financial distress of the parent bank tk@nsmitted to local financing of SMEs in
Central and Eastern European countries (Popov aetl P010). Giannetti and Laeven

(2012) attribute the collapse of the global synididdoan market to a flight-home effect with
lenders attempting to rebalance their loan pod#lOur paper complements this literature,
but it exclusively deals with global banks that ntain a network of foreign affiliates. We

find that liquidity access during the crisis hastabilizing impact.

% Similar data have been used by Diiwel et al. (201 find that rising risk aversion of a Germanguarbank
has a negative impact on cross-border lendingitieswof the corporate banking group, even mordiging the
financial crisis. Using these data, it has alsak&@®wn that foreign activities of German banksratated to the
size and productivity of banks (Buch et al. 2011ig ¢hat international banking activities have atieély

limited impact on banks’ risk-return trade off (Buet al. 2013).
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A growing strand of literature discusses the effectess of central banks’ emergency
programs. McAndrews et al. (2008) argue that sclajoedity was the dominant problem
when interbank markets froze between 2007 and Z0@&y find that the TAF program was
effective in the sense of relaxing liquidity comastts. In contrast, Taylor and Williams (2009)
put forward that counterparty risk instead of ldjty scarcity was the major problem in
financial markets. Therefore, they argue that tA& @id not affect interest rate spreads. In a
similar vein, Wu (2011) finds that the TAF has wtied pressure in the money market, but
exercised little effect on counterparty risk prenBanmelech (2012) stresses that the Fed
allocated 58% of TAF loans to foreign banks, whcbvided a higher proportion of asset-
backed securities as collateral than domestic baitsarya et al. (2013) also find that
foreign banks in the US with substantial exposarthé asset-backed commercial paper
market requested more liquidity from the Fed’s TgxBgram. Overall, these papers suggest
that the TAF program has mitigated liquidity andict@rparty risk.

Our paper differs from these studies in that welysthe effect of the TAF program on foreign
assets of non-US affiliates of German banks. Watifyea channel of transmission of
monetary policy shocks through the global bankiatywork. In terms of the expected effect
of the TAF program, both, lower liquidity risk akmver counterparty risk should have a
positive impact of banks’ foreign assets. Givert #rainternal market for capital exists within
globally active banks, relaxing liquidity constrarior one part of the network should also
relax liquidity constraints in other parts. Henites expected effect of the TAF program on
foreign assets of non-US based affiliates is pasitBecause the additional funds need to be
channeled through the intra-bank market, we alpeebto see a corresponding increase in
the affiliate’s liabilities.

In Section two, we present our model, describedat®, and provide descriptive statistics.
Section three shows the regression results. Wduwbam Section four.

2 Empirical Model and Data
2.1 Testing Equation

Our goal is to explain how German banks’ foreidiliates outside the US have reacted on
TAF liquidity claimed by the US-based affiliate thie parent bank. We model foreign assets
(expressed in logs) of German banks’ foreign afils FA) as a function of parent
characteristics & 1, ..., 92), affiliate characteristiceX 1, ..., 519), host country
characteristicsk(= 1, ..., 63), and TAF liquidity support:

FA. =a, +a TAF, +a, X, +a,Y,

it TUy Se t Bljt * i (1)

X andY;, are vectors of monthly (t=1, ..., 127) parent-leaed affiliate-level variables.
We also estimate the same model for foreign aféitiaforeign liabilities EL). Further,u,,
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are host-year fixed effects for host countkemd yeary = 2002, ..., 2012) to absorb annual
macroeconomic variation — such as differences inetary policy or crises periods — specific
to that host country. In our baseline specificatiwa also include a stock market indg§x as

a variable absorbing monthly macroeconomic vanmeéibthe host levéd. B, indicates
whether the affiliate operates as a branch rattesr &s a subsidiaf“yTAFjt captures whether
the US-based affiliate of the same bank holdingmamyj bid for TAF liquidity support. To
counter endogeneity concerns, we exclude the U8dbaf$iliates and positions reported vis-
a-vis the US. Because ignoring the clustering stinecof standard errors can lead to wrong
inferences, we use two-way clustered standard<seatathe bank holding comparjy énd
time-level €) to take serial and cross-sectional correlatiaha@tevel of the bank holding
company into account (Cameron et al. 2011, Pet2868).

All regressions are estimated including a full&gbarent-bank fixed effects to control for
unobserved heterogeneity. Macroeconomic shocks#imgtacross countries and years are
captured through country- and year-fixed effectse Most country’s stock market index
captures time-varying country-specific macroecorwowvairiation. These variables absorb all
remaining country-level variation in the data dogfor instance, government rescue
measures in particular host countries, includingnetary policy measures by central banks
other than the Fed.

The key econometric issue that we need to addseskether German banks self-select into
eligibility for TAF support. We want to assess thmact on related foreign affiliates if the
US-based affiliate bids for TAF liquidity. Our rd®uwould be biased if parent banks had
adjusted their global activities in order to becagtigible for the TAF program. The
following three features of the data and of the Tgkégram design allow identifying the
effects of the TAF program.

First, only those German parent banks with US-bas$i@dtes could bid for TAF liquidity.
Out of 92 included parent banks, 12 parent banksate US-based affiliates which all bid for
TAF liquidity without exception. All of these USfaiates had been set up prior to 2003. For
this reason, we can safely assume that these gaaeks did not self-select into eligibility for
TAF support once the program was initiated in 2007.

Second, in order to relieve the US-dollar fundimgssure, the Fed used the TAF program to
explicitly address foreign, non-US chartered bdokshe first time. Thus, neither German
parent banks nor their US-based affiliates couttcgrate these unconventional support
measures of the Federal Reserve.

Third, we exclude positions vis-a-vis the US repdrby foreign affiliates located outside the
US. Hence, the liquidity needs of the global netnafrforeign affiliates are unlikely to be

“In some rare cases, affiliates are sold to a remem bank, the timeand pareng indices trace these switches.
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causal for the bidding of US-based affiliates fédTsupport. In sum, we consider the TAF
liquidity to be exogenous for the network of Gernliamks’ foreign affiliates located outside
the US.

Figure 2 illustrates the setup of our policy expent. Out of all foreign affiliates that existed
when the TAF program started in 2007, affiliatdatexl to 12 German parent banks were
located in the US. When the Fed decided to launeTAF program, only those parent banks
with US representation could indirectly bid for TAdding via their US-based affiliate. In
order to alleviate endogeneity concerns, we ddauk at the subsequent lending patterns of
these banks or any of their affiliates in the UshaGermany. Rather, we study the effects on
affiliate activities in other countries worldwid€o shut down any immediate channel of
liquidity proliferation in our empirical analysigje drop US-located affiliates and any
positions vis-a-vis the US from our sample.

In the following, we describe the underlying ddtattcan identify the effects of the TAF
program on foreign affiliates of German banks. Wefly describe the TAF program itself
before we introduce the data structure as welbaklbevel information on parent and affiliate
characteristics.

2.2 Term Auction Facility

In August 2007, strains on international fundingkess sent an early warning of the crisis
yet to come. Central banks responded through ctattactions and the provision of short-
term liquidity assistance. The US Fed’s TAF hasbaee of the largest programs, providing
short-term liquidity to 416 participating banks amgttioned a total of USD 3.81 trillion. The
TAF program provides a unique opportunity to sttltyinternational transmission of
monetary policy shocks. Comprehensive informationhe TAF program and on the
participating banks is available onlihe.

Our baseline specification uses a 0/1-dummy thditates the period of outstanding TAF
loan(s) to an individual US-based affiliate at tim®verall, affiliates of 12 German banks
have received liquidity support under the TAF peogrbetween December 2007 and March
2010. However, affiliates bid for loans at differ@oints in time, some more and some less
frequently. To proxy the intensity of TAF suppawie use the volume of outstanding TAF
loans or the number of parallel loansradependentariables.

The first order effect of access to TAF on the gladffiliate network of banks outside the US
is positive. Borrowing under the TAF program all@adigible banks to receive liquidity
support without potential negative signaling eféeat borrowing at the Fed’s discount
window (Shin 2011)Ceteris paribusa particular bank holding company got access to

® See http://www.federalreserve.gov/newsevents/nefeaf.htm.
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funding that was cheaper than any alternative ssutlaring these turbulent times. Hence,
banks can be expected to expand their global apesatBut, in the context of the 2007/2008
crisis, the ceteris paribus assumption is unlikeliold. Instead, the TAF refinancing window
was opened in response to negative funding and eas&ation shocks. To capture the effects
of these shocks and to isolate the effects of #iE program, we include a comprehensive
vector of parent- and affiliate-level characteastcapturing exposures to these shocks.
Sections 2.4 and 2.5 provide more details.

When analyzing the effects of the TAF program, aeklat the impact of tapping TAF funds
by US-based affiliates of German banks on the dietsvof foreign affiliates irother

countries worldwide. We do so because US liquiglitgport to a German affiliate in the US
is independent from the financial position of adfies located elsewheoaitsidethe US.

Thus, TAF represents an exogenous friction reggrttia impact on international assets of
foreign affiliates located in countries other thaa US. Our highly detailed supervisory
dataset allows shutting off any direct linkagesseetn non-US and US-based affiliates of the
same parent as well as linkages between the noaffiidtes and the German parent bank.
Figure 2 illustrates this procedure. Hence, wewdelthe direct effects of intra-bank lending
under the roof of the same parent bank. In shatlimit our focus on assets of foreign
affiliatesoutsidethe US vis-a-vis foreign counterparties acrosasdet classes.

2.3 External Position Report

The “External Position Report” of tHe#eutsche Bundesbaipkovides information on the
asset and liability structure of German banks’ igmeaffiliates, both within and outside the
US (Fiorentino et al. 2010). THRundesbankollects detailed mandatory reports on cross-
border positions as well as reports on positionG@&iman banks’ foreign affiliates. These
data serve, inter alia, as inputs to the bilateaalking statistics provided by tBank for
International Settlement®ata are available on a monthly basis; repottimgsholds have
been abandoned in January 2002. The data can 8®nlsefor research purposes on the
premises of th®eutsche Bundesbank

From the “External Position Report”, we retrievéormation on foreign assets and liabilities
of all German banks’ affiliates (branches plus slibses) located in 63 host countries. We
aggregate the data across the most prominent Sibatésns countries, except for the US.
Our sample accounts for about 85% of German bantesnational activities and for virtually
all activities of foreign affiliates. Our empiricahalysis looks at the adjustment along the
intensive margin, through the assets and lialsliitEGerman banks’ foreign affiliates.

Figure 2 shows the structure of our data. Foregge® of an affiliatX residing in countrA
are its assets aggregated across all foreign déstincountries outside the US. Assets in the

® A list of host countries is provided in the Datppndix.
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host country are included; assets vis-a-vis Gerna@eyexcluded. In a symmetric fashion,
foreign liabilities are liabilities aggregated assall foreign destination countries outside the
US. The host country is included; Germany is exetudoth, foreign assets and liabilities
include foreign positions vis-a-vis other foreidfilates of the same parent bank but not the
German parent bank itself.

Hence, there are two channels through which additibquidity through the TAF program
can reach affiliatX: The first is a direct channel — non-US foreigfiliate X can borrow
from a US affiliate with access to TAF. This istennel of transmission, which we switch
off because we do not consider liabilities vis-a-affiliates in the US.

The second, indirect channel runs through thenaterapital market. If an affiliate increases
its liabilities vis-a-vis the parent, (foreign)idities are not affected. If it borrows more on
any host or destination market, foreign liabilitiesrease. Here, the effects differ depending
on whether the funds are intermediated througtGiienan parent or through another foreign
affiliate (Figure 2). If the counterparty on théemal capital market is another foreign
affiliate Y that intermediates the TAF funds, the foreign @sskaffiliateY increases. Other
foreign affiliates might, for instance, be locatedinancial centers that perform a hub
function. Liabilities of affiliateY are unaffected because we exclude the liabikties-vis

the US. The affiliateX, which borrows fron¥, would exhibit an increase of foreign liabilities.
If, as a response to increased access to liqualityreign affiliate increases its activities,
foreign assets would increase — unless these assdteld in Germany or in the US.

Figure 1a plots aggregate foreign assets (bluepggcegate foreign liabilities (red) of the
global network of all German banks’ foreign affiga over time. It ignores US-based
affiliates and positions reported vis-a-vis the B8th time series peak in the middle of 2007
and move almost in parallel over time. Strong, ig&gat growth between 2004 and 2007 has
been stalled by financial market turmoil in 200d 2908 and lead to a contraction of assets
and liabilities ever since. Furthermore, Figuralllatrates the overall contraction of foreign
affiliates during the TAF period. To some extehistdecline has been driven by valuation
effects, but results in Diwel et al. (2011) shomikir trends when accounting for valuation
changes. As we exclude positions vis-a-vis Germtdngygap between assets and liabilities is
due to the funding of affiliates from German parieaks.

The key question we want to address in this papahether banks with and without access
to TAF have behaved differently. Figure 1b thus pamres German banks with US-based
affiliates (red) to German banks without any USespntation (green). It traces the log of
foreign assets of foreign affiliates. Generallynkawith US-based affiliates have higher
foreign assets. Relative to the balance sheetdabtak parent banks, their foreign assets
stood at almost 50% at the beginning of our sarf§82), while the corresponding ratio was
10% for the banks without US affiliates and thutheut access to TAF. This shows the
importance to control for heterogeneity betweermlgsbups of banks and thus for factors that
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determine the structural differences between baokgs. Subsequently, foreign assets for
both groups of banks have declined, with a somewlwasie moderate decline for the TAF
than for the non-TAF banks.

2.4 Parent- and Affiliate-Level Controls

Bidding for TAF liquidity could be triggered by part- and affiliate-level characteristics such
as worsening access to wholesale funding. We tialsde control variables that capture
structural characteristics of parents and non-U8ido affiliates. The data come from
supervisory balance sheets statistics of Germakshi@Nlonatliche Bilanzstatistikor

“Bista”) filed by banks withDeutsche Bundesbank

We use three variables to control for the funditmgcture of parents and affiliates. The
capital ratiois defined as a bank’s equity over total assain (isk-weighted assets). To
account for the structure of liabilities, we inctuthe share aoffholesale fundings the share

of securitized debt in total debt as welll@®nt liabilitiesrelative to total assets. Latent
liabilities capture irrevocable credit commitmeatsl mezzanine finance. We further include
the share ofiquid assetsi.e. the ratio of cash and central bank depdésitstal assets. For the
parent bank, we account feizeusing log total assets. As a robustness checla|seecontrol

for the share ofion-performing loané total loans as well as foeturn on equityHowever,
both variables are only available at lower frequeioc a subset of banks, which is why we do
not specify them as part of the baseline vectaootrol variables.

Table 1 presents descriptive statistics on allifpraffiliates outside the US and their related
parent banks. About 65% of the observations adcribb@nks that have received TAF support.
The reason is that those 12 parent banks assoevated AF support are the most prominent
German banks, which operate the largest networksreign affiliates. Table 1 also compares
key characteristics of TAF-recipient banks to neoxsient banks. It shows that the TAF
banks tend to be more vulnerable to changing fundonditions than the non-TAF banks.
These patterns are consistent with too-big-togfad too-connected-to-fail considerations.
More specificallywholesale fundingnd the share dditent liabilitiesare higher for the TAF
than for non-TAF banks. Also, non-TAF parent bah&se a slightly lower share bduid
assetghan TAF parent banks. Further, non-TAF parenkbaxhibit lowercapital ratios

than banks related to TAF support. Foreign affiéatvith US-based affiliates, however,
report a much lowerapital ratio than foreign affiliates without US representations

We also account for the fact that several Germakshave received capital injections, credit
lines, or guarantees by the German governmentrdedad state-level) between August 2007
and August 2008Vith the United Kingdom, which provided liquiditypd guarantees to
Northern Rock between September 2007 and Febr@@§, 2nd the United States, which
provided emergency lending to Bear Stearns in Maff}8, Germany has been among the
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first industrialized countries to provide suppardistressed banksWe use information on
the timing of capital injections and the issuantgavernment-guaranteed bonds, which has
been kindly provided by Stephanie Stolz and Micideblow (Stolz and Wedow 2010). We
use a combined indicator equal to one from the timeGerman parent has receiety
German support measure. Overall, 10 out of 92 pdwamks have received government
support in one form or another.

3 Regression Results

3.1 BasdineRegression Results

Table 2 shows results from estimating equationlflfolumns (1)-(5), we present different
models using log total assets of the affiliateheesdependent variable; in Column (6), we use
total liabilities instead. A foreign affiliate’s feign liabilities may differ from foreign assets if
the affiliate receives funding from Germany andstho a large extent, from its German
parent. We aggregate activities across all destimapuntries of individual foreign affiliates
of German banks in a given host-country. In oufgsred specification (4), the explanatory
power of the model is quite high with an R2 of Q.@Aich is largely due to the large set of
fixed effects. An unreported model including paraviel controls only yields aR2of 0.14.

If TAF liquidity is channeled through the bank’semal capital market, we expect different
effects depending on whether funds are intermedliayeother foreign affiliates or by the
German parent bank. A positive effect on the afilis foreign assets means that the funding
is invested abroad. A positive effect on the afféis foreign liabilities means that funding is
obtained from abroallif we find a positive effect on liabilities and arsignificant or even
negative effect on foreign assets, we might irtiat funds are obtained from another foreign
affiliate but ultimately flow to Germany. Irrespea of the channel through which funds are
intermediated internally, the use of TAF reducesdberall capital cost of the affiliate and
enables it to finance local growth opportunitiesci®a price effect in internal capital markets
would then entail a positive TAF coefficient fotabforeign assets.

Our main result is that liquidity provided to USsked affiliates through the TAF program has
indeed a positive and significant impact on bdtle, dssets and liabilities of other German
banks’ affiliates worldwide. Yet, we find a stromgfect on foreign liabilities than on

foreign assets, indicating that part of the fundiitgnately flows to Germany or to the

" See BIS (2009), Fed (2010), Petrovic and TutseBg®, or Stolz and Wedow (2010) for surveys.
8 Note that we have dropped positions of affiligteis-a-vis the US to shut down the third, direcamhel
through the internal capital market.

° We cannot test this hypothesis more formally dulacking information on internal funding flows.&e
Cetorelli and Goldberg (2012) for more direct evide on the presence of internal capital marketgabally
active banks.
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German parent bank. Foreign assets increase by @ld@% if a related US-affiliate uses
TAF liquidity support. The effect is even strond@r foreign liabilities (+0.36%). These
results may point at the presence of an interrnatalamarket. The positive effect on foreign
liabilities indicates that TAF liquidity has beertearmediated by foreign affiliates outside the
US. Foreign affiliates located in financial centars likely to have performed such a hub
function. The positive coefficient on the TAF dummyn line with Figure 1b which shows a
moderated decline in foreign assets of banks wittlirect) access to TAF. But this effect is
not homogeneous across types of banks and coumtnps, as we detail in Sections 3.2 and
3.3. below.

In terms of the bank- and affiliate-level determmtsaof foreign assets, the impactuaink size
and the capitalization of the affiliates stand duatrger banks report, not surprisingly, higher
foreign assets. Better capitalized affiliates hiaveer assets. Increasing tbapital-asset ratio
of foreign affiliates by one percentage point, hitheir foreign assets by -0.05 percentage
points. This may imply that banks are risk averse fand (risky) assets with more equity
capital. We do not have information on the risksnebassets and we cannot test for the
direction of causality. Hence, we refrain from het interpretation® Brancheshave lower
foreign assets than subsidiaries. This reflecterdint business models because branches are
more geared towards retail activities while sulasids engage in wholesale activities.
Foreign affiliates in countries with a boomisigpck markehave higher foreign assets. This
could reflect stronger aggregate, and hence adeditand, but also the fact that firms in
booming markets have better collateral available.

The remaining parent- and affiliate-level charasters are insignificant because most of the
variation in the data is absorbed by the bank figkelcts and bank size. In Column (5), we
additionally include the parent bank&turn on equityand the share ofon-performing loans
Both are insignificant, and the TAF indicator tuinsignificant as well. Because the size of
the sample shrinks from about 34,000 to 28,000rebtiens, we continue our robustness
tests with the model abstracting from these adufiwariables.

3.2 Regional Sample Splits™

In principle, we have designed our empirical maieih that reverse causality should not
play a role. In particular, funding constraintsaffiliates outside the US should not have
induced the US-based affiliate to bid for TAF liditly. US-based affiliates and positions vis-
a-vis the US have been omitted from the data. Batroay ask whether affiliates in Dublin or
London that have performed a hub function affectresults. Affiliates located in these

19 As a simple robustness check, we distinguisheeffieet of TAF measures on foreign asset holdirigsawis
banks and non-banks. The results for this crudet assegory split did not differ significantly froeach other.

1 We do not report all of the following results. @ported results are available upon request.
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financial centers held structured financial produeand the liquidity needs arising during the
crisis might have induced the banks to borrow urideTAF program.

In order to mitigate the concern that TAF liquidityght not have been exogenous for
specific affiliates, we alter the set of host coi@st considered. We estimate the model
separately for financial centers and drop them fthenestimation sample; we differentiate
between countries in the European Monetary UniadiEand those outside the EMU; and
we exclude and focus on the UK, Ireland, and tigsccountries in the periphery of Europe
(Greece, Ireland, Italy, Portugal, Spain).

Table 3 shows the results. The TAF indicator remaiositive and significant in the
specifications for financial centers, for EMU coued, and for the specifications excluding
Ireland and the periphery countries. The latter t@sults are comforting because they suggest
that endogenous liquidity needs in the crisis coesiare not driving the results. By and
large, the signs of the bank-level controls remmabust across the different specifications.
The finding that the positive TAF effect is drivey countries hosting financial centers as
well as EMU countries could be taken as evidenatithndeed reflects the operation of an
internal capital market. The strength of intra-bénkages is higher in these highly
financially integrated regions. This result isimel with our finding that foreign liabilities
increase in response to TAF, presumably becauslilig is channeled through other foreign
affiliates in the US which assume hub functions.

3.3 Responses Across Banking Groups

Next, we shed light on the response of differemtkiday groups. In Table 4, we estimate the
model for different subsets of German banks. Intamfdto private banks, government-owned
banks (savings banks ahdndesbankenand regional banks (small private, savings and
cooperative banks), we show large banks (largeaf@ieanksl.andesbankeand cooperative
head institutions) separately.

The effect of TAF on total foreign assets of adfiis outside the US is positive and significant
for government-owned and large banks only. Bectheskeandesbankeare included in both

of these groups, they might actually drive the pasiTAF effect. Large banks, at the same
time, are also those being more strongly relianivbolesale funding, hence they have also
been affected most by the drying up of wholesateliiug during the crisis. This interpretation
finds support in the insignificant impact of TAF tre regional banks with a strong regional
funding base. In short, we find that different ingtonal backgrounds matter for the effect of
TAF support on foreign affiliates.

These effects are qualitatively confirmed by thingstions that split the response of total
foreign liabilities by banking group (Table 5). Gistent with the result for the full sample in
column (6) of Table 2, the effect of TAF is signént across all types of banks. These results
lend support to two possible interpretations.
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First, internal capital cost were reduced for &illiates of all bank types, which is in line with
the objective of the policy to alleviate fundingepsure in the strained global banking system.
But, instead of expanding foreign affiliate aciie®, these subsidized funds have been used by
all but the large, government-owned banks in Gegmarincrease foreign funding and
substitute away from parent bank funding. As stioé, TAF program seems to have been
successful in reducing global funding pressure.iBdid not ignite global credit expansion
across the board, which, most likely, was not tte¢ brder objective either.

Second, if foreign liabilities increase and foreagsets are less affected, the difference might
be channeled to Germany. In this line of argumidet significant liability effect might

suggest that other foreign affiliates outside ti&ittermediate the TAF funding that they in
turn borrowed from the US-based affiliate. Theraéite recipient then invests into German
assets or increases its claims vis-a-vis the Gepaant bank.

When drawing inference about the “success” of Tils, crucial to bear in mind that our
study does not permit inference about the effé@s TAF has had in the U.S. and/or the
German credit market. Here, we limit ourselves taidy clear identification of effects on
global banks outside the US (and Germany) via pdranks’ and internal capital markets.

3.4 Intensity of the Treatment

So far, we have considered whether the US-bas#iiaffof a particular bank had access to
the TAF program — i.evhetherit has been treated — but not thiensityof the treatment. As
we do have details on the borrowed volume and timeber of TAF loans outstanding in
parallel, we can examine the treatment intensityels In unreported regressions, which are
available upon request, we find a positive buiisdiaally weak effect (at the 10%-level) of
the volume of TAF loans on banks’ foreign asselge umber of loans taken out has no
significant impact.

4 Summary

We analyze how monetary policy shocks affect thvities of globally active banks through
their internal capital market. Detailed supervisdaya from thdundesbarik “External
Position Report” provide us with information on bpGerman banks’ US affiliates with
access to the Federal Reserve’s Term Auction BallAF) and on the complete network of
global affiliates of German banks. We focus onliatiés located outside the US to rule out
self-selection into TAF eligibility. For these reas, the TAF liquidity shock can be
considered exogenous for the network of Germand$jdateign affiliates located outside the
US. Our analysis has three main findings:

First, our results provide evidence for monetarlyggdransmission through internationally
active banks. We find stronger effects on foreighilities than on foreign assets. While,
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during the crisis, foreign affiliates have lowetédir foreign assets, this decline has been
moderated by banks’ access to the TAF program.r@iding for other bank-specific features,
assets of German banks’ foreign affiliates are éidbr those banks that had access to the
TAF program or used the Term Auction Facility mofeen. This finding can be taken as
indirect evidence for the presence of an interapital markets in globally active banks.
Global banks used US funding to finance assetsdmu@Germany or outside the US.

Second, the impact of TAF on foreign assets differeross regions and banks. Positive TAF
effects are driven by financially more integratedions, such as financial centers and EMU
members. Whereas foreign liabilities increasedfbbanks, only large banks and
government-owned banks expanded their foreign agseesponse to TAF. This pattern may
reflect the larger dependence on wholesale fundirigese banks compared to retail-based
regional banks. It also indicates that the TAF paoghelped to alleviate global funding
pressure outside the US (and Germany), but it dicspark credit or other bank asset
expansion across the entire global banking system.

Third, the most important bank-level determinanbaiks’ cross-border assets are size and
the degree of capitalization: larger banks holdhargoreign assets, and better capitalized
foreign affiliates are smaller.
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6 Data Appendix

External Position Report

Data on foreign assets of the affiliates of Gerinanks are taken from the External Position
report Auslandsstatysof theDeutsche Bundesbankhey are confidential and can be used
on the premises of tHeéundesbanlonly.

International assets: capturing loans and advatodeanks, companies, governments, bonds
and notes, foreign shares and other equity, ppaticin abroad, denominated or converted
into euro. Irrevocable credit commitments are ideldi but no other off-balance sheet items.
For a more detailed description of this data seeeltino et al. (2010).

Branches and subsidiaries: Foreign affiliates ainaa parent banks. Branches operate
without independent legal status, are not subgetdreign bank regulation and are fully
incorporated by the German parent. The Bundeslardives a joint report of all branches of
a German bank per host country. Subsidiaries hawedependent legal status and are
majority owned (50% plus one share) by the Gernaagmd. They submit individual reports
which allow identifying several subsidiaries in kdmst country. We aggregate across all
destination countries per report while droppingltt#as host and destination country. For
this reason, one observational unit is either @islidry of bankX located in country, or the
composite report of all branches of batkosted by country.

Time: Monthly data from March 2002 to October 2@tL2127)

Host Countries of all German banks’ affiliates: &igs Australia, Argentina, Belgium,
Bulgaria, Brazil, Canada, Cayman Islands, Charsiahtls, Chile, China, Croatia, Czech
Republic, Denmark, Estonia, Finland, Former Pafrtéugoslavia, France, Greece, Hong
Kong, Hungary, Iran, Ireland, India, Indonesialyitdapan, Korea, Latvia, Liechtenstein
Lithuania, Luxembourg, Malaysia, Malta, Mauritiddexico, Netherlands, Dutch Antilles,
New Zealand, Norway, Pakistan, Panama, PhilippiReand, Portugal, Romania, Russian
Federation, Saudi Arabia, Singapore, Slovenia,&d@y Spain, Sri Lanka, South Africa,
Sweden, Switzerland, Taiwan, Thailand, Turkey, iHeaUnited Arab Emirates, United
Kingdom, United States, Vietham.

Country groups:

- European Monetary Union EMU (as composed duringséimeple period): Austria,
Belgium, Cyprus, Spain, Finland, France, Greeatamd, Italy, Luxembourg, Malta,
Netherlands, Portugal, Slovenia, Slovakia

- European Crisis Countries (Periphery): Greecey,ltatland, Portugal, Spain

- Financial Centers: Cayman Islands, Channel Isladdsg Kong, Ireland
Liechtenstein, Luxembourg, Singapore, Switzerlasuifed Kingdom

Term Auction Facility

Detailed data on the Federal Reserve’s Term Audtemility (TAF) can be downloaded from
the Fed’'s webpage http://www.federalreserve.gov/newsevents/reformhtaf#data(as of
February 12, 2013).

From this database, we extract the following infation:

Loan date: Date on which the TAF was loan origidate
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Maturity date: Date on which the TAF loan was sched to mature.
Term: Number of days for which the loan was extende

Borrowers: According to the name of the borrowee, dataset lists the following affiliates of
German parent banks: Bayerische Landesbank, CorbardtzDeutsche Bank, Dresdner
Bank, DZ Bank, Euro Hypo, Helaba, HSH Nordbank, MBBNord LB and West LB.

Loan amount: Amount of TAF loan, in millions of UI®llars

Loan number: Number of outstanding TAF loans irafel.

Bank- and affiliate-level variables

Banking groupsPrivate (big and small commercial banks, cooperative bamkistheir head
institutions, mortgage bankskovernmen{savings banks and Landesbanks as their head
institutions),Large (big commercial banks, head institutions of coapee banks and
LandesbanksRegional(small commercial banks, savings banks and srmalperative
banks).

Branch: dummy for foreign branches (0/1)

Capital: equity capital / total assets * 100

Latent liabilities: latent liabilities / total agser 100 where latent liabilities consist of
irrevocable credit commitments and mezzanine fipanc

Liquidity: cash and central bank deposits / totseds * 100

Non-performing loans: Impaired interbank and nonkbl@ans relative to non-bank loans

ROE: Return on equity of the parent bank.

Soffin: Indicator equal to one after (first) Germatervention targeted at the German parent
bank

Size: Log total assets of the parent bank.

Wholesale funding: Share of securitized fundinghef parent or the affiliate in total liabilities
in percent.
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Table 1: Descriptive Statistics

This table compares key characteristics of parank® and affiliates with and without TAF supporetéils on

the data definitions are given in the Data Appendix

Affiliates of banks not
linked to TAF recipients

Affiliates linked to
TAF recipients

(TAF =0) (TAF =1)

Observation$ Mean Observation‘s Mean
Parent-level variables
Capital ratio (%) 11,998 6.67 22,248 7.16
Liquidity ratio (%) 11,998 1.48 22,248 1.83
Latent liabilities (%) 11,998 15.73 22,248 48.26
Wholesale funding (%) 11,998 2.80 22,248 5.26
Non-performing loans (%) 9,618 3.79 18,927 1.70
Return on equity (%) 10,430 11.40 18,634 1.57
German support 11,998 0.05 22,248 0.12
Size (EUR bn) 11,998 25.9 22,248 304.2
Affiliate-level variables
Total foreign assets (EUR mn) 11,998 838.3 22,248 2748
Capital ratio (%) 11,998 6.76 22,248 4.44
Liquidity ratio (%) 11,998 1.10 22,248 0.94
Latent liabilities ratio (%) 11,998 9.13 22,248 4P.
Wholesale funding (%) 11,998 14.13 22,248 18.88
Stockmarket index 11,998 139.39 22,248 157.11
Branch indicator 11,998 0.64 22,248 0.55
Term Auction Facility (TAF)
TAF indicator (0/1) - - 22,248 0.16
Sum of outstanding TAF loans by month (USD mn) - - 22,248 1,304.2
Number of TAF loans outstanding - - 22,248 0.54
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The dependent variable in columns (1)-(5) is thg & total foreign assets reported by individuatefgn

affiliates of German banks aggregated on theiregethge host-country level. In column (6), we reglaotal

assets by total foreign liabilities. US-locatedl@ifes and positions vis-a-vis the US are exclud@arent- and
affiliate-level ratios (capital, liquidity, latediabilities and wholesale funding) are lagged by anonth. Host
country-year and parent fixed effects are includetnot reported. Standard errors are two-way efest at the
bank holding company- and monthly time-level toaot for serial and cross sectional correlatione Thata
Appendix provides further definitions of the expdéory variables. Standard errors are reported rarpheses
and ***, ** * denote significance at the 1%, 5%0)%-level.

(1) (2) (3) (4) (5) (6)
Foreign Foreign Foreign Foreign Foreign Foreign
assets assets assets assets assets | liabilities
TAF indicator (0/1) 0.194** 0.104 0.105 0.138* 01 0.356***
(0.097) (0.081) (0.075) (0.077) (0.069) (0.124)
Parent-level variables
Capital -0.004 0.011 0.010 0.014 0.024 -0.014
(0.021) (0.018) (0.017) (0.018) (0.019) (0.021)
Liquidity -0.007 -0.016 -0.014 -0.015 -0.008 0.008
(0.018) (0.017) (0.016) (0.015) (0.016) (0.012)
Latent liabilities 0.009** 0.008* 0.006 0.005 0.003 -0.010
(0.004) (0.004) (0.005) (0.005) (0.005) (0.008)
Wholesale funding -0.001 -0.006 -0.008 -0.008 -8.00 0.001
(0.006) (0.006) (0.006) (0.006) (0.005) (0.012)
Size 0.501***  0.433**  0.406** 0.401***  0.466*** 0.270
(0.120) (0.131) (0.130) (0.136) (0.153) (0.200)
German support -0.232 -0.121 -0.084 -0.039 0.001 .658¥**
(0.195) (0.200) (0.188) (0.200) (0.212) (0.238)
Affiliate-level variables
Capital -0.050***  -0.056*** -0.055*** -0.055*** 0.093***
(0.005) (0.004) (0.005) (0.005) (0.005)
Liquidity -0.009 -0.005 -0.002 -0.011 0.010
(0.0112) (0.010) (0.010) (0.010) (0.010)
Latent liabilities -0.000 0.000 0.000 -0.000 0.000
(0.000) (0.000) (0.000) (0.000) (0.000)
Wholesale funding 0.011* 0.009 0.008 0.011 0.002
(0.006) (0.006) (0.006) (0.008) (0.009)
Branch indicator -0.659*  -0.632**  -0.635** -1.BYI**
(0.265) (0.264) (0.3112) (0.231)
Stockmarket index 0.004***  0.005***  0.004***
(0.001) (0.001) (0.001)
Return on equity 0.001
(0.001)
Non-performing loans (ratio) -0.007
(0.014)
Constant 3.960* 5.223*  6.750**  6.497*** 2.193 8rI**
(2.193) (2.438) (2.294) (2.389) (2.056) (3.645)
Observations 34,246 34,246 34,246 34,216 28,133 2184,
R2 0.596 0.642 0.649 0.652 0.686 0.692
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Table 3: Sample Splits by Host Countries of Foreigrffiliates

The dependent variable is the log of total foreageets reported by individual foreign affiliatesG#rman banks
aggregated on their respective host-country le\d8:-located affiliates and positions vis-a-vis th& ldre

excluded. Parent- and affiliate-level ratios (calpitiquidity, latent liabilities and wholesale)ealagged by one
month. Host country-year and parent fixed effects iacluded but not reported. Standard errors wpeviay

clustered at the bank holding company- and montimhe-level to account for serial and cross sectiona
correlation. Periphery countries are Greece, Ithbland, Portugal, and Spain. The Data Appendbvidies
further definitions of the explanatory variablesdasets of host countries. Standard errors are tegbdn
parentheses and ***, ** * denote significance la¢ L%, 5%, 10%-level.

(1) ) @3) @) (5) (6) ()
Financial _Non-_ European Excll_Jding Excluding Exc_luding
financial | Monetary | Non-EMU| United periphery
centers . ; Ireland )
centers Union Kingdom countries
TAF indicator (0/1) 0.262** 0.079 0.205* 0.054 031 0.188* 0.155*
(0.123) (0.081) (0.1112) (0.067) (0.080) (0.077) .083)
Parent-level variables
Capital 0.008 0.007 0.009 0.022 0.010 0.005 0.000
(0.035) (0.016) (0.026) (0.023) (0.021) (0.017) .o(@)
Liquidity -0.008 -0.017 0.012 -0.032 -0.018 -0.016 -0.019
(0.022) (0.017) (0.013) (0.022) (0.016) (0.015) .0(®)
Latent liabilities -0.010 0.008 0.012*** -0.015*** 0.006 0.006 0.003
(0.008) (0.005) (0.003) (0.006) (0.005) (0.005) .0(®)
Wholesale funding -0.010 -0.010 -0.013* -0.004 080  -0.006 -0.004
(0.0112) (0.006) (0.007) (0.006) (0.006) (0.005) .00B)
Size -0.078 0.401***  0.539** 0.177 0.443** 0.366*  0.222*
(0.193) (0.137) (0.253) (0.127) (0.161) (0.123) .1(®)
German support -0.064 0.073 -0.317 0.057 -0.030 0.0 0.013
(0.324) (0.208) (0.268) (0.168) (0.220) (0.195) .2(1a)
Affiliate-level variables
Capital -0.065*** -0.051*** -0.044** -0.057** -0.056*** -0.054*** -0.053***
(0.010) (0.007) (0.0112) (0.004) (0.006) (0.005) .00B)
Liquidity 0.007 -0.001 -0.038** 0.001 -0.003 -0OD0  0.000
(0.0112) (0.012) (0.018) (0.010) (0.010) (0.010) .0(®)
Latent liabilities -0.001*** 0.000 -0.000 0.006***  0.000 0.000 0.000
(0.000) (0.001) (0.000) (0.002) (0.000) (0.000) .o0Q1)
Wholesale funding 0.018 0.010** 0.006 0.009 0.007 .01@* 0.012**
(0.012) (0.004) (0.009) (0.006) (0.007) (0.006) .0(®)
Branch indicator -0.392  -0.692***-1.026*** 0.366 -0.718*  -0.534** -0.468
(0.517) (0.203) (0.306) (0.272) (0.339) (0.254) .292)
Stockmarket index 0.010*** 0.002 0.006***  0.003** .@03**  0.004*** 0.003***
(0.002) (0.001) (0.002) (0.001) (0.001) (0.001) .oQa)
Constant 17.461** 7.006*** 5.013 8.403**  5089*  7.116** Q.592%**
(3.786) (2.404) (4.573) (2.340) (2.775) (2.198) .2(®)
Observations 11,292 22,924 15,903 18,313 31,364 9122, 29,271
R2 0.638 0.705 0.652 0.727 0.644 0.666 0.673
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Table 4: Foreign Assets’ Response to TAF by Type &ank

The dependent variable is the log of total foreageets reported by individual foreign affiliatesG#rman banks
aggregated on their respective host-country le\d8:-located affiliates and positions vis-a-vis th& ldre
excluded. Parent- and affiliate-level ratios (calpitiquidity, latent liabilities and wholesale)ealagged by one
month. Host country-year and parent fixed effects iacluded but not reported. Standard errors wpeviay

clustered at the bank holding company- and montimhe-level to account for serial and cross sectiona

correlation. The Data Appendix provides furtherigigbns of the explanatory variables and bankimgugs.
Standard errors are reported in parentheses and*** denote significance at the 1%, 5%, 10%-leve

(1) (2) 3) (4) ()
All banks Private banks Government- Large banks Regional
owned banks banks
TAF indicator (0/1) 0.138* 0.130 0.204* 0.151** @b
(0.077) (0.088) (0.105) (0.062) (0.134)
Parent-level variables
Capital 0.014 0.018 0.065 0.003 -0.018
(0.018) (0.021) (0.041) (0.014) (0.027)
Liquidity -0.015 -0.011 -0.066*** -0.010 -0.026
(0.015) (0.013) (0.013) (0.015) (0.020)
Latent liabilities 0.005 0.007 -0.040%*** -0.010*** 0.014***
(0.005) (0.005) (0.008) (0.003) (0.004)
Wholesale funding -0.008 -0.012 0.009 -0.007 -0*015
(0.006) (0.007) (0.009) (0.009) (0.008)
Size 0.401*** 0.621*** -0.478* 0.075 0.791**
(0.136) (0.169) (0.262) (0.093) (0.336)
German support -0.039 -0.227 0.207 -0.008 -0.389
(0.200) (0.244) (0.265) (0.164) (0.367)
Affiliate-level variables
Capital -0.055%** -0.052%** -0.067*** -0.057*** -0.035***
(0.005) (0.005) (0.008) (0.007) (0.006)
Liquidity -0.002 0.003 -0.041 0.002 -0.005
(0.010) (0.010) (0.029) (0.012) (0.015)
Latent liabilities 0.000 -0.000 0.006** 0.000 -030
(0.000) (0.000) (0.003) (0.000) (0.002)
Wholesale funding 0.008 0.003 0.018 0.012* -0.027**
(0.006) (0.007) (0.014) (0.007) (0.006)
Branch indicator -0.632** -0.682** -0.112 -0.406 LG
(0.264) (0.310) (0.648) (0.301) (0.463)
Stock market index 0.004*** 0.004** 0.004*** 0.00a* 0.002
(0.001) (0.002) (0.001) (0.002) (0.001)
Constant 6.497** 2.550 21.893*** 10.348*** -0.819
(2.389) (2.892) (4.670) (2.079) (6.087)
Observations 34,216 26,910 7,306 23,553 10,663
R2 0.652 0.648 0.745 0.620 0.782
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Table 5: Foreign Liabilities’ Response to TAF by Tye of Bank

The dependent variable is the log of total fordighilities reported by individual foreign affilias of German
banks aggregated on their respective host-couetsi.| US-located affiliates and positions vis-athie US are
excluded. Parent- and affiliate-level ratios (calpitiquidity, latent liabilities and wholesale)ealagged by one
month. Host country-year and parent fixed effects iacluded but not reported. Standard errors wpeviay
clustered at the bank holding company- and montimhe-level to account for serial and cross sectiona
correlation. The Data Appendix provides furtherigigbns of the explanatory variables and bankimgugs.

Standard errors are reported in parentheses and*** denote significance at the 1%, 5%, 10%-leve

(1) (2) 3) (5) (6)

All banks Private banks | Government-| Large banks Regional

owned banks banks

TAFindicator (0/1) 0.356*** 0.415%+* 0.317* 0.315%+* 0.385*
(0.124) (0.142) (0.154) (0.063) (0.2112)

Parent-level variables

Capital -0.014 -0.006 0.014 -0.015 -0.019
(0.021) (0.026) (0.040) (0.013) (0.034)

Liquidity 0.008 -0.000 -0.007 -0.007 -0.019
(0.012) (0.012) (0.009) (0.006) (0.024)

Latent liabilities -0.010 -0.012** -0.033*** -0.024*** -0.006
(0.008) (0.006) (0.010) (0.004) (0.012)

Wholesale funding 0.001 0.003 -0.015 -0.018 0.003
(0.012) (0.012) (0.011) (0.012) (0.013)

Size 0.270 0.479* -0.335 -0.104 0.673*
(0.200) (0.266) (0.230) (0.070) (0.365)

German support -0.655*** -1.045** 0.027 -0.527%** -1.695*
(0.238) (0.436) (0.222) (0.160) (0.886)

Affiliate-level variables

Capital -0.093*** -0.091*** -0.103*** -0.096*** -0.068***
(0.005) (0.005) (0.005) (0.005) (0.012)

Liquidity 0.010 0.017* -0.048*** 0.010 -0.005
(0.010) (0.010) (0.018) (0.013) (0.015)

Latent liabilities 0.000 0.000 0.008*** 0.000 0.004
(0.000) (0.000) (0.003) (0.000) (0.003)

Wholesale funding 0.002 -0.005 0.008 0.000 -0.023
(0.009) (0.010) (0.018) (0.008) (0.018)
Branch indicator -1.215%*= -1.130%** -1.443* -0.931*** -2.082*%**
(0.231) (0.246) (0.818) (0.255) (0.437)

Stock market index 0.004*** 0.004** 0.005*** 0.003** 0.005**
(0.001) (0.001) (0.001) (0.002) (0.002)

Constant 8.377** 4.060 20.524*** 15.048*** -1.430
(3.645) (4.808) (3.958) (1.596) (6.718)

Observations 34,216 26,910 7,306 23,553 10,663

R 0.692 0.702 0.748 0.644 0.703
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Figure 1: Foreign Assets and Liabilities of GermarBanks’ Foreign Affiliates

Graph (a) shows foreign aggregate assets (blue)liabiities (red) reported by all German banksieign
affiliates over time. The gap between assets afulities is due to funding of affiliates’ from Guan parent
banks. Graph (b) shows how the log of foreign iatfls’ assets to the total assets of the relatath&ebank
holding company evolves over time. Graph (b) ddferates between banks whose US-based affiliates ha
claimed TAF liquidity from the Federal Reserve (goped, red) and banks that did not (non-suppogsgkn).
Solid red and green lines in Graph (b) refer taquespecific fitted regression lines before, durany after the
TAF programme. Both graphs use dashed verticas ltneindicate the period from December 2007 to Marc
2010 during which the Federal Reserve auctioned b&Rs. Positions vis-a-vis the US and positiomored
by the US-affiliates vis-a-vis any country are exigd.
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Figure 2: Transmission of Liquidity Shocks

This graph illustrates how German banks’ US-badiiiates transmit the liquidity shock triggered kbye Fed'’s
Term Auction Facility (TAF) to a foreign country AMue to the fact that each German bank with USdbase
affiliates has claimed TAF support, we distingusttween German parent banks with (Parent 1) arfubufit
(Parent 2) affiliates in the United States. Imadinat both German parent banks have affiliatesomntry A.
The TAF liquidity shock may either rudirectly from the US-based affiliate of bank 1 to the Gop#-located
affiliate of bank 1 (the solid line) andirectly via the German parent bank 1 (the dotted line). €upirical
analysis draws on assets of all foreign affiligtde country A) while excluding positions vis-asvihe US and
dropping US-based affiliates.
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