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Introduction

The global financial crisis of 2008-2009 and thbssquent European sovereign debt crisis
have revealed detrimental feedback effects betvgegrreign risk and risks in the financial

sector.

The risk transmission from the financial to the pubector was fueled by the government
bailouts of “too big to fail” financial institutios (Acharya, Drechsler, and Schnabl, 2014).
While the bailouts aimed at mitigating contagiom gmeventing a credit crunch, the costs of
these bailouts put a strain on government finantassituation with already high public debt
levels in many countries. The macroeconomic coétth® global financial crisis such as
reduced growth and employment burdened the fistadt®on of many countries by lowering
tax income and increasing expenditures for socalehits (Ball, 2014; Mourougane, 2017).
Overall, these developments increased governmdnitrdtos markedly since the onset of the
financial crisis. For example, European Union (EBbBmber states’ general government debt
relative to GDP rose on average from 58% in 20084% in 2016, although with notable
variation between countries (Eurostat, 2017). Govent bond yield spreads in Europe
started to widen after a period of subdued diffeesnin government interest rates that had not

reflected differences in fiscal and macroeconomi@fmentals (De Grauwe and Ji, 2012).

The rise in sovereign risk premia for vulnerablerdoes, in turn, affected the financial
system through several channels, most importanttugh the government bond portfolios of
financial institutions (CGFS, 2011). For one, timerease in sovereign risk immediately
lowered the market value of banks’ holdings of yigfovernment bonds which deteriorated
the banks’ capital position (at least when bondeewearked-to-market) and increased banks’
default risk premia (Acharya et al.,, 2014; De Bkeme, Gerhardt, Schepens and Vander
Vennet, 2013). Also, the rise in sovereign riskeefféd the use of government bonds as
collateral in banks’ funding and hedging operati@&FS, 2011). In addition to these direct
effects, banks also faced higher credit risks stergrfrom their private loan portfolio since
the adverse effects of sovereign risk on economuwtp and investment increased the default
risk of domestic financial and non-financial firiGiocchini, 2002; Durbin and Ng, 2005).
Whereas academics and policymakers focused on theerability of banks, non-bank
financial intermediaries including insurance comipanwere also exposed to the rise in

sovereign risk through their government bond ptidéo While some countries, such as

1



Introduction

Germany, experienced a flight to safety effect,Ksamnd non-banks’ holdings of foreign
risky government debt induced cross-border spillewa risks (Buch, Koetter, Ohls, 2016;
Duell, Koenig, Ohls, 2017). In sum, the increassarereign risk became a threat to financial

stability in Europe.

A destabilizing feedback loop, the so-called “sevgm-bank-nexus”, emerged as the
elevated risks in the financial system increased dbntingent liabilities of the sovereigns
from (implicit or explicit) bail-out guarantees falomestic banks which triggered further

increases in sovereign risk premia of vulnerablentes (Acharya et al., 2014).

Policymakers have implemented a number of chanydbet institutional and regulatory
framework in order to address the sovereign-bankimeSo far, more progress has been
made in mitigating the spillover effects from thanking system to the sovereign than the
other way around (European Commission, 2015). Retance, the establishment of the
Banking Union with its Single Resolution Mechanig¢8RM), complemented by the Bank
Recovery and Resolution Directive (BRRD), aimedaatlitating a bank’s resolution without
relying on taxpayers’ money. Furthermore, the limsie of the financial system was
strengthened by increasing banks’ capital and dityi buffers and developing new
macroprudential tools to address systemic riskangséorward, the effectiveness of these
policy reforms need to be evaluated to understaed {(desired and undesired) effects and
how they interact with each other. For exampleamnintegrated world, national regulatory
measures may spur cross-border spillovers callimg an international coordination of

prudential measures.

Progress in containing the spillovers from the seigm sector to the financial system
seems more limited. While the fiscal rules in thedpean Union have been reinforced, the
regulatory treatment of sovereign risk has not bebanged yet. Instead, banking and
insurance regulations continue to grant a prefektmeatment to domestic public relative to
private debt (ESRB, 2015a). With respect to capreduirements, European banking
regulation applies a zero risk weight and an ex@ampfrom large exposure rules to
government debt issued by EU member states in damesrrency (Article 114(4) and
Article 400 of the Capital Requirements Regulaf@RR))! Similarly, European insurance

regulation exempts government debt issued by Earogeconomic Area (EEA) member

L While the zero risk weight applies in the in tharstardized approach, banks that use the intertingraased
approach (IRB) may opt for the “permanent part&d"uwith respect to sovereign exposures and fottoawrules
of the standardized approach (Article 150 CRR/th respect to liquidity requirements, domestives@ign
exposures count towards high quality liquid as@eLA) in the liquidity coverage ratio (LCR) in Balslll and
the European CRR.

2



Introduction

states in domestic currency from the spread andecdration risk modules in the standard
formula (Solvency II, Delegated Regulation (EU) 2(Bb). Banks’ investments into home
government debt, in particular, have been showpldg a prominent role in increasing the
vulnerability of the financial system to sovererigk in stressed euro area countries (Acharya
et al., 2014; De Bruyckere et al., 2013). Policyerakand academics have therefore been

striving for a better understanding of banks’ irnoess to hold government debt.

Against this backdrop, the thesis addresses rdseguestions on the transmission of
sovereign risk to the financial system, on banke&entives to hold home and foreign
government debt, and on cross-border effects aflaégyy measures. Thereby, it contributes
to an improved understanding of the “sovereign-baekus”, underlines the relevance of
political factors in banking and contributes to &waluation of regulatory reforms.

Chapter 1 complements the literature on banks’ gowent bond portfolios - which
mainly focuses on the countries directly affectgdtbe sovereign crisis - by analyzing
German banks’ home and foreign government bondirtngddand the implications of these
holdings for bank risk. Chapter 2 sheds light onrn@a banks’ incentives for holding
regional home government bonds and shows that wemship structure of banks plays a
special role in banks’ investment decisions. Chapteompares the vulnerability to sovereign
risk between banks, insurance companies and nandial firms and takes a closer look at
the channels through which sovereign risk transtaitssurers. Finally, Chapter 4 studies
cross-border effects of bank regulation throughnier banks’ local and global lending
activities. Thereby, it contributes to policy quests on the international coordination of

prudential measures.

The remainder of this introduction discusses thetrdamution, empirical approach and

results of each chapter in more detail.

Understanding the determinants and implicationbasfks’ investments into government
debt is a key issue for academics and policymakespter 1° addresses these questions
from the point of view of German banks. The exigtempirical literature focuses on large
banks and on the period since the outbreak of tliedean sovereign debt crisis only (see, for
instance, Acharya and Steffen, 2015). Also, previstudies assume that banks’ government

bond holdings are exogenous to bank risk (Achatya.e2014; De Bruyckere et al., 2013),

2Chapter 1 is based on the published article Budi, GKoetter, M., and Ohls, J. (2016). Banks andeseign
risk: A granular view. Journal of Financial Statyi}i25, pp. 1-15.The copyright of the original eldiis with
Journal of Financial Stability, Elsevier B.V.

3
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which gives rise to endogeneity concerns if banksk preferences determine their

government bond holdings.

Chapter 1 contributes to the literature in sevesas. The methodology explicitly controls
for the self-selection of banks into holding goveemt bonds and addresses endogeneity
concerns by using predicted instead of observee@rmgovent bond holdings when analyzing
bank risk. To this end, the empirical methodologgceeds in two steps. First, a Heckman
(1979) selection model is used to study banks’ m@wf government bond holdings from a
particular issuer (outcome equation), conditionaltibe banks’ decision to hold any bonds
from this issuer (selection equation). Next, thedmted government bond holdings are
aggregated per bank and quarter into three riskgoates and included as explanatory
variables in fixed effects regressions explainirglbrisk. Using the predicted rather than
observed government bond holdings is in the spirén instrumental variable approach, with

the macroeconomic country variables serving asunmsgnts.

The analysis provides empirical evidence on largevall as small German banks and
crisis as well as tranquil times (Q4:2005 to Q320IThe comprehensive panel dataset is
based on th&ecurities Holdings Statistia# the Deutsche Bundesbank (Amann et al., 2012,
Bade et al., 2016), bank supervisory data and reaormmic and market data providers
(Centralised Securities DatabgddarkIT, and the OECD). The dataset includes the end-of-
qguarter government bond holdings on the issuel IRBEOECD countries) for each German
bank (1,970 banks, excluding foreign-owned and igpparpose banks) and the time period
Q4:2005 to Q3:2013.

Chapter 1 has three main findings. First, not @tr@an banks hold government bonds. In
fact, around 15% of German banks did not invest government bonds at all between
Q4:2005 and Q3:2013. Another 25% of all German baalkvays hold some government
bonds. The remaining banks enter and exit goverhmhelot markets frequently. Banks that
are larger, have a lower capital ratio (and in #asse riskier banks) and banks that are more
active in capital markets (i.e. have a larger s@earportfolio or more securitized liabilities)

are more likely to hold government bonds and hdetger volume of these bonds.

Second, German banks did not differentiate muchwémt countries based on
macroeconomic and fiscal conditions prior to th@&(@nancial crisis. This finding is in line
with de Grauwe and Yi (2012), who argue that sdgereisk in the euro area was
underpriced in the bond market before the crisiierAthe collapse of Lehman Brothers,

macroeconomic factors began to matter. With théreak of the European sovereign debt
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crisis, German banks held fewer bonds of highlyebtdd and high yield sovereigns. This
finding stands in contrast to the “search for yiedl large European banks documented by
Acharya and Steffen (2015), but is in line withfaght to safety” and a “flight home” by
German banks (Hildebrand et al., 2012).

Third, the default risk of German banks increasii larger holdings of risky government
bonds (rated BBB or worse). This result is drivgndemmercial banks and the sovereign
debt crisis period mainly. Before 2010, only markased, not accounting based measures of
bank risk respond to the banks’ holdings of riskyernment bonds which might reflect the
widespread absence of marking to market at thetafgbe crisis. Finally, larger holdings of
low risk government bonds (rated AAA) decreasertble of savings and cooperative banks
during the whole sample period but to a much smaikegnitude.

Overall, Chapter 1 stresses that banks’ revealdd preferences change over time and
finds that German banks are not insulated agaresiitarisk stemming from their government
bond portfolio. This stands in contrast to the ttreant of government bonds in current
banking regulation that allows a zero risk weight ahe exemption from large exposure

limits for European government debt.

Whereas Chapter 1 analyses the overall governmamd Iportfolio of German banks,
Chapter 2° focuses on German state (“Lander”) bonds to test higpothesis that state
governments use moral suasion on “home” bankshaeks located in the state). The idea of
moral suasion (Romans, 1966) is that governmemysmeans of explicit or implicit threats or
through the banks’ anticipation of the politicallwipersuade home banks to hold more home
government debt than banks would do due to otheeniives. Recent theoretical and
empirical studies have argued that moral suasi@mésdriver behind European banks’ large
holdings of home government bonds during the sayereebt crisis (Chari, Dovis and
Kehoe, 2016; De Marco and Macchiavelli 2016; Ong@&ugpov, and van Horen, 2016).

Chapter 2 complements these cross-country papestidying the moral hypothesis at the
regional level in Germany. The regional settingigaites the differences in the institutional
and regulatory framework that may have affectecetiréier studies. Furthermore, the analysis
is the first to account for the impact of moral Sioa on the decision of banks for holding
home government bonds at all and to control forbseoved time-varying bank-specific

incentives for holding state bonds.

3Chapter 2 is based on Ohls, J. (2017) Moral sudsioegional government bond markets. Deutsche
Bundesbank Discussion Paper Series, 33/2017.

5
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The empirical approach in Chapter 2 uses differerinethe fiscal conditions between
states and over time as reported by the Germanligt&puncil to identify differences in the
states’ incentive to use moral suasion. The baimk®ntives to collude are captured by the
location and ownership structure of banks (e.destavnership of Landesbanken and regional

development banks) or membership of politicianlsanks’ supervisory boards.

Similar to Chapter 1, the baseline empirical mddébws Heckman (1979) to study the
impact of moral suasion on a bank’s decision whetthé@old any home state bonds (selection
equation) and on the volume of a bank’s home diatel holdings (outcome equation). In
addition, the importance of a bank’s holdings retatto the outstanding state bonds is
estimated using a fractional logit model as proddsg Papke and Wooldridge (1996) and
fixed effects regressions. The latter allow cotitngl for unobserved time-varying
heterogeneity on the bank level and on the issesaal las well as for an unobserved bank-

specific structural preference for a particulaues(identification through heterogeneity).

The main component of the dataset is 8szurities Holdings Statistias the Deutsche
Bundesbank (Amann et al., 2012, Bade et al., 2018}, gives the end-of-quarter bank
holdings of 2,078 German state bonds of 2,024 bémkauding foreign-owned banKsjver
the time period Q4:2005 to Q2:2014. In additiore fBerman Stability Council provides
information on the states’ fiscal strength alongrfariteria, which is used to construct an

indicator on the number of stability criteria tizastate breachés.

The results are in line with moral suasion on ho(ste-owned) banks by state
governments. Home banks (i.e. banks located istdte that issues the bond) are more likely
to hold and hold more home state bonds than “oustate” banks (i.e. banks located in
another German state), especially when the state asveakfiscal condition and the home
bank isdirectly owned by the state governmérg. Landesbanken and regional development
banks).

State-owned banks located in weak states hold mmonmge state bonds than other banks
located in weak states and than state-owned baaldeld in strong states. The intensity of
state control also matters. Banks that are ownedngyinstead of several states and banks

with a larger share of bank equity owned by the éguvernment hold a larger amount of

* In contrast to Chapter 1, special-purpose ban&siraiuded in the analysis in Chapter 2 in ordecawer
regional development banks.

> The German Stability Council assesses the riskdfrgending budgetary emergency of states and ghesi
its results annually. The stability criteria are following: interest expense to tax income, ouldilag state debt,
structural net lending/borrowing, and the creditding ratio.
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home state bonds. Similarly, a larger share oé giatiticians on the bank’s supervisory board

increases the preference for home state bonds.

The findings remain in line with moral suasion aftentrolling for other (observed and
unobserved) incentives of banks for holding homeegoment debt, such as risk shifting
(Farhi and Tirole, 2016), political endearing (Kieetand Popov, 2017), private lending
opportunities (Gennaioli et al. 2014), and inforimatasymmetries (Portes, Rey and Oh,
2001). Also, the findings are robust to using ddfeé empirical specifications and measures
of a state’s fiscal situation as well as to exatgdihe financial crisis period and specific types

of states from the sample.

Chapter 2 suggests that political factors are itgmbrto consider when studying bank
decisions. Also, it sheds light on banks’ incendite accumulate home government debt on
their balance sheets and has implications for tleetereness of fiscal institutions such as the

German Stability Council in promoting market didicip.

Chapter 3° extends the view beyond banks by studying thestrégsion of sovereign risk
to insurance companies’ default risk. Insurers large institutional investors managing
roughly 12% of all global financial assets (IAI)14) and European insurers invest about
22% of their assets in sovereign bonds (J.P. Mo@gzenove, 2014). Yet, there is only little
research on the effects of sovereign risk on ileegaompanies.

So far, the literature on the transmission of seiggr risk to the private sector has focused
almost exclusively on either banks (Acharya et2014; Altera and Schiler, 2012; Battistini,
Pagano, and Simonelli, 2014) or (non-financialmBr (Ciocchini, 2002; Durbin and Ng,
2005). One notable exception is Billio, Getmandkyay, Lo, Merton, and Pelizzon (2013),
who study the interconnections between banks’,rersy and governments’ default risk
based on Granger causality and network models. Tihdythat sovereign risk is more likely
to Granger cause insurance risk than vice versliio Bit al. (2013) do however neither
estimate a causal effect of sovereign risk on msunor analyse the channels through which
sovereign risk is transmitted, which is what Chaftdoes.

The analysis proceeds in three steps. First, ilnasts the effect of sovereign risk on the
default risk of domestic insurance companies. Thteiests whether the effect on insurers is
different from the one on banks and on non-findnfitens. Finally, the channels of risk

transmission are investigated.

® Chapter 3 is based on the published article Dill,Koenig, F., and Ohls J. (2017) On the exposire
insurance companies to sovereign risk - Portfalieestments and market forces. Journal of Finartability,
31, pp. 93-106. The copyright of the original detic with Journal of Financial Stability, ElsevigrV.
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The dataset covers a sample of sovereigns, in®i@mopanies, banks and non-financial
firms from nine countries (Belgium, France, Germaigly, Japan, the Netherlands,
Switzerland, the United Kingdom, and the Unitedt&tpover the time period from 1 January
2008 to 1 May 2013. Detailed panel data on soverband holdings of individual insurance
companies are collected from quarterly publicatibgsJP Morgan Cazenove (2014) to test

for the channels of risk transmission.

In the baseline specification, the insurers’ creeitault swap (CDS) spread is regressed on
the home sovereign CDS spread and on control dasdbr economic growth, uncertainty
and the banking sector’s default risk. The regoess performed in log changes to purge any
unobservable time-invariant heterogeneity in theimess model and risk preference of
insurers. A similar specification has been applgdAcharya et al. (2014) to study risk
spillovers between sovereigns and domestic bartkapi€r 3 also implements an instrumental
variable (IV) approach as in Bedendo and Colla 8Qt address the potential concern that
implicit guarantees for insurers might induce reeecausality in the baseline specification.
Domestic sovereign and banking system risk areunstnted with average foreign sovereign
and banking system risk respectively and the imtgklkdending rate serves as overidentifying

restriction.

The results suggest that a larger rise in sovergginleads to a larger rise in domestic
insurers’ default risk significantly. This findinig robust to using stock prices or expected
default frequencies instead of CDS spreads as meedsu insurer risk. The sensitivity of
insurers to a rise in domestic sovereign risk isgignificantly different from the sensitivity
of banks but larger than for non-financial companikhis result is not driven by any specific
non-financial sector. The difference to non-finaha@ompanies can be attributed to those
insurers that have later been classified as sys#édiypiimportant by the Financial Stability
Board (FSB). Chapter 3 further documents that ridwesinission of sovereign risk to domestic
insurers is non-linear as it increases with theell@f sovereign risk. Similar to Chapter 1,
Chapter 3 highlights heterogeneity in market petioep over time. Insurers’ CDS spreads
did not respond to an increase in domestic sovereglk before the outbreak of the recent

financial crisis, but only thereafter.

The analysis then makes use of the detailed partf@ta to test for the importance of the
insurers’ sovereign bond holdings in sovereign tiskhsmission (portfolio channel). An
increase in the credit risk of an insurer's sovgrebond portfolio increases the market’s
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expectation of the insurer’'s default risk signifitdg, even after controlling for unobserved

time-varying heterogeneity between countries.

The findings of Chapter 3 have implications for tlegulatory treatment of sovereign
bonds. While market participants account for credk stemming from the government bond
portfolio when assessing an insurer’s default riskurance regulation — similar to banking
regulation - assumes that sovereign bonds aretaiskifree. Solvency Il, which came into
effect in Europe in 2016, exempts sovereign bosdsdad by EU member states from the
spread and concentration risk modules when calnglasolvency capital requirements.
Furthermore, Chapter 3 addresses a gap in the maadiéerature which focused almost
exclusively on banks and only recently accounts fioe role of non-bank financial

intermediaries such as insurers for financial $tgbi

While the first three chapters of this thesis foomsbanks’ demand for government debt
and on the spillovers of sovereign risk to the Hevainancial systemChapter 4’ analyses
the cross-border effects of regulatory changesutiitoGerman banks’ local and global
lending behavior. In response to the recent fir@rmisis, policymakers and regulators have
developed macroprudential instruments that targetstability of the financial sector as a
whole. In integrated banking markets, banks capamed to these regulatory changes in one
country by shifting their activities between couedr This can weaken the effectiveness of
national prudential instruments and create crosddvospillovers. The European Systemic
Risk Board (ESRB), which is responsible for the ropoudential oversight of the EU
financial system, has therefore recommended anahiasgessment of the cross-border effects
of these measures (ESRB, 2015b).

The empirical literature on cross-border effectprofdential measures is relatively new but
has been growing recently. Typically, these papeesconstrained either to one country and
make use of detailed bank-level information to tdgnthe effects of regulation (Aiyar,
Calomiris, and Wieladek, 2014; Jiménez, Ongena,dReyand Saurina Salas, 2012;
Danisewicz, Reinhardt and Sowerbutts, 2015), aggregate country-level data in a cross-
country setting (Claessens, Ghosh, and Mihet, 204B;2011).

" Chapter 4 is based on Ohls, J., Pramor, M., amzdm L. (2016) International Banking and Crossd&or
Effects of Regulation: Lessons from Germany. DehgsBundesbank Discussion Paper Series, 27/2016. The
paper has been published in a shorter version ds, Oh Pramor, M., and Tonzer, L. (2017) Interowdai
Banking and Cross-Border Effects of Regulation: dogs from Germany. International Journal of Central
Banking, 13 s1, pp.129-162. The copyright of theyioal article is with the Association of the Imational
Journal of Central Banking.
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The analysis in Chapter 4 is part of the IntermetiBanking Research Network (IBRiN)
an initiative that addresses this trade-off betwieksmtification from micro data and cross-
country results in a two-step approach. First,aedeteams from national central banks apply
a common methodology to their detailed but confidkrbank-level datasets in separate
country studies. Second, a meta-analysis (BuchGidberg, 2017) is conducted on the non-
confidential results from the country studies tawdrconclusions that apply not only to one
country, but more generally. Chapter 4 is the cgustudy for Germany and is one of 15
country studies (and one cross-country study) évatluate the cross-border spillovers of

regulation.

It uses detailed micro-level data on the domestid mternational lending activities of
German parent banks, their foreign branches andidiabes taken from thdxternal
Position Reportof the Deutsche Bundesbank (Fiorentino, Koch and RudekQp@nd on
domestic lending activities by foreign affiliatezchted in Germany taken from tMonthly
Balance Sheet Statistio$ the Deutsche Bundesbariklhe granular data are merged with the
IBRN Prudential Instruments Databafeerutti, Correa, Fiorentino and Segalla, 20 &/mew
cross-country database on changes in eight pridenstruments (e.g. general and sectoral

capital requirements and loan-to-value ratios).

The common methodology developed within the IBRNpkays variation in banks’
exposure to foreign regulation through banks’ imd¢ional activities and variation in banks’
balance sheet conditions to identify the effeategfulatory changes on local and cross-border
loan growth. The bank-level data mitigate endoggnancerns, since regulation is unlikely
to respond to the behavior of an individual foreigank. The baseline regressions are
conducted in log changes and control for unobsehneterogeneity at the bank and at the time
level. The prudential indicators are included comieraneously as well as their first two lags

to allow for sluggish adjustment of banks’ loanwtio.

The findings of Chapter 4 highlight that the direstand magnitude of the regulatory
spillovers vary between instruments and types oftkbaFor instance, changes foreign
regulation affect lendingto the German econonig two opposite ways. On the one hand,
German-owned banks increase their domestic loawtgrd foreign countries that they are
exposed to tighten general capital requirementslaact-to-value ratios. On the other hand,

foreign-owned affiliates located in Germany redthar loan growth to the German economy

8 For more information on the IBRN please see httywsnv.newyorkfed.org/IBRN/index.html.

° For more information on thelonthly Balance Sheet Statistiobthe Deutsche Bundesbank, please see
https://www.bundesbank.de/Redaktion/EN/Standarkkf8ervice/Reporting_systems/monthly _balance_sheet
statistics.html?https=1
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if sector-specific capital buffers, local resenequirements and loan to value ratios are
tightened in their home country. This withdrawabdrfr the German lending market is less
pronounced for foreign affiliates that are lardeaye a higher capital ratio and more illiquid
assets suggesting that these foreign affiliateslem® prone to shift resources to the parent

banks in response to higher regulatory pressunerae.

In addition to the common regressions that areiegpby all IBRN research teams,
Chapter 4 also investigates the impact of Germarkdaorganizational structure on the
regulatory spillovers across borders. Foreign sliéases of German parent banks are
typically subject to host country regulation, whilereign branches are subject to home
country (i.e. German) regulation. Chapter 4 shdved bnly foreign subsidiaries, not foreign
branches respond to a tightening in regulatiorhentiost country by reducing local lending.
There is no evidence for regulatory leakages siioceign branches do not significantly

increase their local lending in these situations.

Chapter 4 highlights the need for evaluating ctomster spillovers of regulation when
implementing national prudential measures. It shtves spillovers are state-dependent and

are mitigated by higher capital and liquidity buffef banks.
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Chapter 1. Banks’ government bond holdings and
bank risk

1.1 Introduction
Banks are important investors on domestic and gargiovernment bond markets. During

the European government debt crisis, the pattdresah investments have changed as banks
have tended to withdraw from foreign markets. Clesnig the investment patterns of banks
have given rise to the debate on how the risk akband sovereigns are linked and how this
“bank-sovereign nexus” affects financial stabilitythe Euro Area. Since the outbreak of the
European government debt crisis, government basied by periphery countries in the Euro
Area (i.e. Greece, Ireland, Italy, Portugal, an@iSpwere reallocated from foreign investors
towards domestic banks (Battistini, Pagano, ando8etli, 2014). The mirror-image of this
pattern is a withdrawal of foreign investors, irdihg German banks, from risky European

government debt, which is what we study.

This chapter analyses the investment behavior afm@e banks by answering two
guestions. Why do banks invest into government b@mkhd do holdings of government debt
affect bank risk? Empirical work on these questitat®es two challenges. First, sufficiently
detailed information on government bond portfolmfsbanks are usually confined to the
largest banks and to the period after the outbodatke European government debt crisis.
Second, banks do not hold government debt randontigy actively choose whether, how
much, and which government bonds to hold, condilioon banks’ assessments of the

sovereign risk, on regulatory costs, and on bauktleharacteristics.

We analyse the relationship between government Ihatdings and observed risk of all
German banks while taking the selection of banks holding government debt explicitly
into account. Our analysis uses tl@ecurities Holdings Statisticef the Deutsche
Bundesbank. This database provides quarterly, taadata of the security portfolios of all
German banks, including holdings of government Isprithnk-by-bank, and security-by-
security from Q4:2005 until Q3:2013 (Amann, Baltzand Schrape, 2012; Bade, Flory, and

! Chapter 1 is based on the published article BGchl,., Koetter, M., and Ohls, J. (2016). Banks aodeseign
risk: A granular view. Journal of Financial Statyili25, pp. 1-15.The copyright of the original eleiis with
Journal of Financial Stability, Elsevier B.V.
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Schonberg, 2016). Thus, the data cover the presgeriod, the global financial crisis, and
the government debt crisis in the Euro Area. We lmaom sovereign risk exposures with
detailed micro-prudential supervisory and issuernaty data. Thereby, our model exploits
the rich cross-sectional variation across commkrsavings, cooperative, and mortgage
banks in Germany. The granular data employed & ¢hapter reveal the following stylized

facts (for details, see Section 1.2.3.):

First, a certain fraction of German banks, namé$olnever hold government bonds
during the entire sample period. Another 25% of G#rman banksalways hold some
government debt. Other banks actively move into andof investments into government
bonds. On average, two thirds of all German baritd government debt in each quarter.
Participation in government bond markets variessmmrably across banking groups.
Average government bond portfolios account for at&8a of total assets across all German
banks. These shares are the lowest for commenodilcaoperative banks (3.5%) and the
largest (13%) for mortgage banks. But some of éingelr banks hold up to 20% of their assets
in the form of government debt.

Second, savings and cooperative banks did not aaignificant exposure to Euro Area
peripheral debt to begin with. German mortgage banlich specialize in the securitzation
of public and private debt, continue to hold subt#h volumes of risky government debt.
During the government debt crisis, German commEkbaaks reduced their exposure to debt
issued by governments in Greece, Italy, Irelandtugal, or Spain, and they largely replaced

these investments with domestic German governmett d

Analysing the drivers of these adjustments andirtiact on bank risk is the purpose of
this chapter. Our empirical model proceeds in tweps. In a first step, we analyse the
determinants of government bond holdings of Gerrbanks. We specify a Heckman
selection model to estimate the likelihood thatksamold certain government bonds and how
much they hold conditional on this selection choloea second step, we assess the impact of
government bond holdings on bank risk, measurealithr market-based (CDS spreads) and

accounting-based measuresstorg.

As regards the determinants of banks’ governmenddwldings, several factors have
been stressed in the literature. Banks may holemgorent debt to diversify asset portfolios
(Rochet, 2008), as collateral for interbank refitiag operations (Bolton and Jeanne, 2011),
or as a means to store liquidity (Gennaioli, Martind Rossi, 2014). Recent empirical papers

explain the increase in domestic government boridifgs by Euro Area periphery banks
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with a search for yield (Acharya and Steffen, 20XBpral suasion (Becker and lvashina,
2017; De Marco and Macchiavelli, 2016; Horvath, #imga, and loannidou, 2015; Ongena,
Popov, and van Horen, 2016), or gambling for resafion (Ari, 2016; Horvéth et al., 2015).
Most of these studies are based on data releageth&y with the stress test results of the
European Banking Authority (EBA).

The perspective taken in this chapter differs fyan@vious work for two reasons. First, we
study the investment behavior of German banks ratien the behavior of banks in (risky)
peripheral countries. Second, we have granular fdatall German banks, not only the large
banks covered by the EBA stress tests. Our reshlisv that accounting for heterogeneity
across banks is indeed important. Large, weaklytalgged banks, and banks which are more
active on capital marketsiold more government bonds.

With respect to country characteristics, we findtt&erman banks did not respond much
to macroeconomic risk factors before the collagdeesbman Brothers in 2008. Between 2008
and 2010, German banks reduced their governmenmt holdings of small and high inflation
countries that participated in an IMF programme.tiMihe outbreak of the European
government debt crisis, German banks reduced boldihigs of high indebted and high yield
sovereigns. Also, domestic government bonds stastaging a more prominent role. In
contrast to evidence for the sample of the largasbpean banks (Acharya and Steffen,
2015), we thus do not find a search for yield g/ dlverage German bank in government bond
markets. Instead, our results indicate a “flightsafety” and to the home market akin to
Hildebrand, Rocholl and Schulz (2012).

The second part of our analysis focuses on thectsffinat government bond exposures
have on bank risk. Given that German banks haviedwatvn from risky markets during the
crisis we expect, a priori, that increasing doneegibvernment exposures have stabilized
rather than destablized banks. Hence, the perspetdken in this chapter differs from
previous work that focuses on the link between b@m)stability and sovereign indebtness
(Acharya, Drechsler, and Schnabl, 2014; Alter addifer, 2012), a reduced effectiveness of
bank rescues and guarantees (Konig, Anand, ancehb@inn, 2014; van der Kwaak and van
Wijnbergen, 2014), and crowding out of private eecredit (Albertazzi, Ropele, and Sene,
2014; Bedendo and Colla, 2015). Existing literatieuses on sovereign and/or bank CDS

2 Banks active on capital markets are those using etdksed funding, having large security, and sutomer loan

portfolios.
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spreads to provide evidence on the existence ah&-bovereign risk nexus (Alter and Beyer,
2014; De Bruyckere, Gerhardt, Schepens, and Vavelenet, 2013).

In order to study the effects of government bonttlihngs on bank risk, we need to take
into account that this choice is endogenous. We puedicted rather than observed bond
exposures as a function of issuer country-spectfi@cro factors and of bank-specific
covariates to mitigate endogeneity concerns. Oun nmalicator of bank risk is the-score.
We find that a larger share of high-risk bonds ssogiated with higher bank risk for
commercial banks but not for cooperative and savivanks after 2010. Holdings of low-risk
bonds are associated with lower bank risk for ggviand cooperative banks for the entire
sample period. These risk effects are stronger wtmmsidering CDS spreads that are
available for a subsample of (larger) banks as lemnative risk proxy. Holdings of risky
government debt also increased banks’ CDS spraatfsgdthe entire sample period, not just
after 2010. These risk effects were not visibleedasn the accounting-based risk measure

before 2010, probably due to the widespread absanoarking to market at the time.

In Section 1.2, we present and describe the data&é&man banks’ government bond
holdings. In Section 1.3, we analyse the deterntghahbanks’ government bond holdings. In

Section 1.4, we analyse the impact of these hoddamgbank risk. Section 1.5 concludes.

1.2 Holdings of securities by German banks

1.2.1 Banks included in the sample

The data used in this chapter include 1,970 bamitsch covers almost the entire
population of German banks. Affiliates of foreigans operating in Germany are omitted
because we do not observe the government portfbkgdad by their foreign parent banks.
Furthermore, we exclude special-purpose banks, asicbgional development banks, since —

unlike in Chapter 2 — we do not account for thatal dimension in this chapter.

The German banking system consists of three bantiagps (commercial, savings, and
cooperatives), which operate as universal bankswels as specialized mortgage banks
(Koetter, 2013; Krahnen and Schmidt, 2004).

Commercial banks are privately owned, but onlyva &e stock market listed.

Savings banks are owned by municipalities and ownurn, their head institutions, the
LandesbankenRegional savings banks ade jureconfined to stipulated local markets and
focus on retail deposit taking and lending. Heastitations act as clearing house and

gateways to international capital markets and vestment banking services for their owners.
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Cooperative banks are mutually-owned by memberslegs. They pursue de facto
regional segmentation of banking markets and agesthallest universal banks. During the
sample period, they featured two head institutiomiich pursued activities roughly
comparable to those conducted by the large comaidranks and theandesbankenAkin to
the U.S. (Goddard, McKillop and Wilson, 2014), tteoperative and the savings bank sector
faced substantial competitive pressure and exkilstdstantial consolidation. Since the year
1993, the number of cooperative and savings baekbngéd by 40% and 60%, respectively
(Koetter, 2013}

Mortgage banks are specialized institutions thatu$o on long-term maturity
transformation by originating real estate mortgadd®y also specialize on issuing covered
bonds (Pfandbrief), which are often collateralized by governmennds. The aggregate

market share in terms of total assets of mortgagédis around 8%.

1.2.2 Data on government bond holdings

Government bond holdings of German banks are regdd the Deutsche Bundesbank in
the Securities Holdings Statistids/ each bank located in Germany (Amann et al.22B8ade
et al., 2016). Each bank reports its entire saearortfolio including government bonds on a
security-by-security basis. We focus on investmaniggovernment bonds, defined as general
government bonds rather than central government$amly. Focusing on the general
government level ensures comparability across rdiffiefederal structures and consistency to
studies based on EBA stress test data (AcharyaSteffen, 2015). Aggregating across
different federal levels might however also hidgartant variation as | show in Chapter 2.
Therefore we test the robustness of our resulta festriction to central government bonds in
Section 1.1.3.5. We exclude public covered bondsfthe sample, which are mostly issued
by mortgage banks and are collateralized by goveminsecurities, because we do not

observe the identity of government bonds that &sdged as collateral.

The Securities Holdings Statisticdata are available to us on a quarterly basis as of
Q4:2005 until Q3:2013 and cover around 9,540 gawvent bonds at the end of the sample
period. We make two sampling choices. First, wesm®r only banks’ own securities

holdings (‘Depot-A-Geschaef). Positions held on behalf of clients and the expes of

3 Similar to the U.S., where corporate or “centraldit unions were important holders of subprimetdeead institutions

of both savings and cooperative banks differ caersioly in size and scope of activities from theisariated regional
banks.
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banks’ foreign affiliates are excluded. We cannigtiniguish between held-to-maturity and
available-for-sale holdings, which have been regbrseparately only since early 2014.
Securities include all traded securities as wellegsirchase agreements. For each security, we
observe the ISIN number, currency, volume of inwestt, price, type of security, sector of
the issuer, country, maturity, coupon type, freqyenf coupon payments, and coupon

payments.

Second, we use government bond holdings from OE@ihtces, which dominate the
government bond portfolio of German banks. Seasitenominated in foreign currency are
converted at daily official Bundesbank exchangegab Euros. Only 3.7% of government
bonds held by German banks were not denominat&aiios as of Q3:2013. Because we are
interested in the macroeconomic features that @lff@icks’ investments in certain government
bonds, we aggregate the data per country. Forrs$ilie France, for instance, we have a total
of 812 different securities at each point in timdjich differ in terms of maturity and return.
We aggregate these securities into a compositeckrgovernment bond and use the yield on
the 10-year French government bond as a returnureabhe average maturity in our sample

is 11 years and thus fairly close to the 10-yeacheark yield.

The data report notional and market values whexddimer equals the nominal value of a
security multiplied by the number of securitieschahd the latter is multiplied with the price
of the security as obtained from the CentralizeduBtes Database of the ESCB (Amann et
al., 2012). We focus on market values to gaugeilplgsdeteriorating bank profitability or

increasing volatility.

Different accounting standards and the treatmefdssies from security trading may affect
our analysis as well. Government bonds held fatitig or available-for-sale are evaluated at
fair value. Therefore, large price fluctuationslwdirectly impact the level and the volatility
of bank profits, and thereby also an accountingglaseasure of risk, such as thecore In
contrast, government bonds that are held-to-mgtarig evaluated at amortized costs. We do
not observe the trading book and the banking beparsately during the estimation sample

period. Our results thus show the average effedbdth accounting categories and should be

We sample coupon and zero coupon bonds. The lteevaluated at purchase price plus accrued gttédaly 8% of
all observations pertain to these bonds. The ussggfegate country-level data implies that shositjpms are mostly
netted. Around 5% of all observations at the ségudvel (ISIN) are short positions (as of Q3:2Q1@jth large
commercial banks (20%) and Landesbanken (11%) #iigkithe largest shares. But at the aggregate cplmtel, this
share is negligible (0.7% of observations as 02Q33).
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higher for the (unobservable) subgroup of goverrinbemds, which are marked to market.
Robustness tests yield no sensitivity of regressesults reported below for the choice of

nominal versus market value of government bonds.

1.2.3 Government bond portfolios of German banks

The granular data from tHgecurities Holdings Statistichow that not all German banks
hold government debt. Averaged over the sample@earound 15% of all German banks are
never active in government bond markets whereamdra quarter are always active. Among
the banks that never hold government bonds areapitintooperative banks, while mortgage
banks always hold government debt. Non-particigatommercial banks tend to be better
capitalized, much smaller, and more engaged inbatk lending compared to participating
banks. These features may explain a reduced needofernment bonds. The remaining
banks enter and exit the government bond markedsiéntly.

Figure 1.1 shows the different evolution of pagation rates in government bond markets
across banking groups. Differences in banks’ bgsinmodels imply a different need for
government bonds across these groups. Despiteatision participation rate levels, there is
a common trend across banking groups towards @&hgrticipation rate, which is consistent
with the EBA (2015) data for large European banks.

Table 1.1 provides a snapshot on the importantieeo$ecurity portfolio in German banks’
balance sheets at the end of our sample (Q3:2@B8average, German banks held 18% of
their total assets in securities, ranging from lfd%commercial banks to 27% for mortgage
banks in Q3:2013 (Column 6). About 5% of total &#sseere invested in government bonds,
ranging from 3.5% for commercial banks to 13% fartgage banks in Q3:2013 (Table 1.1,
Column 7).

Figure 1.2 depicts the decomposition of the govemnbond portfolio as percentage share
of total assets over time and per banking groupcesR008, savings and cooperative banks
increased their investments in government bondstifg from higher levels, mortgage banks
decreased their government exposures from 2006 rdswAcross banking groups, portfolios
were concentrated towards Germany and the Euro.AGdanges in the size of the
government portfolio were primarily driven by adjuents in the German government bond
holdings. Commercial banks withdrew from the Eureaperiphery countries (Greece, Italy,
Ireland, Portugal and Spain) since the beginnin@0df0 and reallocated their assets towards
Germany and other core countries. Mortgage bankkameexceptionally high share of bonds
issued by European periphery countries, namely #1%heir total government portfolio
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(Q3:2013). Also, they increased their investmenotimer Euro Area countries and in OECD
countries outside the Euro Area since the outbrdake European government debt crisis.
Hence, mortgage banks hold the most diversifiedegonent bond portfolios compared to
other banking groups. While mortgage banks heldegomwent bonds of eight countries on
average in Q3:2013, the other banking groups hetdsures towards two (cooperatives) to
three countries (commercial banks) only. Howeuag, five largest (commercial) banks held
government bonds in 25 countries on average. Tthasheer size of countries seems to be an

important determinant for diversification strategjie

Figure 1.3 illustrates the evolution of aggregater@an bank exposures to selected
countries over time. After the fall of Lehman in :Q308, we observe a steep increase in
German bond holdings and, to a lesser extent,endfr bonds. This increase is accompanied
by continuously declining positions vis-a-vis destsed Euro Area peripheral countries, which
was amplified after the outbreak of the governnagivt crisis in Q2:2010. Thus, the data
strongly suggest a pattern to increase holdingsooafestic government bonds in line with the
“flight to safety” effect in Hildebrand et al. (201L

In sum, the descriptive statistics reveal a cowplmteresting patterns in the data. First, a
significant fraction of German banks do not inviesgovernment bonds at all. Second, with
5% of the total, government bonds account for atingdly small share of banks’ total assets
(Q3:2013). Third, in particular the government bgudtfolios of smaller banks are not very

diversified and a large share is held in Euro Areads.

1.2.4 Country- and bank-level controls

Table 1.2 shows descriptive statistics for bothrtteeroeconomic variables (Panel A) and
the bank-level variables (Panel B) with which wemptement theSecurities Holdings
Statistics.Consider first the country-level information, whighdrawn from the Centralised
Securities Database (CSDB), MarkIT, and the OEG@Dmeasure market size, returns, and

risk.

The left-hand panel pertains to 1,632,540 bank-tgtguarter observations and the
unconditional probability that bankholds bonds issued by counjrgt timeq is around 5%.
The right-hand panel shows the sample with non-gex@rnment bond holdings only. These
data comprise 83,698 bank-country-quarter obsemsticorroborating the self-selection of
banks into holding specific government bonds. Theam volume of government bond

holdings of an issuer by a bank in the regressionpde is 100 million Euros.
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To measure country size, we use log GDP, measuaredristant and seasonally adjusted
prices. To gauge expected returns and country wigk,include consumer price inflation.
Higher inflation reduces real returns on outstagdjovernment debt. Second, we specify
bond yields to capture the compensation that bae&sive for holding risky government
debt. Third, we use the ratio of debt issued bygieeral government relative to GDP as an
indicator of the indebtedness of a sovereign. FQukte specify an indicator variable if a
country was part of a support program by the Irgomal Monetary Fund (IMF). Data are
obtained from the homepage of the IMF and includéeided Fund Facilities, Extended
Arrangements, and Stand-by-Arrangements. This atdicequals one as of the start dates of
IMF programs. GDP, government debt and inflation data are alhioked from the OECD
database and the average yield on a 10-year goeetrivond is calculated from Markit data.

Finally, there are several regulatory incentives banks to hold government debt. We
include an indicator variable equal to one for mem&ountries of the European Monetary
Union (EMU) because prudential regulation in Eurofaeors banks’ investments in
government debt issued by Euro Area governmentge@ment bonds denominated in Euros
need not be backed by equity capital under theiCrask Standardized Approach (CRSA) of
the regulatory frameworkThis treatment of government bonds is maintaineteuthe Basel
lll regime. Also, investments in government bonds, that caregro risk weight, are exempt

from large exposure rules.

Since we include country fixed effects to captureuctural differences between
government issuers, the EMU dummy captures acaeessiothe Euro Area (Slovenia, Slovak
Republic). Finally, we report the effect of the @Gany dummy to capture the importance of

the home market.

Panel B in Table 1.2 depicts descriptive statigbcdank-specific control variables, which
are generated from financial data reported to haet8undesbank, for the selection equation

(left-hand panel) and for the outcome equatiorhfrltand panel).

> These OECD countries are Greece (Q2:2010), Hunga®2008), Ireland (Q4:2010), Mexico (Q2:2008), Pdla

(Q1:2013), and Portugal (Q2:2011).

Banks might use internal models instead of CRSA t@edhe risk and corresponding capital buffers lieirtexposures
(Internal Ratings Based Approach, IRBA). For governniemids, IRBA banks may use the CRSA for government debt
investments under certain circumstances (“permgpanial use”).

" See Brussels, 20 July 2011, COM(2011) 452 finall120202 (COD), Proposal for a Regulation of the Eeamp
Parliament and of the Council on prudential requéeta for credit institutions and investment firmgticle 109(4):
“Exposures to Member States' central governmerdscantral banks denominated and funded in the dicrasrency
of that central government and central bank steafidsigned a risk weight of 0%.”
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We control forsizewith the logarithm of total assets because lamygkb were pivotal to
absorb government bonds during the government desis (Becker and Ivashina, 2017).
Government debt has an important impact on thedityuposition of banks (Gennaioli et al.,
2014). We measurgquidity as the ratio of cash and overnight interbank lepdedative to
total assets. We control for bamlsset structurébecause different degrees of retail versus
financial market activities are characteristic falternative business models (Boot and
Ratnovski, 2012). On the asset side of banks’ lsalasheets, we include the shares of
customer loans (i.e. retail activities) and se@siportfolios (i.e. wholesale activities) relative
to total assets. We account for thending structureof banks because wholesale funding
reliance turned out to be more vulnerable durirgdhsis (Huang and Ratnovski, 2011). To
this end, we include core capital and retail degp$ioth scaled by total assets. We also
include securitized liabilities relative to totadsets as a proxy for the need for collateral.
These liabilities may contain both funding obtaim¢dhe secured interbank market as well as
from central bank operations. Bamkofitability is measured by return on equity and by
banks’ cost-to-income ratios. The impact on barsk is ambiguous. More profitable and
efficient banks should retain higher capital busfeand be better able to buffer shocks.
Alternatively, higher profitability may also implyat banks search for yield and are willing
to take on higher risks. We account for differenmtéhe income structureacross banks by

including fee over interest income.
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1.3 Determinants of banks’ government bond holdings
In this section we adress which factors determargkb’ investments in government bonds.

The associated implications for bank risk are tiigect of Section 1.4.

1.3.1 Empirical Methodology
We model the decision whether to invest in goveminbends and which volume of bonds

to hold using a Heckman (1979) selection modelstFive model whether a bamkholds
government bonds of countpyin periodq (extensive marginEXP). Second, we explain the

size of exposures in terms of the Euro volume eegament bonds (intensive marg80\j.
We specify a selection equation (1) and an outcequation (2):
Pr(EXPijq = 1) = ®(a14 + a1; + a1 + P11 Xig—a + B12X;y) (1)
Sovijq = ay + azj + azg + ,821Xl-'q_4 + ,BZZX]-/q + nIMR + €, (2)

In the selection equation (UEXPjq is an indicator variable equal to 1 if bank1,970
banks) holds government bonds of a specific coupt(g9 countries) in time period
(quarterly data from Q4:2005 to Q3:2013) and O wtise. The estimation sample comprises
1,632,540 bank-quarter-country observatiod¥.) is the standard normal distribution
function, Xiq.4 are bank-specific, ank; are country-specific control variables. We include
dummies for banking groups, quarter, and countny, (a1, ¢ry) in equation (1). In the
outcome equation (2), we include fixed effects lbank, quarter, and country. We specify
banking group instead of bank dummies in the sele&quation (1) to avoid the incidental
parameters problem in Probit estimations. Bankifipa@riables are lagged by four quarters
to alleviate simultaneity concerns. Country-specifvariables enter the equations

contemporaneously.

Identification would ideally hinge on a variableathrepresents a valid exclusion
restriction, i.e. variable¥V that correlate only with the likelihood of bondidiags in a given
country in a given quarter, but not the volume wéhsan exposure. Because there are neither
guantitative restrictions on specific governmenhd@xposures nor changes in central bank
eligibility for our sample and as existing regubeis may affect both the extensive and the
intensive margin, we cannot specify such variaésTherefore, the model is identified
based on functional form and on differences ingieof dummies as explained above. Based
on the predicted likelihood of observing an expesuofrbanki in countryj at timeq, we then

calculate the inverse Mills ratidMR). Together with the same bank-specific and country
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specific control variablesx(; and Xjg), the IMR is specified in the outcome equation t2)
explain differences across banks’ observed govemhrdebt exposure levelSQ\). The
coefficient 77 indicates if self-selection bias of banks into diafjy government bonds is

significant.

1.3.2 Main results

Column 1 of Table 1.3 shows the results for therisive margin (i.e. outcome equation) of
the Heckman model on the determinants of banksegouent bond holdings. Column 2
shows the results for the extensive margin (i.éecten equation). Column 3 provides
marginal effects for the extensive margin. This slagkplains government bond holdings of
German banks well. The adjustéd of the outcome equation is 0.75. Even without bank

time, and country fixed effects, the adjusR&still equals 0.55 (unreported).

Consider first the importance to account explicitty systematic selection by banks
whether to hold bonds issued by a certain coumtry given quarter. The inverse Mills ratio
in column 1 is significant at the 1% level. Therefothe choice whether to invest in a
particular market also affects the decision onvbleme of investment. Our results based on
this comprehensive sample comprising all Germarkdanderpin the importance to analyse
not only selected groups of systemically relevantids, such as in the EBA stress tests, but to
account for the non-random determinants of govemnteldings when assessing the

implications for bank risk.

1.3.2.1 Country-level determinants
For the entire sample, virtually all country-lewelvariates exhibit a statistically significant

impact on government bond holdings, both for thiersive and the intensive margin.

With respect to macro covariates capturing expeodéarn and risk, we find that banks
hold more government debt from countries with higtation, high government debt-to-GDP
ratios and low bond yields, which contrasts expewta. Below we show that these aggregate
effects are hiding important differences betweea- @mnd post crisis periods. After the
outbreak of the government debt crisis German bduatd more bonds of lowly indebted
sovereigns, which pay a low yield. Hence, we doalsterve a “search for yield” of German
banks in government bond markets. Instead, thee@asimg sovereign risk that came with
higher bond yields seems to have dominated themrefifect. Due to multicollinearity we are

not able to jointly include bond returns and CD$eags in the regression. As a robustness
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check, we replace returns with sovereign CDS spreadatings. The negative coefficient on

risk remained unchanged and results are shownbteTall in the appendix.

Banks withdraw from countries that are covered byMF program. In unreported tests,
we check whether banks hold relevant exposureldset countries to begin with. German
banks held 6-13% of total government exposure tdsveebt of IMF program countries prior
to the start of the average program. In the quddiéwwing the announcement of an IMF
program, all banking groups reduce their exposuMsrtgage banks exhibit the most

significant decline, namely by 22% of their exp@&sprior to the announcement.

In addition to these macro variables, we also &mbsitive home (i.e. Germany) and Euro
Area effect (Table 1.3). In order to capture timearriant country characteristics, we include a
set of country dummies (not reported), defining thiasas the baseline category. The average
volume of bonds in German banks’ government pods$oincreases by 118% if it is the
domestic country relative to the baseline count¥ost other country dummies are
significantly negative or smaller than the Germaynmy with a few exceptions for small
and comparatively risky countries (Czech Repubticingary, Iceland, Slovenia, Slovak
Republic).

We also find a positive effect for Euro Area mensbgs. The time variation in the Euro
Area dummy variable is driven by accessions toBhe Area during our estimation sample
(Slovenia, Slovak Republic). The positive Euro Areiect may reflect the absence of
exchange rate risk, the preferential regulatorgttnent of government Euro Area bonds or

eligibility for ECB refinancing.

To interpret the size of the parameters in thectele equation, we calculate average
marginal effects from the Probit model in columnTaple 1.3. Inflation, country size, and

membership in the Euro Area affect the probabditgovernment bond holdings the most.

Regarding the outcome equation, Euro Area memigrge government debt ratio and
government bond yields are the determinants wiéhléingest economic impact. We assess
economic magnitudes by calculating the percentagease in government bond holdings for
an increase in the macroeconomic variable fron28fepercentile to the #5percentile of its
distribution. The average holding of governmentds(per bank and country) is 100 million
Euros (see Table 1.2). For example, bond holdifdgseoaverage German bank is 22 percent
or 22 mn € higher if the debt ratio of the soveneig at the 78 percentile compared to the
25" percentile. Similarly, an increase in GDP, CPlatibn and government bonds yields

from the 28" percentile to the #5percentile of the distribution would lead to a%,4a 4.8%
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and a -22.8% change in bond holdings by the avdragk. The Euro Area membership is the
most important indicator with an increase of roygh00% in bond holdings, if a country
joins the Euro Area.

1.3.2.2 Bank-level determinants

Correlations of proxies for business models of Gerrhanks and banks’ investments into
government bonds are shown in the lower panel dflerd.3. Results for the selection
equation show that larger, less well capitalizedkisa banks with larger securities portfolio,
and banks with a low share of customer loans ane tiikely to hold government debt. The
results for the outcome equation confirm theseifigsl The results are in line with Acharya
and Steffen (2015), who find that larger banks laaks with lower capital ratios invest more
in government bonds. The negative impact of théalam@tio could reflect a risk effect: banks

with low capital buffers may invest more in safsets.

We find that banks with a larger share of liquideds (i.e. cash and overnight interbank
loans) are also more likely to invest in governmieonds. This indicates that government
bonds are not used as a substitute for other ligesets but rather as an additional source of
liquidity. The share of retail deposits does ndéctf the likelihood to invest in government
bonds significantly, but it correlates positivelytlwthe volume of government bonds held.
Furthermore, government bonds are an importantceoaf collateral to obtain interbank
funding. Thus, government bonds play a more impbntale for banks with a large share of

securitized funding.

We also assess the economic effects of these fjadiFhe security portfolio to total assets
is the most important variable. An increase by stendard deviation in the share of the
security portfolio results in an increase of averggvernment bond holdings by 60% or 60
million Euros per bank and sovereign. An increase dme standard deviation in the
securitized liabilities ratio and the core capitatio results in an increase of 38% and a
decrease of 8% respectively.

1.3.3 Are determinants of bond holdings stable over time?

So far, we assumed that the determinants of bankestments into government bonds
remained unchanged over time. But during the ¢rigsceptions of sovereign default have
changed markedly, low interest rates induced achdar yield, and banks needed collateral
to cushion liquidity shocks.
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Table 1.4 shows three separate time periods: thd.gnman period (Q4:2005-Q2:2008),
the period since then until the outbreak of theoEAIrea sovereign crisis (Q3:2008-Q1:2010),
and the period of the sovereign crisis (Q2:20102Q83). The impact of macroeconomic
factors varies substantially over time, whereas ithpact of bank characteristics remains

rather stable.

Prior to the financial crisis, macroeconomic fasttrad virtually no impact on banks’
government bond investments. Results reported inleTa.3 for the full sample are thus
largely driven by the period after 2008, which pdavevidence of active restructuring of
banks’ government debt portfolios. This result msline with previous literature on the
determinants of government bond spreads for the Buea countries, which attributes little
explanatory power to macroeconomic factors befbee drisis but considerable responses

during the crisis (De Grauwe and Ji, 2012).

The impact of macro factors on German banks’ gawemt bond holdings has changed in

three significant ways.

First, German banks became more risk averse inrgmant debt markets with the start of
the financial crisis. After Q3:2008 and until thetloreak of the European government debt
crisis German banks hold less bonds of high imftattountries which take part in an IMF
program. These effects reverse afterwards. Whdegthivernment debt ratio is insignificant up
until the outbreak of the government debt crisigr@an banks strongly withdraw from
highly indebted sovereigns since then. In line wattpectations, high debt levels seem to
serve as a signal of higher risk since Q2:2010o0BgelWe will show that (predicted) holdings
of government debt in risky categories correlatsitpeely with bank risk since the outbreak
of the sovereign crisis.

Second, high government yields increased the pilifyadf holding a government bond in
the financial crisis period, possibly reflectingsaarch for yield, coupled with regulatory
incentives (Acharya and Steffen, 2015). This effisctmainly driven by cooperative and
savings banks (Table 1.5). Since Q2:2010, all Gerrbanks have avoided high-yield
government bonds potentially due to adapted expeota about sovereign default

probabilities.

Third, while Euro Area membership increased theegoment bond holdings of German
banks before the European debt crisis, it becomsmnificant afterwards. Instead, the
Germany dummy (home effect) becomes positivelyiagmt. A flight home effect has been

observed in a wide range of European countries (ERAS).
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In sum, banks responded quite differently to mamwaemic factors before and after the
collapse of Lehman Brothers. Before that eventkbatid not differentiate much between
government debt on grounds of macro fundamentalgesd factors became relevant
afterwards, and much of the adjustment is in linth wxpectations as banks became more
sensitive to underlying risk factors. Bank-leveltedminants of banks’ investments into

government bonds, in contrast, have remained murk stable over time.

1.3.4 Do banks’ business models matter?

Next, we investigate differences within the founkiag groups to account more explicitly
for the heterogeneous business models. Our rdsniftspooled regressions are not primarily
driven by differences in business modddstween banking groups, but rather mirror

differences in business modeghin banking groups.

While the effect of macroeconomic factors variegrotime, it remains rather similar
between different banking groups. One exceptioasrartgage banks, which have the largest
government bond exposures but are not much affdmyechacro factors except yields and

inflation. Instead, investments by mortgage bardggedd mostly on bank-specific factors.

With respect to bank-level variables, two factoxere identical effects across banking
groups: larger banks and banks with larger shdresawrity portfolios hold more government

debt. The effects of other bank-level variablegedicross banking groups.

First, the result that weakly capitalized banksdholore government bonds is primarily
driven by savings banks and mortgage banks. Cegitain does not play a role for
cooperative banks, and it has an opposite effectdmmercial banks since the government

debt crisis.

Second, the specialized mortgage banks and thedtoprinant role in the covered bond
segment do not drive the positive effect of semaiiton activity on bond holdings. In fact,
privately owned universal banks, i.e. commercial anoperative banks, drive this result, in

particular after the outbreak of the government d@ebis.

Third, for savings and cooperative banks, the &ffet bank-level variables are rather
stable over time. For commercial and mortgage hanksontrast, signs and significant levels
of bank-level variables change with the outbreakhef sovereign crisis, indicating that the

turmoil of the government debt crisis affected blisiness models of these banks the most.
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1.3.5 Robustness tests
We test the robustness of our results from the keckmodel in several ways and show

results in the appendix to this chapter. Overallt main results regarding the impact of

country and bank variables on banks’ governmentthmidings remain robust.

We use different measures for sovereign risk, therage country rating of Moody'’s,
Standard and Poor's and Fitch and 5 year CDS spréfable 1.11). In Table 1.12 we
constrain our sample to foreign government bondsrder to ensure that German bonds are
not dominating the aggregate findings. In Table81vie restrict our sample to bonds issued
by the central government as opposed to the gegerernment. While the overall results
concerning the macroeconomic and risk factors remary stable, the home effect reverses.
German banks hold 90% of their domestic governrbentl exposure towards regional states
and not the central government (as of Q3:2013).IUekag the regional states from the
analysis therefore yields a negative Germany dun@hwpter 2 investigates the incentives of
German banks to hold state government bonds inegrdatail.

Furthermore, the results (not reported for the sakierevity) are robust against different
specifications and data cleaning approaches suahkiag the one year lags of macroeconomic
and bank variables, using bankgroup instead of lixekl effects in the outcome equation,
winsorizing all covariates at the 1% and 99% quesitand using notional instead of market

values of banks’ government bond holdings.

1.4 Do government debt exposures affect bank risk?

1.4.1 Empirical Methodology

Our second main research question is how banksrgovent bond holdings affect bank
risk. To this end, we estimate a fixed effects mhddea panel of 1,612 banks for which we
obtained annual micro-prudential supervisory finahaccounts data between 2005 and 2012.
Only banks that hold government bonds are inclu@eda.main measure of bank risk is the

score which is defined in the data appendix 1.A, andesmate:
zscorey = a; + ap + B1Xie—q1 + L2SOVie_q + &4, 3)
where a; and a; are bank- and year-fixed effects;, is a vector of bank-level controls

lagged by one year to avoid simultaneous correlabip construction, anch)‘\/it_1 is a vector

of predicted values of banks’ government bond ewyess relative to total assets. We use
clustered standard errors at the bank level.
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We aggregate predicted government bond positiotisirwthree risk categories, thereby
eliminating the country dimension from our datd:baind holdings of sovereigns rated AAA
represent low risk government bond holdings. Boraded AA or A are intermediate risk
holdings, and sovereigns rated BBB or worse fat the high-risk category. The rating is an
average rating of Moody’s, Standard and Poor’s kitch. We then take end-of-year values
for the government bond holdings. Table 1.6 taleslahe sovereigns by risk category. Note
that some countries “migrate” across categoriesr duee. As we observe stocks of
outstanding government debt rather than flows, gbann holdings of high-risk debt might

thus be the result of a re-classification of soimentries’ debt.

Government bond exposures are scaled by totalsas$dianks to capture thelative
exposure towards sovereign risk. This sample caagri7,708 bank-year observations and
summary statistics are very much in line with trenkecountry-quarter sample shown in
Table 1.2.

The parameter of interest in equation (3iswhich indicates whether and to what extent

government debt holdings influence bank risk.

We use predicted rather than observed government holdings for two main reasons.
First, conditional government bond holdings frone tHeckman estimation account for the
selection bias because banks systematically chebsther and which bonds to hold. Second,
using predicted government bond holdings mitigat@scerns arising from possible reverse
causality. The risk appetite of banks, born outeieample by different business models, may
affect government bond holdings. Government borbsures, in turn, are correlated with
observable risk traits that are part of the riskasuge. The use giredicted aggregated
exposures is thus in the spirit of an instrumentaiable approach, with country specific
macro factorsX; being excluded in the second stage regressiotsiok risk. In both stages,
when explaining government debt holdings and bask, we use CAMEL covariates to

control for the risk (appetite) of a bank.

Because the dimensions of the selection model fbaoktry-quarter) differ from those of
the bank risk sample (bank-year), we cannot agmyconventional tests for the adequacy of
“instruments”. But we conduct some plausibility ttesCountry covariates predict the
intensive margirsOVaccurately and according F-tests for joint indigance are rejected at
the 1% significance level. A regression with countovariates only still yields a high
adjustedR? of 0.341. At the same time, macro covariates shde uncorrelated with
realizations of bank risk, that is country-specifictors should be orthogonal to the individual
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German bank. This seems plausible, given that baeks with large foreign exposures only
hold small fractions of individual issuer countrigsbt. Therefore, a shock in one particular

issuer country should be fairly uncorrelated wiimks’ realizations of risk on average.

To test this, we use each bank’s bond portfolioeshawards issuer countfyin quarterq
to generate exposure-weighted macro covariatedbaek and year. With the exception of
IMF measures, all of these variables are not Siantly correlated with the-score our
measure of risk. Correlations are weakly signiftcanthe 10% level when using observed
portfolio rather than predicted portfolio sharest fsery small regarding magnitudes and, as
argued above, possibly contaminated with neglecelgction bias. Therefore, we use
predicted government bond shares in the threecasigories to analyse the relationship with
bank risk.

1.4.2 Measuring bank risk
We measure bank risk using the bankscore (Laeven and Levine, 2009), which is
defined as the return on assets plus equity oveetssdivided by the standard deviation of

return on assets:

(E/A+RoA

UR 0A

where E/A is the capital-asset ratRoA denotes return on assets, ang, denotes the
standard deviation dROA Z-scoresmeasure the extent to which bank equity is swffitio
cover losses. A higher-scorereflects a higher distance to default and thuslorsk. Given
the definition ofz-scores, we do not specify capitalization and pabflity as explanatory

variables.

To obtain a bank-time specific measure for volgtitif RoA we regresRoAon bank and
time fixed effects. The residuals of this regresgjive the volatility ofRoAof banki in yeart
that cannot be explained by bank or time commoecedf The residuals are winsorized and
taken in absolute terms as measure dy, . This rdethgy is in the spirit of Loutskina
and Strahan (2015) who applied it to house pri@ghs. As a robustness check, the standard
deviation of RoA is calculated using a rolling window of seven geand results are very

similar. We winsorize the-scoresat the 0.1% level to account for outliers.

The use ofz-scoresas a measure of risk has the advantage thatossed on prudential
supervisory data and therefore available for afiksalisted as well as non-listed ones. An

important disadvantage is the backward looking neatf this measure, which is typical for
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accounting-based risk measures. Therefore, wefgpe@ddition two alternative measures of
risk, the log of Credit Default Swap (CDS) spreatiseach bank and an indicator equal to one
if a bank was ranked in the top decile of distridmutof non-performing loans (NPL) relative
to total loans in a given ye&We choose such a discrete indicator instead ofiraosusly
measured NPL shares because the definition of Nfnged during our sample period,

giving rise to statistical breaks in the level d?IN(Koetter, 2013).

Our main measure of bank risk, the z-score, vaa@ess banking groups and over time
(Table 1.8, Panel A). Commercial banks and mortdages are, on average, the most risky
banking group. However, the standard deviation, #ng the heterogeneity of our risk
indicator, is also highest within the group of coarnial banks. Savings and cooperative
banks are less risky and much more homogenousdiagaheir risk profile. Our alternative
risk measures, the NPL indicator and CDS spreadfroothese trends (Table 1.8, Panel B
and C). CDS spreads increased steadily from 20662012, but started to decline in 2013
(not reported).

1.4.3 Main results

Table 1.9 presents the results for the risk eqnat&ng the (logx-scoreas the dependent
variable. Results are reported for the entire sarpgeriod in Panel A and seperately for the
periods before the European sovereign crisis (PBpand since the sovereign crisis (Panel
C). In addition to the results for the entire Gennfimnking system (Column 1), we estimate
bank risk separately for commercial banks (Column savings banks (Column 3) and
cooperative banks (Column 4). Due to small samizle, sve cannot analyse mortgage banks

separately.

Parameters on bank control variables are estminiatédnot reported for the sake of
brevity. A full set of results for the full samptan be found in Table 1.14 in the appendix to
this chapter. In this chapter, we focus on our nvairiables of interest, the predicted volumes
of government bonds per risk category relativedtaltassets. For the entire sample period
and the entire German banking system (Column lanePA of Table 1.9), we find no
evidence of a statically significant relationshiut when we split our sample along the

banking group and time dimensions, two importaralifjaations are noteworthy.

8 Note that we define deciles on the basis of théreemqopulation of banks, i.e. including those withsovereign

exposures or missing data that precluded certagarghtions from the estimation sample.
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First, the group of commercial banks is particylaffected by sovereign risk. After 2010,
a larger share of intermediate-risk and espechafir-risk government debt has a statistically
and economically significant impact on the riskcommmercial banks (Column 2 in Panel C of
Table 1.9). For instance, the z-score of commeludalks decreases in the sovereign crisis
period by 7.43% if the ratio of high government diebldings to total assets increases by one
standard deviation. Intuitively, losses on governtr@ond portfolios did not affect German
commercial banks before the government debt crigassibly in part because of the
widespread absence of marking to market at thetoofs¢he crisis and the preferential
treatment of government debt in central bank opmratand capital regulation.The risk of
cooperative and savings banks, in contrast, isaffeicted by high-risk government bond
holdings, possibly due to their low holdings ofgadonds (Figure 1.2).

Second, holdings of low-risk government bonds asoeaiated with lower bank risk, i.e. a
higher z-score for savings and coopaertive banks in the entame period (Panel A of
Table 1.9). This finding is consistent with theinotthat safe government bonds serve as a
liquidity buffer. It reflects the investment of Gean regional banks in German and other safe

government bonds.

The results (not reported) remain robust againsltemnative aggregation method for the
government bond holdings by taking the mean instdéatie end-of-year values of a bank’s
government bond holdings in each year and agaimsionzing all covariates.

1.4.4 Market- and credit-based measures of risk

Our baseline measure for bank risk, thecore,reflects only realized risks since it is
accounting based. To address this concern, we ehtwegmeasures of risk entirely and show
the results in Table 1.10.

First, we show in Panel A of Table 1.10 resultsRobbit regressions explaining the
likelihood that a bank has non-performing loanshie highest decile in a given year. For the
entire sample period, the effect of predicted goreant debt shares is qualitatively identical
to those reported before. Low risk government bomdkices bank risk whereas high-risk

government bond holdings increases bank risk asuned by NPL ratios.
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Second, we show in Panel B of Table 1.10 parsim@iegressions that explain the log of
bank CDS spreadsThis sample is smaller because CDS are availablerfly 24 German
banks. The effect of predicted government bondihg&lis reinforced. Over the entire sample
period, larger predicted shares of low-risk goveenirbonds reduced CDS spreads of banks
whereas larger predicted shares of high-risk gowent bonds increased those spreads. The
coefficient on high-risk government bonds is arour@ times larger compared to the
coefficient on low-risk government bonds. Resuhisvg that market participants considered
higher bank risk associated with larger sharegsid/rgovernment bonds already before the
outbreak of the government debt crisis.

In sum, we confirm our main results that largerrehaf risky government debt increase
bank risk and larger shares of low risk governnustit decrease bank risk for both, CDS as a
market-based, forward looking measure of risk a4 agethe NPL indicator as a measure of

relative credit risk.

1.5 Conclusion

The European sovereign debt crisis highlights tbednto understand the determinants of
banks’ government bond holdings and the impactheke¢ exposures on bank risk. This
chapter complements prior studies, which are masihfined to a subset of large European
banks and the period since the outbreak of the geam sovereign debt crisis. Our granular
data allow studying the government bond holdingsafbGerman banks during the pre-crisis,
the financial crisis, and the European governmeit drisis periods. The German case is of
interest because it allows analyzing the investrbehavior of banks outside the countries hit

by the European government debt crisis.

Our empirical approach takes the self-selectiobartks whether, which, and how much
government debt to hold explicitly into account. \hen estimate the effects of predicted

government bond holdings on German banks’ riskse@ main findings emerge.

First, only about two thirds of all German bankgeast in government bonds. The volume
of bonds and the degree of diversification of gowegnt bond portfolios differ across
banking groups. Larger, weakly capitalized (andhis sense riskier) banks, and banks that

are more active on capital markets hold more gawernt bonds. Bank-level determinants of

° Data on CDS spreads are available until Q4:20m3vee extend the regression sample period accdyding

36



Chapter 1: Banks’ government bond holdings and Iveskk

government exposures change over time, especiallysérman commercial and mortgage

banks.

Second, before the financial crisis, banks did differentiate much between countries
based on macroeconomic factors. Afterwards, Gerrhanks have restructured their
government bond portfolios according to macroecandondamentals. With the outbreak of
the government debt crisis in 2010, German banke tdecreased bond holdings from

countries with high levels of government debt 08&P and high yields.

Third, predicted holdings of government bonds affddhe risk of German banks. We use
three measures of risk, tlzescore CDS spreads, and non-performing loans, and tiad t
larger holdings of low risk government bonds deseeask of cooperative and savings banks
during the entire sample period. Larger exposweassky government debt however increase

the riskiness of German commercial banks afteptlibreak of the government debt crisis.
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Appendix to Chapter 1
1.A Data
Data definitions and sources

Government bond portfolios

Exposure to government bonds EXHs is a dummy variable which is equal to on¢he
banki holds government bonds of counjrin quartert and zero otherwise. The information
is based on th8ecurities Holdings Statisticd the Deutsche Bundesbank.

Predicted volume of risk government bantlss variable is used as a regressor in the
equations explaining bank risk (Tables 1.10, 111.14). It is the predicted value of banks’
investment in government bonds from the model lier intensive margin in Table 1.3. The
data are aggregated at the bank level and mearselegiye to total assets. Government bond
holdings are categorized into low, intermediated high-risk bonds according to the country
classifications in Table 1.6. The risk measure aseol on the average of the ratings by
Moody's, Fitch and Standard and Poor's. Low risdaBned as AAA, intermediate risk is
defined as AA and A, and high risk as BBB or worse.

Government bond Holdings SOwarket value of a bank’s government bond holdinfys o
country j in quartert. Data are obtained from th®ecurities Holdings Statisticsf the
Deutsche Bundesbank. Individual security data ggreggated to the issuer country level by
summing up over all ISINs per country, bank andrwgua Issuers at all levels of the
government - central, federal and municipal - aduded. Only government bonds held on
banks’ own accounts are included, covering bottbtrking book and the trading book.

Bank-level variables

Cash & overnight / total assetsatio of cash and overnight interbank loans taltassets
obtained from the annual financial statements stibthiby banks to the Deutsche
Bundesbank. This variable gauges the liquid asgetdank, excluding government bonds.

CDS spread:average quarterly quoted CDS spread on a bond fivigayear maturity for
senior unsecured debt with the complete restruguciause and denominated in euro. The
data are obtained from the data provider MarkIT.

Core capital ratio ratio of equity capital minus deficit to totalsa$¢s obtained from the annual
financial statements submitted by banks to the §ugt Bundesbank. This variable reflects
the risk-bearing capacity of banks.

Cost-to-income ratioratio of total operating costs to total operatnregenue obtained from
the annual profit and loss statements of banks gtduirio the Deutsche Bundesbank.

Customer loans / total loansatio of claims on customers to the sum of claonscustomers
and on banks obtained from the annual financialestants submitted by banks to the
Deutsche Bundesbank. This variable reflects theedegf retail orientation of a bank.

Fee income / interest incomeatio of net fee income over net interest incoiet interest
income equals the difference between the interesinie and expenses obtained from the
annual profit and loss statements of banks subdnittehe Deutsche Bundesbank.

NPL ratio: the NPL ratio is an indicator equal to one # thank belongs to the highest decile
of non performing loans to total loans in a giverary Using such a relative measure avoids
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contamination by statistical breaks in prudentiafirdtions of NPL over time and are
obtained from the annual financial statements stibchto the Deutsche Bundesbank.

Retail deposits / total assetsatio of overnight deposits from household ana-financial
firms to total assets obtained from tMonthly Balance Sheet Statisticé the Deutsche
Bundesbank.

Return on equityratio of total revenue to equity capital obtairfesin the annual financial
reports and the annual profit and loss statemdnteedeutsche Bundesbank.

Securitized liabilities / total assetgatio of securitized liabilities to total asse®ecuritized
liabilities include covered bonds, money market ggap and other securitized liabilities.
Information is taken from the annual financial staénts submitted by banks to the Deutsche
Bundesbank.

Security portfolio / total assetsatio of bonds and stocks portfolio to total assabtained
from the annual financial statements submitted &gkl to the Deutsche Bundesbank. This
variable reflects the importance of securitiesitrgdn the business model of banks.

Total assetslog of total assets of the bank. Data are takem ftheMonthly Balance Sheet
Statisticsof the Deutsche Bundesbank. It is a measure ok bae.

Z-score:z-score defined as (return on assets plus capital oveetgsdivided by the volatility
of return on assets. In order to obtain a bank-specific measure for volatility dRoA we
regresRoAon bank and time fixed effects. The residualhaf tegression give the volatility
of RoA of banki in year t that cannot be explained by bank or tooenmon effects. The
residuals are winsorized and taken in absoluteseasmmeasure fog,,, . Thescoreis a
measure of the distance to insolvency of a banktlansl an inverse measure for bank risk. A
higher z-scoreindicates less risk. The-scoreis winsorized at the 0.1% and 99.9% level to
account for outliers. The data are obtained fromahnual financial reports and the annual
profit and loss statements that banks submittededeutsche Bundesbank.
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Country-level variables

CPI inflation: inflation is measured through the consumer pmoex (CPI). All items are
included in the consumer price index and the chaggenst the same quarter of the previous
year is calculated in %. The quarterly time seisesbtained from the OECD database.

Euro Area bonddummy variable which is equal to one if the coyiig a member of the Euro
Area in the respective quarter and zero otherwi$es variable might capture preferential
regulatory treatment of Euro Area government balsvell as the absence of exchange rate
risk.

GDP: log of a country’'s GDP. Data are in constant ggi@s of the year 2005 and are
seasonally adjusted. The quarterly time seriedbban extracted from the OECD database.

IMF measuresthese data are obtained from the homepage dMReand include Extended
Fund Facilities, Extended Arrangements, and StanArbangements. We include a dummy
variable which is equal to one from the time an IpBgram has been started, i.e. for Greece
(from Q2:2010), Hungary (from Q2:2008), Ireland (£B10), Mexico (Q2:2008), Poland
(Q1:2013) and Portugal (Q2:2011).

Government bond yieldve take the average yield on 10-year governmend$® (in %)
obtained from MarkIT.

Government debt ratiopercentage ratio of central government debt taPGDhe ratio is
drawn from the OECD database and in quarterly &aqu.

List of 29 included issuer countries

Australia (AU), Austria (AT), Belgium (BE), Canad&A), Czech Republic (CZ), Denmark
(DK), Estonia (EE), Finland (FlI), France (FR), Gamg (DE),Greece (GR), Hungary (HU),
Iceland (IS), Ireland (IE), Italy (IT), Japan (JP)luxembourg (LU), Mexico (MX),

Netherlands (NL), Norway (NO), Poland (PL), PortudRT), Slovak Republic (SK),
Slovenia (Sl), Spain (ES), Sweden (SE), Switzerl@H),United Kingdom (UK), United

States (US).
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1.B Figures and Tables

Figure 1.1: Participation rates in the government lbond markets by banking groups

This Figure shows the percentage share of bankkifweach banking group) which hold a governmentdbo
portfolio on their own accounts in the respectivarter. After the collapse of Lehman Brothers, teerdasing
trend for cooperative and savings banks reverséth e outbreak of the European sovereign crisi2d10,
the share of commercial banks engaged in governbrard markets rises as well. SourBecurities Holdings
Statisticsof the Deutsche Bundesbank; own calculations.

100
1

60
1

in % of all banks from each banking group
40

T T T T T T
2006q1 2008q1 2010q1 2012q1 2013q1 201303

- Commercial banks ————- Savings banks
Cooperative banks —— - Mortgage banks

43



Chapter 1: Banks’ government bond holdings and Iveskk

Figure 1.2: Share of government bonds in balance sbts of banks

This Figure gives the average share of governmamd holdings in total assets (in %) for each bagigjroup.
Government bond holdings are decomposed by issigerGerman government bonds, government bonds
issued by Euro Area periphery countries (GR, IT, PE, ES), the remaining Euro Area and the reshef t
world. SourceSecurities Holdings Statisticg the Deutsche Bundesbank; own calculations.
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Figure 1.3: Government bond holdings of all German banks 2005-2013

This Figure plots data aggregated over all banks located in Germany. The scale of the vertical axis varies
to highlight changes in sovereign risk exposures. The first vertical line marks the insolveny of
Lehman Brothers in 2008 Q3, the second line the Greek rescue packages in 2010 Q2. Source:
Securities Holdings Statistics of the Deutsche Bundesbank; own calculations.
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Table 1.1: Importance of the security portfolio inthe balance sheet of German banks

This Table shows in column 1 the number of banksaich banking group. Column 2 displays the meath astets of each
bank. Column 3 displays aggregate assets per bamkogp. Column 4 displays aggregate securitieslugtieg shares,

bonds, etc). Column 5 shows aggregate governmertsbioeld in the banking or in the market book. ColBrshows the

percentage share of the overall securities pootf(dieighted average) and column 6 the share ajalernment bonds in
total assets (weighted average). The banking gsavgs banks comprises savings banks and Landeshafhe banking

group cooperative banks include cooperative banfstiaeir head institutions. The row “all banks” qmses the aggregate
German banking system. Data are for the third guait2013.

(1) (2) 3) (4) (5) (6) (7)
Number Average Aggregate . Government . Government
- total Securities Securities
of banks size assets bonds bonds

(bilion €  (bilion€)  (billon €  (billion €) (0 of total (% of total

assets) assets)
Commercial banks 167 15.97 2667.79 289.95 92.78 710.8 3.48
Savings Banks 431 5.27 2270.88 486.43 116.89 21.42 15 5
Cooperative banks 1093 0.95 1034.22 244.64 36.61 6523. 3.54
Mortgage banks 18 26.18 471.29 129.34 60.74 27.44  2.891
All banks 1709 3.77 6444.18 1150.36 307.03 17.85 76 4.
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Table 1.2: Descriptive statistics for Heckman modetstimations

This Table shows in Panel A descriptive statistmscomplete observations of macro variables in ghkection and the
outcome equations. Panel B shows the descriptitistata for bank variables. All variables are definin the data appendix
1.A to this chapter. The sample covers the peniothfQ4:2005 to Q3:2013, 1,970 banks, and 29 degtimaountries. We

include the 25th and 75th percentile of variablesthe outcome equation in order to better asdessrmiagnitude of the
estimated coefficients in the outcome equation.

Selection equation

Outcome equation

1,632,540 83,698

Mean Stdv Mean Stdv p25 p75
Panel A: Country-specific variables
Holding government bonds (0/1) 0.051 0.221
Volume of government bonds (€ bn) 0.1 0.65 0.002 0.02
Ln GDP 0.56 1.92 0.31 1.76 -1.05 1.12
Government debt ratio 0.59 0.36 0.62 0.27 0.41 0.71
CPlI inflation 0.03 0.02 0.02 0.02 0.02 0.03
Government bond yield 0.04 0.02 0.04 0.02 0.03 0.05
IMF measures (0/1) 0.07 0.25 0.08 0.27
Euro Area bond (0/1) 0.47 0.5 0.77 0.42
Panel B: Bank-specific variables
Ln total assets 13.09 1.55 14.33 2.23 12.78 15.21
Cash & overnight / total assets 0.07 0.07 0.05 50.0 0.03 0.06
Customer loans / total loans 0.8 0.16 0.77 0.17 7 0. 0.89
Security portfolio / total assets 0.23 0.12 0.28 120. 0.19 0.35
Core capital ratio 0.06 0.05 0.05 0.03 0.04 0.06
Retail deposits / total assets 0.24 0.48 0.22 0.56 0.14 0.29
Securitized liabilities / total assets 0.03 0.06 070. 0.13 0 0.07
Return on equity 0.04 0.09 0.03 0.14 0.02 0.05
Cost-to-income ratio 0.97 0.18 0.84 0.19 0.78 0.88
Fee income / interest income 0.47 4.64 0.36 288 0.2 0.32
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Table 1.3: Heckman model for extensive and intense&vmargin

This Table shows regression results for estimatirgy determinants of banks’ investments in goverrinbemds using a
Heckman model. The log of barils government bond holdings of countryis the dependent variable in the outcome
equation. An indicator equal to one when obsentirag banki holds bonds of countryis the dependent variable in the
selection equation. Fixed effects for banking grdirpe and country are specified in the selectignagion. In the outcome
equation, fixed effects for bank, time and courary included. The inverse Mills ratio (IMR) is olsted from the extensive
margin and corrects for self-selection. The sangmeers the period from Q4:2005 to Q3:2013. Margiefiécts are
calculated for the extensive margin. ***, ** andiridicate significance at the 1%, 5% and 10% lev&landard errors are

shown in brackets.

1) (2 3)
Intensive margin Extensive margin  Marginal effects
(Outcome) (Selection) (Selection)
Ln GDP 2.046*** 0.674** 0.019%**
(0.273) (0.072) (0.002)
Government debt ratio 0.736*** 0.304*** 0.008***
(0.117) (0.030) (0.001)
CPlinflation 4.776%* 1.710%* 0.045***
(0.789) (0.2112) (0.006)
Government bond yield -11.390*** -0.025 0.001
(0.612) (0.162) (0.004)
IMF measures -0.350*** -0.166*** -0.004***
(0.042) (0.011) (0.000)
Home bond 1.180** 0.450%** 0.011*
(0.059) (0.158) (0.004)
Euro Area bond 1.980*** 0.506*** 0.014**=*
(0.1677) (0.0602) (0.001)
“Lntotal assets 0787 0164 0.004%+
(0.050) (0.002) (0.000)
Cash & overnight / total assets 0.101 0.125* 0.603*
(0.322) (0.049) (0.001)
Customer loans / total loans 0.093 -0.086*** -0.083*
(0.138) (0.017) (0.000)
Security portfolio / total assets 4.968*** 1.897*** 0.051%**
(0.191) (0.018) (0.001)
Core capital / total assets -2.670*** -1.019*** -Q@rr*
(0.646) (0.079) (0.002)
Retail deposits / total assets 0.042** -0.000 0.600*
(0.019) (0.006) (0.000)
Securitized liabilities / total assets 2.900*** A@F+* 0.028***
(0.003) (0.000) (0.000)
Return on equity 0.163** 0.035* 0.001**
(0.074) (0.020) (0.001)
Cost-to-income ratio 0.042 -0.001 -0.000
(0.060) (0.002) (0.000)
Fee over interest income -0.010*** -0.003*** -0.000
(0.003) (0.001) (0.000)
Number of observations 83,698 1,632,540 1,632,540
Inverse Mills ratio (IMR) 3.106
Standard deviation of IMR 0.0874
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Table 1.4: Heckman model by time period

This Table shows regression results for estimatirgy determinants of banks’ investments in goverrinbemds using a
Heckman model and splitting the sample into thelygieman (Q4:2005 to Q2:2008), the post-Lehman,Sueereign Crisis
period (Q3:2008 to Q1:2010) and the since sovereiggis period (Q2:2010 — Q3:2013). The log of béskgovernment
bond holdings of countryis the dependent variable in the outcome equafiarindicator equal to one when observing that
banki holds bonds of countiyis the dependent variable in the selection equakxed effects for banking group, time and
country are specified in the selection equatiorthtnoutcome equation, fixed effects for bank, tane country are included.
The inverse Mills ratio (IMR) is obtained from thetensive margin and corrects for self selectione $ample covers the
period from Q4:2005 to Q3:2013, 1,970 banks, andi@8gination countries. ***, ** and * indicate sificance at the 1%,
5% and 10% level. Standard errors are shown irkbtac

1) 2) 3) (4) (5) (6)
Before Lehman Post Leh”.‘a” pre Since sovereign crisis
sovereign
Intensive  Extensive | Intensive  Extensive Intensive Extensive
margin margin margin margin margin margin
Ln GDP 1.487* 0.920%** 3.191%** 1.231%* 0.384 -0066
(0.725) (0.276) (1.160) (0.350) (0.854) (0.209)
Government debt ratio 1.252** 0.271 -0.795 0.001 .133%** -0.703***
(0.573) (0.219) (0.527) (0.160) (0.294) (0.072)
CPlinflation 0.876 0.744 -11.721%=*  -3,253**% 14.88** 3.678%*=
(1.292) (0.501) (2.973) (0.566) (1.829) (0.441)
Government bond yield -0.222 0.126 5.589 4.224%* -18.181**  -2.384***
(4.333) (1.675) (4.220) (1.282) (1.204) (0.285)
IMF measures -0.770%**  -0.346*** 0.353*** 0.100%**
(0.135) (0.038) (0.070) (0.018)
Home bond 1.845 0.158 -1.767 -0.811 4,518* 1.806**
(1.580) (0.603) (2.499) (0.762) (1.884) (0.459)
Euro Area bond 0.974%x* 0.082 0.824**x 0.286*** 3R 0.964
(0.165) (0.060) (0.253) (0.072) (3.264) (0.799)

-- continued on next page —
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-- continued from previous page --

Ln total assets 0.391%** 0.196*** 0.682*** 0.180*** 0.544*** 0.148***
(0.095) (0.004) (0.181) (0.005) (0.129) (0.003)
Cash & overnight / total 1.459** 0.510%*= -1.102 0.295** -0.520 -0.008
assets (0.590) (0.094) (1.361) (0.121) (0.583) (0.069)
Customer loans / total loans 0.141 0.187** -1.430** -0.149*** -0.368 -0.201***
(0.312) (0.036) (0.658) (0.040) (0.331) (0.024)
Security portfolio / total 4.872** 2.040%** 4.274%** 1.885%** 4.690%** 1.795%*
assets (0.420) (0.035) (0.871) (0.043) (0.422) (0.024)
Core capital / total assets -12.452%* -2 147*7* 436 -2.058*** -0.103 -0.434%*
(1.488) (0.179) (3.986) (0.243) (1.071) (0.097)
Retail deposits / total assets -1.445%* 0.013 -B26 -0.278*** 0.020 -0.001
(0.483) (0.049) (0.876) (0.059) (0.023) (0.006)
Securitized liabilities / total 0.830 0.854*** 2.389 0.750*** 3.528*** 1.162%**
assets (0.627) (0.072) (1.824) (0.088) (0.836) (0.067)
Return on equity 0.224** 0.077*** 0.090 -0.142%* 809 0.003
(0.092) (0.030) (0.175) (0.048) (0.221) (0.040)
Cost-to-income ratio -0.961*** -0.266*** -0.713 -QLo* 0.057 -0.001
(0.291) (0.057) (0.677) (0.063) (0.080) (0.001)
Fee over interest income -0.018* -0.009** 0.004 .om -0.011*** -0.003***
(0.010) (0.003) (0.046) (0.003) (0.004) (0.001)
Constant 10.046***  -2.236*** 6.488* -1.975%* 4101 -2.508***
(2.098) (0.379) (3.893) (0.393) (3.622) (0.607)
Observations 24,522 601,911 15,794 364,127 43,382 666,502
Inverse Mills ratio (IMR) 2.191 2.797 3.462
Standard deviation of IMR 0.0961 0.177 0.158
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Table 1.5: Heckman model by time period and bankingroup

This Table shows regression results for estimatiegdeterminants of banks’ investments in goverrirbends using a Heckman model and splitting thepdaimto the pre-sovereign crisis
period (Q4:2005 to Q1:2010) and the since sovereitgis period (Q2:2010 — Q3:2013). The log of béekgovernment bond holdings of counjris the dependent variable in the outcome
equation. An indicator equal to one when obsertirag bank holds bonds of countiyis the dependent variable in the selection egnakixed effects for banking group, time and coyane
specified in the selection equation. In the outcamgeation, fixed effects for bank, time and courarg included. The inverse Mills ratio (IMR) is abited from the extensive margin and
corrects for self selection. The sample coverstireod from Q4:2005 to Q3:2013, 1,970 banks, andeination countries. ***, ** and * indicate sidicance at the 1%, 5% and 10% level.
Standard errors are shown in brackets.

) @ ®3) 4 ®) (6) 7 ®
Commercial banks Savings banks Cooperative banks rtgislpe banks
Before Since Before Since Before Since Before Since
sovereign sovereign sovereign sovereign sovereign sovereign sovereign sovereign
crisis crisis crisis crisis crisis crisis crisis crisis
Ln GDP -1.888 1.862 1.269* -1.999 1.729** 1.426 1.351 174
(1.725) (3.080) (0.710) (1.400) (0.841) (1.275) 8M@) (2.141)
Government debt ratio -1.163 -1.897* 1.082%** - 24T -1.901%+* -2.028*+* 0.206 -0.989
(0.719) (1.031) (0.394) (0.485) (0.437) (0.446) 37@) (0.779)
CPl inflation -8.990%*** 15.254** -4.175%* 18.012** -3.984x+* 11.704%+* -2.708* 15.449%*
(3.133) (6.462) (1.374) (3.000) (1.496) (2.750) 584) (4.687)
Government bond yield -5.732 -18.529**1 8.463** 0-D50*** 29.750%** -17.769** -11.414* -15.987***
(9.976) (4.198) (3.938) (2.029) (4.969) (1.787) 315) (2.968)
IMF measures 0.372 0.790*** -0.615*** 0.419** -108*** 0.261** 0.040 0.298
(0.324) (0.281) (0.112) (0.117) (0.177) (0.102) 1) (0.185)
Home bond 9.071** 0.897 3.057*** 10.020*+* 1,064 ,3D5 0.879 9.074*
(3.796) (6.769) (1.549) (3.110) (1.734) (2.788) 9(B) (4.728)
Euro Area bond 0.996** 9.598 1.058*** -6.335 1.862* 13.028** 0.226 -9.742
(0.409) (11.775) (0.143) (5.328) (0.233) (5.129) .167) (8.149)

-- continued on next page --
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-- continued from previous page --

Ln total assets 0.655%** 0.751%** 0.699%** 0.613* .018** 0.483* 0.430%** 0.546*
(0.151) (0.228) (0.143) (0.321) (0.162) (0.254) 189) (0.304)
Cash & overnight / total assets 2.076** -1.230 332 10.487*** 0.093 2.590** 9.318* 1.246
(0.920) (0.853) (0.874) (1.658) (0.830) (1.319) 460) (7.901)
Customer loans / total loans 1.116* 1.069 -0.737%  -1.731* -0.399 -0.578 -1.671** 3.222*
(0.470) (0.729) (0.389) (0.714) (0.462) (0.588) 70%) (1.262)
Security portfolio / total assets 7.475%* 5.165** |  3.939*** 4.372%** 5.236*** 6.428*** -0.341 4.820**
(0.698) (0.930) (0.549) (0.840) (0.641) (0.870) 9gD) (1.763)
Core capital / total assets -7.256*** 3.291* -1963** -26.555%** 1.455 -5.999 -22.792%** -20.285
(1.409) (1.461) (7.139) (10.204) (4.683) (6.644) .102) (13.676)
Retail deposits / total assets -2.549*** 0.077%*= 1.209 -1.928 -0.928 -1.588* 0.966 4.897
(0.607) (0.024) (0.880) (1.287) (0.617) (0.813) 962) (3.103)
Securitized liabilities / total assets 0.976 4.402% | -3.281%** -3.475 -1.255 6.290*** -1.319** -0.471
(1.506) (1.976) (1.2112) (2.233) (1.251) (1.698) 57®@) (1.295)
Return on equity 0.374 0.126 -1.072** 1.376 0.068 0.009 0.154** -0.211
(0.264) (0.511) (0.220) (0.859) (0.583) (1.047) o) (0.243)
Cost-to-income ratio -1.230*** 0.069 -3.867*** 2.48* -1.012** 0.022 1.156 0.500
(0.397) (0.093) (0.663) (0.826) (0.478) (0.659) 18P) (0.991)
Fee over interest income 0.006 -0.009* -0.304 ®.22 0.954* -0.989 -0.850** -0.360**
(0.0112) (0.004) (0.699) (0.957) (0.530) (0.906) 34() (0.182)
Constant 2.179 -4.869 6.742** 9.066 6.347** -6.456 13.987*** 11.273
(3.813) (10.081) (2.834) (7.289) (2.939) (6.101) .603) (8.473)
Observations 4,783 4.353 16.211 14.046 15.883 22.84 3.439 2.143
Inverse Mills ratio (IMR) 2.838 3.793 2.494 3.097 .621 3.805 1.159 1.597
Standard deviation of IMR 0.218 0.371 0.154 0.228 .279 0.360 0.112 0.221
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Table 1.6: List of countries by risk category

This Table shows the included countries per ristegary. The risk measure is based on the averagheofatings by
Moody's, Fitch and Standard and Poor's. Low risleiined as AAA, intermediate risk is defined as aid A, and high risk
as BBB or worse. An asterisk (*) indicates that sogeemigrated from one category to another betv288b and 2013.

Low-risk sovereigns
Australia (AU)
Austria (AT)
Canada (CA)
Denmark (DK)

Intermediate-risk sovereigns

Belgium (BE)
Czech Republic (Cz)

France (FR)*since Q4:2012
Hungary (HU)*until Q3:2008

Hjh-risk sovereigns
Greece (GR)*since Q2120
Hungary (HU)*sin@=:2008
Iceland @Be Q1:2009
IrelandEL)*since Q3:2011

Finland (FI) Iceland (IS)*until Q4:2008 Italy (IT¥fnce Q4:2012
France (FR)*until Q3:2012 Ireland (1.E.)*Q3:200%ii®@2:2011 Mexico (MX)
Germany (DE) Italy (IT)*until Q3:2012 Portugal (PEince Q3:2011

Ireland (I.E.)*until Q2:2009 Greece (GR)*until QD20 Slovenia (Sl)*since Q4:2012

Luxembourg (LU) Japan (JP) Spain (ES)*since Q2:2012
Netherlands (NL) Korea (KR)
Norway (NO) Poland (PL)

Spain (ES)*until Q1:2010 Portugal (PT)*until Q2:201
Sweden (SE) Slovenia (SI)*until Q3:2012
Switzerland (CH) Spain (ES)* Q2:2010 until Q1:2012
United Kingdom (UK)*until Q3:2012 Slovak Republic (SK)

United Kingdom (UK)*since

United States (US) Q4:2012
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Table 1.7: Descriptive statistics for the bank riskregressions

This Table shows descriptive statistics for theresgion sample for bank-level covariates in thekldsk equation. The
sample is annual and includes 1,612 banks from 20062012. Thez-scorewhich is defined as return on assets plus capital
over assets divided by the volatility of returnassets. Volatility is measured by the variationafisolute terms) in RoA that
cannot be explained by time and bank fixed effeti® NPL-indicator equals one if a bank is withie tL0% worst quantile

of the non-performing loans to total loans disttibn in a given year. Deciles are defined on thsidhaf the entire
population of banks, i.e. including those withowdivgrnment bond exposures or missing data that ymted! certain
observations from the estimation sample. CDS spraegl®bserved quarterly and are available for 2dn@e banks. We
show the average CDS spread per banking group ardcayeraged over quarters. Total assets and thgnfyistructure are
observed quarterly. The remaining variables ardabla annually. The government bond exposure b&gare included as
predicted volumes of low, intermediate, and higilk government bond holdings relative to total asg@tly banks that hold

government bonds are included.

Mean ngir:ﬂ%rr? Observations
Z-score 3.56 1.2 7,708
CDS spread 112.61 138.81 396
NPL ratio 28.17 44.44 7,704
Lntotal assets 1343 16 7,708
Cash & overnight / total assets 0.06 0.06 7,708
Customer loans / total loans 0.8 0.16 7,708
Security portfolio / total assets 0.26 0.12 7,708
Retail deposits / total assets 0.23 0.99 7,708
Cost-to-income ratio 0.83 0.3 7,708
Fee over interest income 0.35 0.6 7,708
Securitized liabilities / total assets 0.03 0.07 708,
Predicted low risk holdings / total assets 0.4 1.91 7,708
Predicted intermediate risk holdings / total assets 0.008 0.07 7,708
Predicted high risk holdings / total assets 0.0006 0.007 7,708
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Table 1.8: Average risk measures per banking groupnd year

This Table shows the average bank risk measuresgmding group and year. Panel A showsztseorewhich is defined as
return on assets plus capital over assets divigieteovolatility of return on assets. Volatilitynseasured by the variation (in
absolute terms) in RoOA that cannot be explainediring tand bank fixed effects. Panel B shows the geedd the NPL-
Indicator which equals one if a bank is within #@% worst quantile of the non-performing loansdtaltloans distribution
in a given year. Deciles are defined on the basth® entire population of banks, i.e. includinggk without government
bond exposures or missing data that precludedicastservations from the estimation sample. In Tfable we only show
observations that are used in the regression thdeghel C shows the average CDS spread per bankiug gnd year
(averaged over quarters). See Section 1.4.2 fatailed description of the construction of the nskasuresZ-scoreand
CDS spread are shown in absolute terms here butregiessions in logs.

Panel A: Z-score

2006 2007 2008 2009 2010 2011 2012 Average

Commercial banks 3.03 2.75 2.89 3,36 3.19 2.40 278 291
Savings banks 3.61 3.85 3.81 3.76 3.69 2.56 3.38 52 3.
Cooperative banks 3.60 412 3.87 4.00 3.84 2.92 3.58 3.67
Mortgage banks 2.84 211 1.88 2.78 3.53 1.52 3.07 542
All 3.55 3.87 3.73 3.86 3.74 2.76 3.46 3.55

Panel B: NPL ratio

2006 2007 2008 2009 2010 2011 2012 Average

Commercial banks 0.09 0.11 0.10 0.20 0.16 0.15 0.12 0.13
Savings banks 0.14 0.14 0.14 0.07 0.05 0.07 0.07 10 0.
Cooperative banks 0.08 0.08 0.07 0.10 0.11 0.10 0.11 0.09
Mortgage banks 0.11 0.11 0.18 0.06 0.13 0.19 0.12 .130
All .099 .0996 .099 .099 .099 .099 .099 .09

Panel C: CDS spreads

2006 2007 2008 2009 2010 2011 2012 Average

Commercial banks 14.35 28.00 86.62 103.59 105.49 .5969 225.14 105.80
Savings banks 11.77 27.22  96.30 120.62 129.71 218.482.74 100.68
Cooperative banks 19.83 44.16 126.76 161.08 140.758.2% 173.43 126.83
Mortgage banks 17.88 22.84 239.53 451.93 127.54 .5860 159.07 152.84
All 14.00 28.24 114.19 165.93 124.03 185.74 190.66 6112.
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Table 1.9: Regressions explaining bank risk

This Table shows panel regression results to expbaink risk per banking group and different sampéeiods. The
dependent variable is the logmEcoreper bank. Higher value indicates lower risk. Thegeggnment bond exposure variables
are included as predicted volumes of low, inter@tdiand high risk government bond holdings redativtotal assets in %.
Panel A shows results for the entire sample. PaBedésxd Panel C show sample split results for theogebiefore the
European sovereign crisis (2006-2009) and the gegiloce the outbreak of the sovereign crisis (22002). Bank-specific
control variables are included but not reportec: Bable 1.14 in the appendix to this chapter feults on control variables.
Fixed effects for bank and time are included. Saadderrors are clustered at the bank level. *** ghd * indicate
significance at the 1%, 5% and 10% level.

(€] 2 3 “4)
All Commercial Savings Cooperatives
Panel A: Entire sample period 2006-2012
Predicted low risk holdings / total assets 0.003 020. 0.056** 0.060**
(0.015) (0.024) (0.025) (0.026)
Predicted ntermediate risk holdings / total assets 0.301 0.884* 1.197 0.004
(0.333) (0.515) (1.003) (1.63)
Predicted high risk holdings / total assets 0.243 132 -4.934 -4.506
(1.27 (1.708) (7.761) (11.462)
‘Observations 7708 ! 505 2431 4568
R2 0.16 0.123 0.232 0.172
Number of banks 1,612 130 436 1,027
Panel B: Before sovereign crisis period 2006-2009
Predicted low risk holdings / total assets 0.032 055** -0.044 0.031
(0.023) (0.024) (0.041) (0.045)
Predicted intermediate risk holdings / total asset  0.194 1.169* 2.185* 4.463
(0.838) (0.654) (1.004) (4.316)
Predicted high risk holdings / total assets 2.566 3.853 46.440% -12.378
(7.272) (5.931) (26.896) (33.942)
‘Observations . 4041 08 1388 2217
R2 0.034 0.174 0.024 0.081
Number of banks 1,409 104 419 868
Panel C: Since sovereign crisis period 2010-2012
Predicted low risk holdings / total assets 0.026**  0.031** 0.024 0.138***
(0.012) (0.015) (0.029) (0.046)
Predicted intermediate risk holdings / total assets -0.449 -1.582%** 3.345 0.834
(0.427) (0.289) (3.412) (2.327)
Predicted high risk holdings / total assets -9¥194  -4.369*** -6.603 -5.501
(2.959) (1.253) (18.125) (13.638)
‘Observations 3667 287 1,043 2291
R2 0.229 0.161 0.324 0.225
Number of banks 1,405 115 389 884
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Table 1.10: Regressions explaining bank risk usinglternative risk measures

This Table shows panel regression results to exgdank risk per time period using alternative measdior bank risk. In
Panel A, the dependent variable is an indicatorclwtéquals one if the bank belongs to the upperledéeithe non-
performing loans to total loans ratio. We estinthgequation using Probit estimation and displaygmal effects. In Panel
B, the dependent variable is the log of the CDS spodaeach bank. Bankgroup and time fixed effectsiciwizontrol for
common financial market developments, are includeobust standard errors are used. The governmerdt brposure
variables are included as predicted volume of lmtermediate and high risk government bond holdirgjative to total
assets in %. Bank-specific control variables artughed in all specifications but not reported. Stamderrors are clustered at
the bank level and shown in brackets. ***, ** anéhtlicate significance at the 1%, 5% and 10% level.

1) (2 ®3)
Before sovereign Since sovereign
All crisis crisis
Panel A: NPL ratio as risk measure
Predicted low risk holdings / total assets -0.0x4** 0.000 -0.021***
(0.005) (0.011) (0.008)
Predicted intermediate risk holdings / total assets ~ 0.152 -0.094 0.114
(0.145) (0.284) (0.200)
Predicted high risk holdings / total assets 1.320** -1.690 2.670
________________________________________________________ (0643)  (2933) (1638)
Observations 7,704 4,039 3,665
Panel B: CDS spreads as risk measure
Predicted low risk holdings / total assets -0.004** -0.006 -0.003***
(0.002) (0.004) (0.001)
Predicted intermediate risk holdings / total assets ~ 0.099** 0.114 0.027
(0.049) (0.104) (0.021)
Predicted high risk holdings / total assets 0.301* 1.493*** 0.234*
_________________________________________________________ (0142)  (0550)  (0.106)
Observations 397 257 140
R2 (incl time and bankgroup FE) 0.887 0.873 0.520
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Table 1.11: Heckman model with alternative measurefr country risk

This Table shows regression results for estimatirgy determinants of banks’ investments in goverrinbemds using a
Heckman model with alternative measures for coursiy (ratings and CDS spreads). The log of biasmkgovernment bond
holdings of country is the dependent variable in the outcome equafiorindicator equal to one when observing that hank
holds bonds of countijyis the dependent variable in the selection eqgnakixed effects for banking group, time and coyntr
are specified in the selection equation. In theoue equation, fixed effects for bank, time andntguare included. The
inverse Mills ratio (IMR) is obtained from the exsdve margin and corrects for self-selection. Thaa covers the period
from Q4:2005 to Q3:2013, 1,970 banks, and 29 datstin countries. ***, ** and * indicate significamcat the 1%, 5% and
10% level. Standard errors are shown in brackets.

) @ ®3) 4
Average rating CDS spreads

Intensive margir‘ Extensive margi

Intensive margir‘ Extensive margin

(Outcome) (Selection) (Outcome) (Selection)
Ln GDP 0.624** 0.117* 0.539** 0.096
(0.257) (0.070) (0.264) (0.073)
Government debt ratio 1.325%** 0.455** -0.417*** 0.088***
(0.126) (0.033) (0.117) (0.031)
CPlI inflation 3.481%** 1.268*** -0.951 0.014
(0.769) (0.211) (0.824) (0.232)
Government bond yield -6.362*** 1.246*** -2.855*** 1.015%***
(0.708) (0.189) (0.890) (0.249)
Average country rating -0.402*** -0.135%***
(0.027) (0.007)
CDS spread of government bond -0.031*** -0.006***
(0.003) (0.001)
Eurozone bond 1.956%*+* 0.520*** 2.006*** 0.522%**
. (0.098) _____ (0.024) _ ____ (0.105) | _ ___ (0.026)__
Ln total assets 0.765*** 0.163*** 0.745%** 0.162***
(0.049) (0.002) (0.052) (0.002)
Cash & overnight / total assets 0.079 0.106** 0.029 0.076
(0.318) (0.050) (0.333) (0.053)
Customer loans / total loans 0.104 -0.087*** 0.139 0.081***
(0.135) (0.017) (0.141) (0.018)
Security portfolio / total assets 4.910%** 1.912%** 4.796*** 1.908***
(0.188) (0.018) (0.195) (0.019)
Core capital / total assets -2.614*** -1.002*** -PBrx -0.965***
(0.633) (0.079) (0.665) (0.082)
Retail deposits / total assets 0.042** -0.000 0.646* 0.001
(0.019) (0.006) (0.019) (0.006)
Securitized liabilities / total assets 2.915%** By 2.942%*x 1.072%*
(0.299) (0.041) (0.3112) (0.043)
Return on equity 0.154* 0.030 0.106 0.006
(0.072) (0.020) (0.074) (0.021)
Cost-to-income ratio 0.038 -0.001 0.022 -0.001
(0.059) (0.002) (0.059) (0.002)
Fee over interest income -0.010*** -0.003*** -0.009 -0.003***
(0.003) (0.001) (0.003) (0.001)
Constant -0.656 -3.095%** 0.285 -2.872%*
e e (1.063) _ ____ ( Q104)_ _ ____ @118) _____ (0.108)__
Observations 83,427 1,569,427 76,731 1,344,731
Inverse Mills ratio (IMR) 3.037 3.007
Standard deviation of IMR 0.0853 0.0894
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Table 1.12: Heckman model excluding German governmé bonds

This Table shows regression results for estimatirgy determinants of banks’ investments in goverrinbemds using a
Heckman model for different periods excluding Genrbands. The log of bariks government bond holdings of counjrig
the dependent variable and we report only the omtcequation. In the outcome equation, fixed effémtsank, time and
country are included. Results are given separataiytife pre-Lehman (Q4:2005 to Q2:2008), the pos$than, the pre-
sovereign crisis period (Q3:2008 to Q1:2010) arelglriod since sovereign crisis (Q2:2010 — Q3:201IB% inverse Mills
ratio (IMR) is obtained from the extensive margiml @orrects for self-selection. The sample coveegriod from Q4:2005
to Q3:2013, 1,970 banks, and 29 destination camti**, ** and * indicate significance at the 1%% and 10% level.
Standard errors are shown in brackets.

(1) 2 3) 4)
After Lehman

Whole period | Before Lehman until sovereign | A" Sovereign

crisis crisis
Ln GDP 2.393%** 1.445 4.661*** -0.735
(0.365) (0.894) (21.305) (1.016)
Government debt ratio 0.675*** 1.364** -0.095 -386*
(0.155) (0.694) (0.546) (0.436)
CPl inflation 5.488*** 0.711 -12.266*** 21.149%*
(1.020) (1.593) (2.087) (2.454)
Government bond yield -12.632%** 0.794 5.920 -2@B93
(0.800) (5.424) (4.543) (1.557)
IMF measures -0.391*** -0.651*** 0.449%*=*
(0.058) (0.155) (0.085)
Eurozone bond 2.167*** 0.835%** 0.916%** -0.403
D (U2 . ) R 0199) ____._ 0259 _ ____ (3.871)_ _
Ln total assets 0.946*** 0.581*** 0.675*** 0.654***
(0.078) (0.154) (0.194) (0.167)
Cash & overnight / total assets -0.347 0.786 -3.814* -0.827
(0.464) (0.936) (1.456) (0.7412)
Customer loans / total loans -0.105 -0.564 -1.825** -0.330
(0.191) (0.463) (0.749) (0.407)
Security portfolio / total assets 6.100*** 5.426%** 5.228*** 5.840%**
(0.378) (0.665) (1.058) (0.644)
Core capital / total assets -1.272 -8.917* -6.201 558.
(0.973) (4.614) (6.637) (1.253)
Retail deposits / total assets -0.286*** -1.286** .8B7*** -0.097***
(0.037) (0.651) (0.975) (0.037)
Securitized liabilities / total assets 2.908*** s 2.367 4.024*+*
(0.443) (0.799) (1.964) (1.048)
Return on equity 0.142 0.166 0.062 0.316
(0.097) (0.119) (0.179) (0.265)
Cost-to-income ratio -0.751%** -2.051*** -0.837 -08
(0.189) (0.508) (0.758) (0.245)
Fee over interest income -0.008 0.417* -0.021 003
(0.008) (0.240) (0.045) (0.0112)
Constant -1.375 7.281** 8.568** 5.786
DD ¢ 2117 M (3225) _____ (@.126)  ___ _ (4.490)_ _
Observations 52918 14479 9865 29057
Inverse Mills ratio (IMR) 3.823 2.625 2.714 3.934
Standard deviation of IMR 0.211 0.239 0.339 0.320
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Table 1.13: Heckman model restricted on central ga@arnment bonds

This Table shows regression results for estimatirgy determinants of banks’ investments in goverrinbemds using a
Heckman model for different periods including ordgntral government bonds. The log of bdik government bond
holdings of countryj is the dependent variable and we report only titeamne equation. In the outcome equation, fixed
effects for bank, time and country are included.uResare given separately for the pre-Lehman (Q252@ Q2:2008), the
post-Lehman, the pre-sovereign crisis period (QB32@ Q1:2010) and the period since sovereign sri§2:2010 —
Q3:2013). The inverse Mills ratio (IMR) is obtainfrdm the extensive margin and corrects for seléaidn. The sample
covers the period from Q4:2005 to Q3:2013, 1,97%tkbaand 29 destination countries. ***, ** and Hiicate significance at
the 1%, 5% and 10% level. Standard errors are shiowrackets.

(1) (2) (3) (4)
After Lehman
until sovereign | Since sovereign

Whole period Before Lehmatrj crisis crisis
Ln GDP 2.629%** 2.384*** 4 576%** -0.610
(0.314) (0.704) (2.270) (1.059)
Government debt ratio 0.880*** 1.837*** 0.194 -3.B8*
(0.134) (0.604) (0.548) (0.423)
CPl inflation 6.181*** 0.122 -11.929%** 19.713**
(0.871) (1.255) (2.092) (2.459)
Government bond yield -11.922%* -17.429%** 8.270* -21.058***
(0.679) (4.973) (4.506) (1.590)
IMF measures -0.155*** -0.680*** 0.448%***
(0.046) (0.150) (0.088)
Eurozone bond 2.023%** 0.818*** 0.849%*=* 1.674
e _fom15) (0154) _ _ __ __ (0257) _ ____ (4.047)__
Ln total assets 0.853*** 0.490*** 0.858*** 0.628***
(0.059) (0.098) (0.185) (0.169)
Cash & overnight / total assets -0.174 0.527 -0.853 -0.747
(0.358) (0.684) (1.401) (0.732)
Customer loans / total loans -0.151 -0.633* -0.860 0.721*
(0.157) (0.324) (0.710) (0.414)
Security portfolio / total assets 5.143*** 4.144%** 3.954 %+ 6.292%**
(0.282) (0.456) (0.997) (0.639)
Core capital / total assets -0.897 -4.200** -1.682 0.498
(0.699) (1.848) (3.896) (1.273)
Retail deposits / total assets 0.053*** -1.086** 220%* 0.025
(0.020) (0.540) (0.929) (0.028)
Securitized liabilities / total assets 2.422%** BB 0.843 3.593***
(0.360) (0.648) (2.034) (1.067)
Return on equity 0.123 -0.023 0.021 0.603**
(0.084) (0.089) (0.185) (0.288)
Cost-to-income ratio 0.002 -1.282%** -1.076 0.150
(0.082) (0.340) (0.725) (0.111)
Fee over interest income -0.009*** -0.003 0.013 09@***
(0.003) (0.009) (0.047) (0.004)
Constant 0.788 11.299*** 4,556 4.247
DR ¢ 272 ) I 211%5) _ _ ____ (3.948) _ _ _ __ (4640)_ _
Observations 58456 17135 10754 30725
Inverse Mills ratio (IMR) 3267 1.653 2 754 4.130
Standard deviation of IMR 0.154 0.121 0.302 0.316
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Table 1.14: Baseline regressions explaining banksik

This Table shows panel regression results to explank risk. The dependent variable is the lodhekztscoreof each bank
where a higher value indicates lower risk. The dangpsplit into the before European sovereigniengriod (2006-2009)
and the period since the outbreak of the soveraiigis (2010-2012). Fixed effects for bank and tine included. Standard
errors are clustered at the bank level and shovandokets. ***, ** and * indicate significance die¢ 1%, 5% and 10% level.

1) (2) 3)
Before sovereign| Since sovereign
All crisis crisis
Ln total assets -0.038 0.002 -0.049
(0.031) (0.051) (0.092)
Cash & overnight / total assets -0.296* -0.619** 18b
(0.152) (0.300) (0.214)
Customer loans / total loans 0.014 -0.133 0.045
(0.083) (0.127) (0.184)
Security portfolio / total assets 0.117 0.104 0.037
(0.1112) (0.191) (0.212)
Retail deposits / total assets -0.052 0.292 0.000
(0.165) (0.297) (0.302)
Securitized liabilities / total assets -0.501** -0.173 0.464
(0.224) (0.425) (0.570)
Cost-to-income ratio -0.006 0.146 -0.021*
(0.016) (0.137) (0.012)
Fee over interest income 0.001 0.036 -0.041
(0.032) (0.072) (0.030)
Volume of low risk government bonds (predicted) /
total assets (%) 0.003 0.032 0.026**
(0.015) (0.023) (0.012)
Volume of int. risk government bonds (predicted) /
total assets (%) 0.301 0.194 -0.449
(0.333) (0.838) (0.427)
Volume of high risk government bonds (predicted) /
total assets (%) 0.243 2.566 -9.194***
(2.270) (7.272) (2.959)
Constant 1.727%* 1111 1.915
e e e oo (0436)_ _____ Qmnn _____._ (1.280) _ _
Observations 7,708 4,041 3,667
R-squared 0.160 0.034 0.229
Number of banks 1,612 1,409 1,405
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Chapter 2: Moral suasion in regional government
bond markets

2.1 Introduction

During the European sovereign debt crisis, bardegid holdings of home government debt
had detrimental consequences for financial stgbilank lending, and the real economy
(Acharya, Eisert, Eufinger, and Hirsch, 2016; Becked Ivashina, 2017). Policy makers and
academics are striving for a better understandifigpanks’ incentives to hold (home)
government debt. One hypothesis is that governmesgsnoral suasionto persuade home
banks to hold more home government bonds (Ongeoppw’ and van Horen, 2016;
Weidmann, 2013).

The idea of moral suasion is that governments ugdicé or implicit threats or the
understanding that favours will be reciprocatedtha future to persuade private firms to
engage in activities that they would not do otheewn{Romans, 1966)Moral suasion is
difficult to observe directly but the theoreticé@ktature suggests that governments have an
incentive to use moral suasion on home banks td hoime government debt if fiscal
fundamentals are weak and other investors arew#ssg to lend (Chari, Dovis and Kehoe,
2016). The bank’s incentive to act upon moral sarashould be particularly high if the bank

is owned by the government and/or politicians aeenters of its supervisory board.

This chapter tests the moral suasion hypothesiBeategional level in Germany, i.e. for
German banks’ state (“Laender”) bond holdings. iristitutional setting in Germany lends
itself to the study of moral suasion on the regideeel since there are close links between
state governments and banks, since states haveotteibudget that they finance (inter alia)
by borrowing in bond markets and since detailec dait German banks’ state bond holdings
are available. My empirical methodolody uses déferes in the fiscal strength between states
and over time as reported by the German Stabiliyr@if to identify differences in the

states’ incentives to use moral suasion. Spedyictile Stability Council evaluates the fiscal

! This Chapter is based on Ohls, J. (2017) Morakismain regional government bond markets. Deutsche
Bundesbank Discussion Paper Series, 33/2017.

2 Moral suasion has been used in a wide array aéypalreas, including labour policies and monetanicy
(Romans, 1966).

® The German Stability Council assesses the risknoimpending budgetary emergency of states andspis!

its results annually (for detailed information & {Stability Council, see Section 2.2)
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condition of German states along four stabilityesta and | construct an indicator capturing
the number of criteria that are breached by a tate“breaches of stability criteria®)In
addition, |1 make use of differences in bank locatemd bank ownership to identify the

incentives of banks for collusion.

This chapter applies a Heckman (1979) selectioneitmdaccount for the impact of moral
suasion on a bank’s decision whether to hold aate sgionds (selection equation), in addition
to the impact on the volume of a bank’s state bbopttlings (outcome equation). It is
important to control for the self-selection of bankto holding state bonds as moral suasion
might trigger a bank to invest in home state boadall. In addition, | study the impact of
moral suasion on laank’s share in outstanding state borsimplementing a fractional logit
model as proposed by Papke and Wooldridge (1996jised effects regressions.

Overall, my results are in line with moral suasipnstate governments on (state-owned)
home banks. Home banks (i.e. banks located inttte that issues the bond) are more likely
to hold home state bonds and hold larger volumethede bonds than “out-of-state” banks
(i.e. banks located in another German state). Tetegence for home state bonds increases
significantly when the state is irveeakfiscal condition and the bankdrectly owned by the
state governmenti.e. Landesbanken and regional development barita}e-owned banks
located in weak states hold more home state bdraasstate-owned banks located in “sound”
states.

The key challenge for identifying the impact of mlosuasion is to control for banks’
alternative incentives to hold home government .d&be regional setting of my analysis
mitigates differences in the institutional and rdegary framework that may confound results
in cross-country studies. Also, | explicitly corltfor alternative hypotheses suggested by the
literature, such as risk shifting (Farhi and TitoR916), political endearing (Koetter and
Popov, 2017), other lending opportunities (Genmaei al. 2014), and information
asymmetries (Portes, Rey and Oh, 2001). Finalljpake use of variation in state bond
holdings betweenbanks andwithin banks across different issuers over time to coritno
unobserved incentives of banks for holding govemmedebt (identification through
heterogeneity). To the best of my knowledge, tlishe first study that simultaneously
controls for unobserved time-varying heterogenaitthe bank-level and for the time-constant

but bank-specific preference for a particular isseey. for the home state. My findings on

* The stability criteria are the following: interestpense to tax income, outstanding state dehictatal net
lending/borrowing, and the credit funding ratio.ejhare evaluated in two dimensions, current angréufiscal
planning.
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moral suasion remain. State-owned banks increasehibme state bond holdings more than
other banks if the fiscal condition of the hometestavorsens (i.e. the number of stability
criteria that are breached increases).

The empirical analysis is based on a detailed padaizset constructed from tBecurities
Holdings Statistic§Bade, Flory and Schénberg, 201&apital Market Statistics, Monthly
Balance Sheet Statisticand bank supervisory data of the Deutsche Bund&shad data
provided by the German Stability Coundéily dataset includes all state bond holdings (2,078
state bonds) of each German bank (2,024 bankghéotime period Q4:2005 — Q2:2014 and
hence covers tranquil times, the financial crisid ¢he European debt crisis period. The data
suggest that German banks are important for thdifignconditions of state governments
since they hold 64% of the outstanding volume ofnGan state bonds (Q2:2014). At the
same time, German state governments own regioneéla@nent banks and, partly,
Landesbanken, thereby controlling 17% of the Gerbaarking system’s total assekddnthly
Balance Sheet Statistaf the Deutsche BundesbarfkJhis setting may render moral suasion
particularly attractive to state governments.

Governments can exert moral suasion on (state-ownaaks through several channels
such as conversations, membership of state paligicin bank supervisory boards, explicit
mandates or anticipatory obedience of state-owrttd | find that a bank’s preference for
home state bonds is larger if the state owns @itaigare of the bank’s equity, if the bank is
owned by only one instead of several states atiteishare of politicians on the supervisory

board is higher.

The results on moral suasion are robust to comigplfor unobserved time-varying
heterogeneity at the issuer level, to different sneas of a state’s fiscal strength and different
clustering of standard errors, to constrainingsgample to the period after the introduction of

the Stability Council (from 2010 onwards), and xalading special types of states.

This study is related to several streams of liteggtmost importantly the recent papers on
moral suasion in European government bond markédiese empirical studies on large
European banks find that home banks (Horvath, iHgaiand loannidou, 2015; Ongena et al.,
2016), publicly owned banks (Altavilla, Pagano &idchonelli, 2016; Becker and Ivashina,
2017; De Marco and Macchiavelli, 2016; Ongena et 2016) and banks headed by

° For more information on the Monthly Balance Sheet Statistics see

https://www.bundesbank.de/Redaktion/EN/Standarkkf8ervice/Reporting_systems/monthly _balance_sheet
statistics.html?https=1

® While the relationship between governments anihgawanks is close at the municipality level adi vaata
on bank lending to municipalities is scarce.
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politicians (Becker and Ivashina, 2017; De Marcd dtacchiavelli, 2016) tend to hold more
home sovereign debt, especially in risky countffdgavilla et al., 2016; Horvath et al., 2015)
and at times in which governments have high fundieeds (Ongena et al., 2016).

This chapter contributes to the literature by testfor moral suasion on the regional
instead of the consolidated government level winstigates differences in the institutional
framework and helps to better identify the dirécks between governments and banks. Also,
the empirical approach better accounts for alteéreahcentives of banks to invest in (home)
government debt by controlling for unobserved hageneity at the bank-time and issuer-
bank level. Finally, the sample extends the evideioc moral suasion beyond large banks

and countries that are experiencing a sovereighateis.

The empirical literature has identified severalestreasons for banks to hold government
debt that | control for in my empirical analysigskshifting by banks (Horvath et al., 2015),
discrimination of foreign bond holders (Brutti aBauré, 2014), hedging of redenomination
risk (Battistini, Pagano, and Simonelli, 2014) grdditical endearing of banks (Koetter and
Popov, 2017). Using a similar dataset as this @mgptoetter and Popov (2017) study the
impact of political elections on the political eatieg of savings banks. They find that
savings banks owned by municipalities that are tipally misaligned with the state
government (i.e. governed by a different politipalty) have aigher exposure to the home
state (relative to their assets). While the stuglyKmetter and Popov (2017) focuses on
municipal-owned savings banks, | focus on stateemlviandesbanken and regional
development banks that are politically aligned tigito direct state ownership. Furthermore, |
use the variation between home and out-of-stat&ksband “sound” and “weak” German
states.

This study also relates to the research on therdatants of prices in the German state
government bond market. Heppke-Falk and Wolff (3G0& Lemmen (1999) find that yields
increase, and thus prices decrease, with high@btedness of the state, although only to a
limited extent. My findings suggest that it is wuoathile to account for the differences in
investors’ incentives for holding state bonds wkardying the impact of fiscal fundamentals
on market prices. Schulz and Wolff (2008) documdiiterences in funding strategies
between German states for the time period 199204 206d a common liquidity event in state
bond spreads in 2007. My empirical approach takes$ into account by controlling for
unobserved heterogeneity at the issuer-time lemd| & a robustness check, at the bank-

issuer level.
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A good understanding of banks’ incentives to hotdegnment debt is important since
banks’ exposures towards risky government bonds hewverse consequences for bank
stability (Acharya, Drechsler, and Schnabl, 2014icl8 Koetter, and Ohls, 2016), bank
lending to the private sector (Becker and Ivash@d,7; Popov and van Horen, 2015) and the
real economy (Acharya et al., 2016). Also, a largeme bias in banks’ government bond
portfolios is associated with higher governmenttdebels and lower government borrowing
costs (Asonuma, Bakhache, and Hesse, 2015). Asoetirah (2015) conclude that banks’
home bias may give governments more time for cashestdbn but at the same time pose the

risk of delaying necessary reforms.

The remaining part of this chapter proceeds asval Section 2.2 derives the hypothesis
on moral suasion from the existing theoreticalrditere and discusses the institutional
background in Germany. Section 2.3 explains thesttoation of the dataset and shows
descriptive evidence on the state bond holding&eiman banks. Section 2.4 discusses the

empirical methodology and presents the resultsic@e2.5 concludes.

2.2 Theoretical hypotheses and institutional background

2.2.1 Theoretical hypotheses

The theoretical literature offers several hypoteese why banks invest more in home than
in foreign government debt. These include riskistgfby risky banks (Ari, 2016; Farhi and
Tirole, 2016), information asymmetries (Portes &t a001), discrimination of foreign
borrowers (Broner, Erce, Martin and Venture, 204 moral suasion (Chari et al., 2016)
which is the focus of this chapter. This Sectiorfby describes the theoretical model and its
implications, while the following Section 2.2.2 disses how the hypothesis relates to the
institutional setting in Germany. The alternativgpbtheses are discussed and tested in
Section 4.3.2.

Chari et al. (2016) augment a standard neoclassicalel with banks in the spirit of
Gertler and Kiyotaki (2010) to study the governngeivicentives for pressuring banks into
holding home government debt. Chari et al. (201&ume a benevolent government that
funds expenditures by levying taxes and borrowmglebt markets subject to a borrowing
constraint. Banks face a collateral constraint timgi bank borrowing and thus lending by
bank’s net worth. As a result, higher holdings ofrte government debt come at the cost of
lower private lending (crowding out). Benefits fromequiring banks to hold home

government debt arise in the model from alleviating government’s borrowing constraint,

67



Chapter 2: Moral suasion in regional governmentdhoarkets

smoothing taxes and thus consumptiofhe government’s borrowing constraint is relaxed
because default is assumed to be strategic aneérggvernment bond holdings bbme
banks serve as a commitment device for the govarhtoerepay its debt in order to avoid

domestic output costs (Chari et al., 2016).

The model predicts that the government requiresenbanks to hold home government
debt (by means of a regulatory constraint), whea ¢overnment faces funding needs
exceeding its borrowing constraint. This situatmmay occur when the government is in a
weak fiscal situation and therefore non-home iromssare less willing to lend (Chari et al.,
2016).

Moral suasion hypothesis part ([fhe government requires home banks to hold home

government bonds if it has weak fiscal fundameritatsaiuse banks from other states are less

willing to hold government bonds in these situagion

| test this hypothesis using differences in fisstaéngth between German states as reported
by the Stability Council and by comparing state ddmwldings of home versus out-of-state
banks.

While Chari et al. (2016) model the government'sligbto impact home banks’
investment decisions as a binding regulatory camdtrEuropean banking regulation favours
government bonds issued in domestic currency bes dot differentiate between government
issuers on the regional level. Instead, state gowents might impact the investment
decisions of home banks through moral suasion (Rem&966). Moral suasion should be
particularly effective on state-owned banks dué¢he government’s close relationship with
these firms. The political view of state-owned faigShleifer and Vishny, 1994) suggests that
governments might use its control over state-owf@als to pursue private goals. In fact,
banks have been shown to engage in politically vatgd private lending (see, among others,
Dinc, 2005; Khwaja and Mian, 2005; Sapienza, 2004 second part of my hypothesis on
moral suasion therefore refers to the specialobktate-owned banks.

Moral suasion hypothesis part (INtoral suasion by governments is particularly effeztor

banks that are directly owned by the state or thete state politicians on the supervisory

board as these banks have higher incentives toextnto moral suasion.

" While governments in Chari et al. (2016) smoo#at®mn, German states are generally not able te#se tax
rates because these fall into the authority ofGeeman central or municipal governments. Howevestn@n
states may engage in smoothing government expeeslitu

8 The reason is that a default on home banks waddiae bank lending, and thus domestic investmetht an
growth. Basu (2009), Broner et al. (2014) and Gaiinet al. (2014) build models with a similar megetism but
study the probability of a sovereign default antithe implications for moral suasion.
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| test this hypothesis using an indicator for statmership of a bank, using data on the degree

of state ownership and on supervisory board mendidesge banks.

2.2.2 Institutional background

Germany is a federal republic consisting of 16estdtlLaender”), each of them having
their own budgel. State debt accounts for 30% of consolidated Gergmwernment debt
(Q2:2014, Deutsche Bundesbank) and the fundingtstrel of German states has shifted from
bank loans to bonds in recent years (Figure 2.1 ® limited data availability on banks’
lending to German states, this analysis focuseshenbond market for which detailed

information is available (see Section 2.3%).

The fiscal situation varies considerably betweetest and over time as illustrated, for
example, by the distribution of the interest exgsnto tax income (in %) and the state
government debt (per capita in thsd euro) in theeupanel of Figure 2.2. The analysis makes
use of these differences in states’ fiscal situet@midentify fiscally weak states that may have
a larger incentive to sway home banks into holdwogne state bonds (see moral suasion

hypothesis part (1)).

The German Stability Council

The German Stability Council helps with identifyiigese fiscally weak states as it
increases market transparency on the fiscal swivatf states through detailed annual reports.
The council was established on April 28, 2010 teersjthen the framework for fiscal
sustainability in Germany and is a joint body af thRerman states and the German federation.
It is led by the respective finance ministers amtvised by an independent scientific
committee. The Stability Council assesses the afsk budgetary emergency in the German
states along four criteria and publishes the resaitits website in the fourth quarter of each
year. The criteria include structural net lendirngfbwing, credit funding ratio (i.e. the degree
to which the current budget is financed by net twoing), interest expense to tax income ratio
and outstanding debt. They are evaluated in twcedsions: the current budgetary situation
(covering the current and last two years) and @&ufiscal planning (covering the next four

years). For each of these criteria, the Stabilibyiail reports a threshold that is derived from

° In order to finance higher expenditures, Germatestare generally not able to increase tax raesuse these
are set by the German central and municipal goventsn Instead, German states may finance fiscaditeby
borrowing directly from banks as well as in the #amarket. Differences in the tax income betweemesta
generally reflect differences in economic strengtid are largely rebalanced through horizontal agwdiocal
fiscal equalization schemes.

19 While the credit register in Germany now includiesa on bank loans to states, government borrowers
excluded from the reporting requirements until 2@hd a reporting threshold of 1.5mn euro applies.
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the average value of all states plus an allowaAcstate is marked as “noticeable” (in a

negative sense) with respect to a criterion ifstate breaches the threshbid.

My baseline measure for the fiscal situation ofadesis the number of stability criteria that
a state breaches. The indicator “breaches of gtabiiteria” is ordinal and can take values
from zero breaches to eight breaches (i.e. foteraitimes two dimensions). The advantages
of this indicator are that it combines the inforimoatfrom all stability criteria and focuses on
observations where the case for moral suasion nbglgarticularly strong since the state has
been marked as having a relatively weak fiscal tmmd Table 2.1 shows the cross-sectional
variation (i.e. between states) and the time vianafi.e. within states) of the indicator. In a
robustness check, | use the underlyimgntinuous indicators (i.e. structural net
lending/borrowing, credit funding ratio, interesipense to tax income and outstanding debt)

to capture the fiscal situation of states.

One concern is whether investors take the diffe¥eme states’ fiscal situation into account
given high credit ratings (varying between AAA afA for the 11 out of 16 states that are
rated) and bailout expectations (Heppke-Falk andfi\\2908). However, the German federal
government and the states are in principle notdifdr the debt burden of each other. Instead,
German Basic Constitutional Law guarantees the fsdal responsibility of states for their
debt (Article 109 Para 1 Basic Constitutional Lawnder certain conditions though, the
Constitutional Court may decide on transfers frowe German federal government to a state.
Even if positive, these court decisions may lead ttelay in the redemption of state bonds.
Heppke-Falk and Wolff (2008) and Lemmen (1999) shbat state bond spreads reflect
differences in state debt ratios, at least to sertent. This means that latent credit risks are
highest for states that are in a relatively weagdi condition.

Also, while benefits from moral suasion might bavéo for German states than for high
credit risk countries, costs in terms of crowding (Chari et al., 2016) might be lower as well
due to the eligibility of German state bonds aslatetal in interbank and Eurosystem
refinancing operation¥. The net effect is hence unclear. My findings ssgghat banks

located in other states reduce their bond holdofgstates that have a deteriorating fiscal

11|f a state breaches more than two criteria, thabifity Council evaluates whether the state isisi of a
budgetary emergency. If so, the state enters aotidagon program. As of 2011 five states (BerlBremen,
Saarland, Saxony-Anhalt and Schleswig Holsteingreat a consolidation programme. These state gowerism
have to submit a consolidation plan that is evaldidly a committee and have to ensure the reduofioret
borrowing within the next five years. Consolidatiorembers have to report on their progress to thbilgy
Council on a semi-annual basis.

12 Roughly 72% of German state bonds have been Eigibcollateral in Eurosystem refinancing operetisee
Section 3.2).
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condition (i.e. a larger number of stability critethat are breached). This supports the case

for moral suasion on the German regional governrbentd market.

Ownership structure of the German banking system

Another institutional feature used in this analysishe heterogeneity in the ownership
structure of German banks. For a general descniptiothe German banking system, see
Section 1.2.1 of this thesis and Koetter (2013gdReéing bank ownership, | distinguish four
groups: (i) privately-owned banks (such as commaéroanks and specialized banks, e.g.
mortgage banks); (ii) mutually-owned cooperativaksa (iii) savings banks which are owned
by the municipality; and (iv) state-owned banks, Landesbanken and regional development

banks.

Moral suasion is expected to be particularly effecfor the latter group of state-owned
banks and for banks with state politicians on teapervisory board (hypothesis part II). | use
the term “moral suasion” in a broad sense to sunmmararious means of government
influence, including conversations, membership ta#tes politicians in bank supervisory
boards, explicit mandates or anticipatory obedieatestate-owned banks. The different
channels are difficult to disentangle as they ey to be used complementarily. Table 2.2
summarizes detailed data on the degree of governowrirol and on supervisory board

members that allows me to test for some of theaarotls.

In total, 20 banks, which account for 17% of theri@an banking system’s total assets, are
directly owned by state governments in Q2:2014.imuthe entire sample period from 2005
to 2014 there are 23 state-owned banks (for motailsleon these banks, see 2.A in the
appendix to this chapter). On average, state govemits own 83% of these banks’ capital,
savings associations own 11%, other public banks &4 and the remaining share is held by
other investors (Table 2.2). The so-called “regialevelopment banks” are fully state-owned
and their debt is guaranteed by the stit@ne fifth of state-owned banks are owned by more
than one state government. | test whether mulspdée owners limit the ability of a state to
impact the bank’s investment decisions. Table 2uZhér shows that on average 44% of
supervisory board members of state-owned banksstate politicians but there is a large

heterogeneity between banks that | will exploitha empirical analysis.

13 There are two development banks that are fullyranteed by the German central government and are
therefore not included in the group of state-owbadks, the Kreditanstalt fir Wiederaufbau (KFW) dhe
Landwirtschaftliche Rentenbank. While the KFW istlyaowned by the states (20% of equity), it's ligles are

fully guaranteed by the central government andefioee assigned to the group “Other MFI”. Resuls mbust
against treating the KFW as a (partly) state-ownaak.
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My main approach uses the extensive margin of stateership, i.e. the variation between
state-owned and other banks to test for moral snasbtate ownership is a structural
characteristic of the German banking system thatpeasisted for a long time. This addresses
the concern that the degree of state ownership tnighendogenous to banks’ state bond
holdings (for a detailed discussion on endogerissiyes, see Section 2.4.2.2). In further tests,
| use differences in the intensity of state contsl reflected in the (time-varying) state
ownership share and the share of state politiciatise supervisory board of banks.

2.3 Data and descriptive statistics

2.3.1 Data sources
This Section introduces the datasets and discusgaspreparation. A detailed description
of the constructed variables can be found in 2.fheappendix to this chapter.

Securities Holdings Statistics of the Deutsche Bghdnk (Bade et al., 2016)

The German state bond market has a size of 31%utmnoé which 81% (254 bn euro) are
included in theSecurities Holdings Statistiosf the Deutsche Bundesbank (Q2:2014). My
analysis focuses on state bond holdings by Gerraaksbowhich are available for all German
banks on a security-by-security and bank-by-banklleGerman banks hold 64% (162 bn
euro) of the outstanding volume of state bondéi@Becurities Holdings Statisti¢®2:2014).
The time period runs from Q4:2005 to Q2:2014 anu ttovers pre-crisis times, the financial
crisis and the European sovereign debt crisis.

The dataset covers the entire German banking syatehthus complements earlier studies
on moral suasion that focus on large banks onlyr(&th et al, 2015; Ongena et al, 2016).
Similar to Chapter 1, | exclude branches of foresgmed banks, as their investment behavior
typically depends on the business model of themdranks, which | do not have information
on. However, special-purpose banks are includembter regional development banks. This
gives 2,024 banks (unbalanced sample due to mergetses and exits). The number of
banks per quarter decreases from 1,982 in Q4:2005/82 in Q2:2014.

| follow the bank supervisory classification of tieutsche Bundesbank in sampling
existing banks. In case of mergers, this implies the bank that is taking over remains in the
sample and reports state bond holdings for bothiesntogether. The asset growth of the
absorbing bank is controlled for by including a daaynvariable in the estimations. Most
mergers have taken place within the groups of seaalings or cooperative banks, but there

have been three events within the group of stateeowbanks, that are given in the data
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appendix 2.A* Therefore, Section 2.4.3.1 checks the robustnkfiseoresults to excluding
the period before 2010 which encompasses the margkrecapitalization events stemming
from losses during the financial crisis (Puri, Roi¢hand Steffen, 2011).

| include only banks’ bond holdings on their owrt@ant and not those on behalf of bank
customers since banks cannot actively manage ttiee. Ieurthermore, | use notional values of

bond holdings to focus on quantity and not pridecs.

Information on the issuer of the bond is obtaineminf Bloomberg and merged to the
securities holdings data using the ISIN of eachussc | include bonds issued by German
states only. Specifically, | exclude banks’ holdingf bonds issued by bad banks, such as
“Erste Abwicklungsanstalt”, because the state ablé only for part of the bonds. Also, |
exclude 41 bonds issued jointly by several Germates (“Gemeinsame Laender AnleiH&")
because | am not able to identify the share anticgeation of individual states in these bonds
(German banks’ holdings equal 8 bn euro). Findllgxclude one security issued jointly by
German states and the central government. As &, resy dataset includes 2,078 securities
with aggregate holdings by German banks worth I62uyo.

For the estimations, | aggregate security holdimigbanki in quartert to the issuer (i.e.
state) level. To account for the right-skewed tstion of the dependent variable, | take
natural logarithms of state bonds holdi§3he inflated dataset that includes all bank-issuer
time combinations has 1,031,203 observations art’/&8non-zero observations. This allows
me to study the impact of bank and issuer chaiattey on the extensive and intensive

margin of banks’ state bond holdings.

Capital Market Statistics of the Deutsche Bundekban

Data on security characteristics such as amourdtanding, amount issued, issue and
redemption date are taken from tBGapital Market Statistic®f the Deutsche Bundesbank.
These variables are used to clean the data swepaged holdings prior to the placement of

the security or after redemption (111 observatemesdropped).

14 While WestLB AG exited in 2012, Portigon AG becaitselegal successor and thus the identifier ofttaek
did not change, following banking supervisory cifisstions. The size of the bank did only decresightly.
Furthermore, there has been a merger between tyianad banks in the same state in 2011. While thieev did
not change, the merger had a scale effect on #&rlaing bank that is controlled for through a dummy

15 Federal states that regularly participate in thes® issuances are Bremen, Hamburg, MecklenbuegiwW
Pomerania, Rhineland-Palatinate, Saarland, Schielwistein and Thuringia.

% Due to technical reasons, mainly, 4% of obserwation the security level are negative positions, the
majority cancels out on the issuer level. MereBRo.of observations need to be dropped in ordeake logs.
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Data on the initial price, coupon type and rateiarprinciple also available, but around

half of the state bonds are floating coupon boniddls mo further details on the coupon rate.

Bank supervisory and statistical data of the DemesBundesbank

Bank control variables including size (i.e. logaloassets), capitalization, deposit ratio and
commitment ratio are constructed from tienthly Balance Sheet Statisticbthe Deutsche
Bundesbank (for a definition of variables, see 2AYhese variables are available at a
quarterly frequency; the information on banks’ m@rforming loans (NPL) obtained from
the annual financial statements submitted to thetfdhe Bundesbank is available at an
annual frequency. To account for the statisticabks in the prudential definitions of NPL, |
use a relative NPL indicator that is equal to omeblanks in the highest quartile of the NPL
distribution of the respective year (the indicatemains unchanged within one year). These
control variables account for differences in theesand business models between banks that
may affect the banks’ demand for government bofmisg detailed discussion, see Section
1.2.4 of this thesis).

Information on bank type, state ownership and doation of the banks’ headquarters is
taken from bank supervisory data of the DeutschadBsbank. | construct an indicator “state-

owned” that is equal to one for banks that arectliyeowned by the state government.

Public (financial) reports and supervisory datatlom 23 state-owned banks and 16 other
large German banks have been used to identify wianging ownership shares of state
governments and other owners (such as the fedevarigment or banking associations) and
to collect information on the supervisory board nbens of these banks. These data have been

gathered for the largest German banks due to daika#bility.
State variables

Macroeconomic data on German states (including stabt and population) is collected
from the German Federal Statistical Office. | usaual core state debt per capita as measure
for the state debt burden and interpolate it totguig frequency. Further information on the
fiscal situation of the state is taken from theimalpublications of the German Stability
Council®® | construct the composite, ordinal indicator “mrees of stability criteria” as
defined in Section 2.2.2. The assessments of tialBg Council are available since Q4:2010

and updated in the fourth quarter of each yeardneimg constant throughout the year).

" For more information on theMonthly Balance Sheet Statistiasf the Deutsche Bundesbank, see
https://www.bundesbank.de/Redaktion/EN/Standarkkf8ervice/Reporting_systems/monthly _balance_sheet
statistics.html?https=1

18 For more information on the Stability Council, $eto://www.stabilitaetsrat.de/EN/Home/home_nodalht
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2.3.2 Descriptive statistics
The structure of the German state bond market

The following descriptive statistics and regressicare based on 2,078 state bonds
included in theSecurities Holdings Statistiqsvithout joint state bonds) with an aggregate
volume of 254 bn euro of which 64% (162 bn eure)lald by German banks (Q2:2014).

Between Q4:2005 and Q2:2014, German states hawedla,456 new state bonds
(excluding joint state bonds). State bonds arenofievately placed (Koetter and Popov,
2017) and have a much smaller bond size (260 mm @uaverage) than central government
bonds (6,960 mn euro on average) that are publiealttioned to a group of eligible financial
institutions. With respect to other bond charasters, the state bond market consists mainly
of coupon bonds (57%) and floaters (42%), while ¢tleatral government bond market is
dominated by zero coupon bonds (57%), followed bypon bonds (42%) and only a few
floaters (1%). The average maturity of a state bonay sample is 6.2 years and thus below
the maturity of central government bonds which .3 Years on average. Foreign currency
denomination plays a minor role in the state borastket (2.5% of state bonds). Schulz and
Wolff (2008) document differences in the volume dmajuency of bond placements between
German states. My empirical approach accountsHesd differences in funding strategies
between states through issuer-time and bank-i$seer effects.

Given private placements, my results are not likelybe driven by the potential role of
dealer banks that redistribute state bonds inecersdary market. In fact, the data shows that
changes in the investor base of a particular sigcare not more frequent in the quarters
immediately after a bond’s placements than latemduthe bond’s life. Overall, the average
state bond is traded at least 9 times within myparperiod (Q4:2005 — Q2:2014; based on

quarter-on-quarter changés).

The holder structure on the security level is rattencentrated in the German state bond
market. One-third of all bonds are held by one banly. These bonds tend to have a 50%
smaller volume than other state bonds but a similaturity and Eurosystem eligibility. The
average state bond is held by 7 German banks sinadusly, while 10% of German state
bonds are held by more than 21 banks in the aveyageter. Section 2.4.2.2 studies the share
of a bank in outstanding state bonds at the idswet in greater detalil.

9| can only approximate the trading pattern by tprann-quarter changes in the ownership of a pdaicoond
since flow data are not available.
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The role of German banks in the state bond market

German banks are the most important investors enstate bond market. They hold on
aggregate 64% of the outstanding volume of thesel$©0Q2:2014). By comparison, German
banks hold only 1.1% of the outstanding volume efr@an central government bonds (i.e.
“bunds”). Instead, foreign investors (incl. foreigantral banks) are primarily active in the
bund market due to the larger bond sizes and tagahility of ratings. Public information on
credit risk is less easily available in the stabad market. Only 11 out of 16 states have a
rating from a major rating agency, which might dosis some types of investors. As a result,
German banks focus on the regional rather thancéméral government bond market and
invest on average 41% of their total governmentdbpartfolio in German state bonds and
only 3% in “bunds” (Table 2.3).

Within the German banking system, state-owned banishe largest creditors in the state
bond market. While the average German bank holdig @09 bn euro in state bonds, an
average state-owned bank holds state bonds wobth I euro (Table 2.3). The picture
remains similar after controlling for bank sizeatstowned banks invest more than 3% of
their assets in state bonds, while commercial bankest a mere 1% and savings and
cooperative banks 2% of their assets (Q2:2014).s€quently, the group of state-owned
banks hold 16% of the outstanding volume of Gerstate bonds which is a larger market
share compared to the other banking groups, desipateelatively small number of state-
owned banks. Investment decisions by state-ownekisbare thus particularly relevant for the
funding conditions of states, which may increagegbvernments’ incentives for using moral

suasion.

Despite the general importance of state bonds Bymm@n banks, about 26% of them do
not hold any state bonds at all during my sampteodeMany banks enter and exit the state
bond market frequently such that only about 45%efman banks hold some state bonds in
the average quarter. Results from Probit estimat@wnthe banks’ likelihood of holding some
state bonds in Table 2.4 show that these banksttebé larger, have a larger deposit ratio
and a lower capital ratio (relative to unweightesgeds). These banks might be more in need
for zero risk weighted assets, such as state bemdsipport their regulatory capital ratio. This
self-selection of banks into holding state bondsdseo be taken into account in the empirical

approach, which I do by applying a Heckman model.
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The degree of “home bias” in German banks’ statadportfolios

In order to derive a descriptive measure for a bapieference of home state bonds which
takes into account the size of the home statd|dwoCoeurdacier and Rey (2013). Based on
the standard Capital Asset Pricing Model (CAPMgytimeasure home bias as the deviation
of an investor’'s share of home assets in the gdartfoom the share of home assets in the
market portfolio. Transferring this idea to the sational level, the “home bias” in the state

bond portfolio of a bankin quartert can then be calculated as follows:

Share of "non home" state bonds in portfolio;;

HomeBias;; =1 — -
i Share of "non home" bonds in German state bond markets;

A value of theHomeBias;; equal to one reflects complete home bias whilalaevof zero
indicates perfect diversification according to &PM. A negative value is associated with

an underrepresentation of home assets in the portfo

Table 2.5 shows th&omeBias;; in the state bond portfolios of banks that holdheo
investment in state bonds (by banking group for4Z3, excluding banks with zero
holdings). On average, state-owned banks exhibitatgest home bias with a value of 0.19.
Savings and cooperative banks have a home biast@ Isond portfolios of 0.07 and 0.08
respectively. Mortgage banks are fully diversifiedguably reflecting their sophisticated
investment strategies in government bond marketsventer, the variation within banking
groups is large which renders the home bias inogmit at conventional levels (Table 2.5).
One reason for this may be the impact of the stésesal situation on the banks’ home bias.
The empirical approach tests this hypothesis, amuthgrs, and controls for unobserved

differences between states and / or between baaksnay drive the descriptive figures.
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2.4 Empirical methodology and results

2.4.1 Empirical methodology

To test for moral suasion, | employ heterogenegyween banks with respect to state
ownership, within banks with respect to bond haldifirom home versus other state issuers
and between states over time with respect to thbily Council indicators. | extend the
methodology of existing studies by De Marco and dhéavelli (2016), Horvath et al. (2015),
Koetter and Popov (2017), and Ongena et al. (2bil#yo dimensions.

First, | analyse the impact of moral suasion onlihek’s decision whether or not to hold
any bonds from a specific state (extensive marginaddition to analysing the volume of the
bank’s state bond holdings. To this end | applyezkian (1979) model and fractional logit
model as proposed by Papke and Wooldridge (199@)jileWprevious studies on moral
suasion have analysed the intensive margin onle (tu their focus on large banks),
governments may also use moral suasion to persbhaks to hold asset classes that they
would not hold otherwise and therefore affect tkéemsive margin of banks’ state bond

holdings.

Second, | use not only banks’ bond holdings ofttbme state but also that of other states
on an issuer level. This allows me to control foolbiserved heterogeneity between states over
time through issuer-time dummies in the baselirexifigation, and to additionally control for
alternative investment incentives of banks by bamle and bank-issuer fixed effects in the
augmented regressions (using high-dimensional fefégtts regressions). Existing studies do
not use heterogeneity within banks, but only betwlegnks and states over time (De Marco
and Macchiavelli, 2016; Horvéth et al., 2015; Keetind Popov, 2017; Ongena et al., 2016).

Similar to De Marco and Macchiavelli (2016), Hotv&t al. (2015), and Koetter and
Popov (2017), | study bankkbldingsof state bonds instead of purchases of state bdinits
allows me to use theross-sectionaVvariation between the states’ fiscal conditioraddition
to the variation within states over time. Also, ttetaset does not allow a clear identification
of flows (unlike the dataset on large European Babk Ongena et al., 2016). In an
augmented fixed effects regression, | check thatresylts on moral suasion are not only
driven by the cross-sectional variation by inclgdipank-issuer fixed effects (along with
bank-time and issuer-time fixed effects, Table 2Rsults from this estimation are driven by

the variation over time and the findings remaitine with moral suasion.
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Heckman model

My baseline empirical approach applies a Heckm&79)L model to account for the self-
selection of banks into holding state bonds. Buichl.e(2016) apply a similar approach to
studying German banks’ holdings of OECD governnimrids. The model proceeds in two
steps. First, it analyses the bank’s decision wdreth hold bonds from stajein quarterq
using a probit model (selection equation, i.e. @it margin). And second, if yes, it
analyses the bank’s decision on how much to halicfone equation, i.e. intensive margin).
The inverse Mills ratio IMR) calculated from the predicted likelihood of obseg an
exposure of bankin statg) at quarteiq in the first stage corrects for self-selection ahks.

In this set-up, the selection equation (1) and @uie equation (2) are specified as follows:
(1) Pr(EXP;jq = 1) = ®(ay + aqj + a1q + P11 Xig_1 + Br2Xj,
+pBinhome;; + Byphome;; * Interaction;,)
(2) Sovijq = az + azjq + B21Xig—1
+B2nhome;; + Bophome;; * Interaction;j; + nIMR + &,

WhereEXPjq is an indicator variable equal to one if ban®,024 German banks) holds
government bonds issued by a specific stdf6 states) at the end of quantef35 quarters
from Q4:2005 to Q2:2014) and zero otherwisev;;, gives the corresponding log amount of

banksi’s bond holdings of statg¢ at quarterqg. ®(.) is the standard normal distribution

function.

The variablehomg is an indicator variable that is equal to one & issuer state is the state
where the bank’s headquarters is located. If a be@skmore than one headquarters (in the
case of a few Landesbanken), | treat all headgusddeations as home states.

The main variable of interest is the interactiofeetf of the home indicator with bank
variables and/or issuer specific variablesne;; * Interaction;;,. These interactions give
bank-issuer-time specific variables that allowitesfor the moral suasion hypothesis. In the
baseline specification in Table 2.7, the “home”icador is interacted with an issuer-specific
variable, the number of Stability Council critetfeat a state breaches (“breaches of stability

criteria”) to test for the moral suasion hypothesist (I)%° In Section 2.4.2.2, the term is

% As assessments by the Stability Council are availanly from 2010Q4 onwards, all specificationslimle an
indicator equal to one from 2010Q4 onwards (andrattion effects with this indicator are includetiene
appropriate). While this is necessary to correrttgrpret the interaction effects with the varialeaches of
stability criteria”, it is generally not reportedrfthe sake of brevity. In a robustness test, lushethe period
before the establishment of the Stability Counti2010Q4.
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additionally interacted with the bank specific adle on state ownership (“state-owned”) to
test for the second part of the moral suasion Hgms. All underlying (two-way) interaction
effects are included for correct interpretation bsthally not reported for the sake of brevity.

Since in principle all banks are able to hold hastae debt and moral suasion may affect
the extensive as well as the intensive margingetigeno obvious exclusion restriction for the
Heckman model. Instead, it is identified basedwncfional form and on differences in the set
of included dummies. The coefficiemt on the IMR is significant in all specifications,
confirming that it is important to control for sedélection of banks into holding state debt.
Differences between state issuers over time, ssckifferences in placement activity or
economic conditions, are controlled for by issuemet fixed effectsa,;, in the outcome
equation; only the differential effect between howmmed out-of-state banks can thus be
identified?! The selection equation includes one-way issuertiamel dummies only in order

to avoid the incidental parameters problem in gresiimations.

At the same time, | control for the impact of bdimke specific variables that capture
different business models of banks and variatiartsanks’ demand for state bonds over time.
These bank-specific control variabl€g.,; are lagged by one quarter and include total assets
capitalization, deposit ratio, commitment ratio andon-performing loan indicator. | control
for mergers between banks using an indicator thagjual to 1 for the surviving bank in the
guarter of the merger. The indicator is signifi¢amiositive in most specifications, reflecting
a size effect for the surviving bank, and is nqiorted. For more information on the bank
mergers and exits, see Section 2.3.1. Summartsatatiof the variables are given in Table
2.6.

Fractional logit and fixed effects regressions

The Heckman specification studies the impact of ahsuasion on banks’ state bond
holdingsin absolute termsMoral suasion behavior might also be reflectedamnge bond
holdings of home state-owned bamnkdative to the outstanding state bondehis approach
focuses on the state’s creditor structure and captdiversification in a state’s investor base
(Asonuma et al., 2015).

In an alternative specification | therefore uselthek’s state bond holdings relative to the
outstanding amount on an issuer level as the dependriable. Since it is a proportion and

% The baseline impact of issuer-time variables cadtibe identified even in the absence of issuee-tfixed
effect since, by construction, an increase in mgdiof one bank has to result from a decreaseldings from
other banks (controlling for the amount outstandamg abstracting from non-bank or foreign investehich
are of minor relevance in this market).
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does include a corner solution (i.e. the value gdrase the pooled fractional logit model as
proposed by Papke and Wooldridge (1996). The adgentf the fractional logit which uses
the logistic link function is that it is fairly ralst against misspecification (Papke and
Wooldrige, 1996). The explanatory variables arectigel as in Equation (1). Due to the
incidental parameters problem in non-linear modetk) not include issuer-time dummies in
these specifications. In a robustness check, odoite one-way issuer and time dummies,
which are less problematic as there are many baaksissuer and time (Papke and
Wooldridge, 2008). Standard errors are clusterethenissuer-time level to account for the

fact that the shares of banks in outstanding staels are negatively correlated.

| cross-check the results of the fractional logihdel with ordinary least squares (OLS)
regressions that do not account for the boundedrenaif the dependent variable but can
provide a good approximation (Papke and Wooldrid$8). Also, OLS regressions allow
for the inclusion of high dimensional fixed effeetisd offer a straightforward interpretation of
parameters as marginal effects (Papke and Wooklri2ig08). Specifically, | use issuer-time,
bank-time and bank-issuer fixed effects to conftbolunobserved heterogeneity between and
within banks and the structural preference of &kidana specific state (identification through
heterogeneity following Khwaja and Mian, 2005). Tdependent and independent variables
are the same as in the fractional logit case extbeptthe dependent variable is multiplied by
100 (i.e. given in %) to transform the scale of dstimated coefficients. This specification

allows me to identify the bank-issuer-time speaifioral suasion effect.

2.4.2 Main Results

2.4.2.1 Differences between home and out-of-state banks

Results of the baseline Heckman model are showialohe 2.7; for both specifications the
first column gives the outcome equation and themsg@column the selection equation of the
Heckman model. Column 3 includes two-way fixed @feat the issuer-time level that
captures the heterogeneity at the state level asdhfferences in funding strategies of states
and in economic conditions as well as events tteatammon to all states such as changes in
the bund yield. Column 4 of Table 2.7 gives marbefgects for the selection equation to ease

the economic interpretation of the coefficients.

The main results are threefold. First, home barttd kignificantly more bonds issued by
the state than out-of-state banks. Quantitativély volume of bond holdings is by about 49%

larger if the bank is located in the issuer statdumn 3).
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Second, and in support of the moral suasion hygaththe state’s fiscal condition has an
opposite effect on the state bond holdings of hesrsus out-of-state banks. The latter hold
fewer bonds issued by states that breach critdrithed Stability Council (see negatively
significant parameter on “Breaches of stabilityesia” in column 1). Home banks however
hold more bonds if the home state breaches critdrihe Stability Council (see positively
significant parameter on the interaction effect'ldbme * Breaches of stability criteria” in
columns 1 and 3). In fact, banks increase theiréatate bond holdings by 16% for each
stability criterion that the home state breachedufon 3). Similarly, home banks are more
likely to hold bonds when the state breaches stalgititeria (column 4), while out-of-state
banks tend to avoid exposure in these situatioolsiifin 2). This is in line with an effect of

moral suasion on the extensive margin of banks$édiand holdings.

Third, Table 2.7 shows that bank characteristicstenan explaining banks’ state bond
holdings. Not surprisingly, there is a scale effexd larger banks tend to hold more state
bonds (in line with Buch et al., 2016, and Achagyad Steffen, 2015). Better capitalized
banks, measured as balance sheet equity over umeeigssets, hold fewer state bonds. An
increase in capitalization by one percentage pbécteases the volume of bonds held by 5%
(column 3). This might reflect lower incentives farell-capitalized banks (measured in
unweighted terms) to load up on zero risk-weigtdssets to support their regulatory capital
ratio and is in line with findings by Acharya antéften (2015) for European banks. Contrary
to the intuition that banks with a large deposisédaely less on state bonds as collateral for
wholesale funding (Buch et al., 2016), | find thagh deposit ratios are associated with
higher state bond holdings of banks. One explanatauld be that deposit-funded banks are
more risk-averse and therefore favour comparatigsafe assets such as German state bonds.
This matches the result that riskier banks in teoh$iaving a comparatively high non-
performing loans ratio (upper quartile) hold fewstate bonds. The parameters on bank
control variables remain very similar in all regess and are therefore no longer reported in
the following tables.

2.4.2.2 The impact of state ownership

This Section gives results on the impact of stateership on banks’ state bond holdings
using a Heckman model in Table 2.8 and a fractidoglt model as well as a high-
dimensional fixed effects model in Table 2.9. Alesifications include a set of bank control
variables as specified in Table 2.7 (not reported) control for unobserved heterogeneity at
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the issuer-time level (Table 2.8), at the issuet time level (column 2 of Table 2.9) and at

the issuer-time, bank-time and bank-issuer lew@uon 3 of Table 2.9).

The results from Table 2.8 and 2.9 support the hsrasion hypotheses (part | and 1)
developed in Section 2.2.1. Home banks that aectljr owned by the state are significantly
more invested in their home state than other hoamk$ Column 1 of Table 2.8 shows that
state bond holdings of state-owned home banks lawate:89% higher than those of other
home banks. Alsostate-ownedhome banks hold a higher share of outstanding $ond

compared to other home banks (columns 1 and 2 lWETA9).

In line with moral suasion, state-owned home bam#isl even more home state bonds
when the state breaches some criteria of the #yalbuncil (see positively significant
parameter on “Home * State-owned * Breaches ofilgtabriteria” in Tables 2.8 and 2.9). In
economic terms, state-owned banks hold a 14% |lamgeunt of home state bonds than other
home banks and than state-owned banks from oth&rssper breach of stability criteria
(column 3 of Table 2.8). Relative to the outstagdamount of home state bonds, the share of
state-owned banks in states that breach a stabiitgrion is 29 percentage points higher than
the share of other home banks or state-owned Hemksother states (column 3 of Table 2.9).
Also, state-owned banks are more likely to hold b@tate bonds in these situations (column
4 of Table 2.8).

The underlying two-way interaction effect (“Statered * Breaches of stability criteria”
in column 3 of Table 2.8) shows that state-ownedkbagenerally hold more bonds from
states that breach stability criteria, not onlynfrethe home state. In terms of magnitude
though, the effect is only one-third of the incrett@homeeffect for state-owned banks (5%
compared to 14%) and it is insignificant on theeastve margin. These findings suggest that
moral suasion plays an important role in the denisif state-owned banks to hold any home

state bonds when fiscal conditions are weak.

After controlling for the special role of state-osvahip, home and out-of-state banks differ
less in their holdings of bonds issued by weakestathich is consistent with the hypothesis
that moral suasion is more effective on state-owbadks (part Il of the moral suasion
hypothesis). In fact, the difference between home @ut-of-state banks that are not state-
owned becomes insignificant on the extensive maogistate bond holdings (column 4 of
Table 2.8) and in the fractional logit model (cohsril and 2 of Table 2.9).

Hence, home banks have larger holdings of home btatds if the bank is directly owned

by the state government and the state is breadhitegia of the Stability Council. Column 3
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of Table 2.9 shows that this finding remains sigaifit after controlling for unobserved
heterogeneity at the bank-time level (e.g. timeay demand of a bank for state bonds), at
the issuer-time level (e.g. time-varying differes@e issuing strategies or economic and fiscal
conditions between states) and at the bank-isgwet (e.g. bank-specific preferences for the
home state or for a particular issuer). | find thatne state-owned banks increase their state
bond holdings more than other home banks or stateed banks located in other states when
the fiscal condition of the home state deteriorditeserms of the number of stability criteria
that are breached). Overall, the results are i@ Wiith moral suasion of home state-owned

banks by state governments.

Discussion of endogeneity concerns

One potential concern is that state ownership nghendogenous to banks’ holdings of
state bonds if ownership by states is conditiomaih@ importance of a bank for state funding.
Several arguments mitigate this concern in thig.cBsst, my baseline approach uses only the
extensive margin of state ownership, i.e. an irtdicashether a bank is owned by the state or
not. State ownership of regional development baakd Landesbanken is a structural
characteristic of the German banking system thatigted for a long time (De Marco and
Macchiavelli, 2016). In contrast, banks adjust tls¢ate bond holdings frequently. It is thus

unlikely that state ownership is a function of bsirdtate bond holdings.

Second, regional development banks are fully stateed and their debt is guaranteed by
the state such that further increases in the iitten$ state ownership conditional on state

bond holdings are not possible.

Third, | test for moral suasion using a restrictagnple period from 2010 onwards (see
Section 2.4.3.1). This smaller sample excludes fthancial crisis, during which some
Landesbanken have suffered large losses to theilesale activities and have had to be
recapitalized by their owners, i.e. the states @edsavings banks associations (Puri et al.,
2011). Excluding the financial crisis eliminate$ @langes in the state ownership indicator

making it pre-determined for the subsequent sanif#sults on moral suasion remain robust.

Finally, to further corroborate this argument, dttevhether weakly capitalized state-owned
banks hold more home state bonds presumably teaserbailout probability (see Section
2.4.3.2 and column 1 of Table 2.14). | find thapitalization has no significant effect on
home state bond holdings of state-owned banksadiHighly capitalized state-owned banks

generally hold more state bonds, irrespective efisbuer.
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The intensity of state control

Based on these arguments, | extend the analysientethe binary state ownership
indicator and account for differences in the inignsf government control within the group
of state-owned banks (for descriptive statistieg $able 2.2). Table 2.10 gives the results
from a Heckman model using a sample of state-ovinagiks only in columns 1 to 3 and on
39 large banks (including the 23 state-owned banksyolumn 4 for which data on
supervisory board members could be gathered. Bankat variables (as specified in Table

2.7) and issuer-time dummies are included.

State-owned banks hold more bonds issued by the ltham by other states (column 1 of
Table 2.10) but this preference for home bondsnaller for banks that are owned by more
than one state (column 2 of Table 2.10). The la#sult is in line with a stronger influence of
political agents that are homogenous. Column 3alfl§ 2.10 shows that tltegreeof state
ownership matters. Banks hold more home state bdnaldarger share of bank equity is
owned by the home state. Finally, banks with adarghare of state politicians in their
supervisory boards also hold more home state bomalsum up, the preference for home

state bonds increases with the degree of stateot@vier a bank.

2.4.3 Additional results

2.4.3.1 Robustness tests

My main findings remain robust to different measui@ a state’s fiscal situation, different
computation methods of standard errors, to comstrigithe sample to the period after the

introduction of the Stability Council, and to exding city states.

Table 2.11 shows results from the intensive maofjia Heckman model using alternative
measures for a state’s fiscal condition. Columrte # of Table 2.11 use the structural net
lending / borrowing, the credit funding ratio, timerest expense to tax income ratio and the
outstanding state debt respectively. In contrashéocomposite, baseline measure “breaches
of stability criteria”, these indicators measure fiscal strength of each state on a continuous
scale and thus address the concern that the fisdalyg on relatively few breaches only. All
four fiscal measures confirm the findings on maahsion from the baseline results: state-
owned banks hold more home bonds than other homlesha state-owned banks located in
other states, if the home state is in a weak fisoaldition (columns 1 to 4 of Table 2.11).
Furthermore, the information whether a state breadhe stability criteria has explanatory
power for banks’ state bond holdings even aftetrotimg for the state debt burden (column
5 of Table 2.11). This supports the use of my hasdiscal measure.
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In the baseline estimations, | use heteroscedystmbust standard errors. The idea behind
this is that banks decide whether they want toshue a particular state bond or not without
having a binding portfolio constraint. The portiotonstraint is alleviated since German state
bonds can be used as collateral with the Eurosystein the interbank market to obtain
additional funding. If, however, banks target atixsize of their total state bond portfolio, the
decision to invest in a particular bond dependslbother state bonds. As a result, a bank’s
bond holdings might be correlated between states tobustness test | allow for this by
clustering on the bank-time level and results remabust (column 1 of Table 2.12).
Furthermore, if banks hold state bonds until maturihere is persistence in state bond
holdings over time. In column 2 of Table 2.12, értfore cluster on the bank-issuer level and
find that parameter estimates remain similar bahdard errors increase and thus effects

become insignificant’

Next, assessments of stability criteria are onlgilable after the introduction of the
Stability Council. In my baseline specificationsgdcount for this through interaction effects
with an indicator that is equal to one from theabishment of the Stability Council onwards.
Results are also robust against excluding the gdrgore the Stability Council (column 3 of
Table 2.12).

Finally, | test whether my results are driven batstowned banks located in the so-called
“city states” (i.e. Berlin, Bremen and Hamburg).€b states are special since they consist of
cities only. If their fiscal situation is structlisaweaker due to larger expenditures per capita
and if, at the same time, state-owned banks iretetdes are large relative to the outstanding
volume of state bonds, banks located in city stateght be driving my results. However,
columns 4 and 5 of Table 2.12 show that the finglimgp moral suasion remain nearly
unchanged when | exclude banks located in cityestat restrict the sample to banks from
city states respectively. More generally, my firgfircannot be explained by large banks that
happen to be located in weak states, since mytsebald after controlling for bank-issuer
unobserved heterogeneity in Table 2.9.

% Due to lower degrees of freedom, | do not incladg fixed effects in this specification but folldte baseline
specification from column 1 of Table 2.7.
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2.4.3.2 Alternative hypotheses

Besides moral suasion, the theoretical literatwrggssts further incentives for banks to

invest in home government debt which | addressvielo

First, banks might hold more home government bandsrder to shift risks from bank
owners to debtors (Ari, 2016) or taxpayers (Farfd @irole, 2016). In the model of Farhi and
Tirole (2016), weak banks load up on risky homeeseign debt in order to maximize the
value of the “bailout put”, i.e. the taxpayers’ negrthat banks can extract in a bailout. While
asset classes other than German state bonds seenaptoto engage in risk taking, the
bailout probability of a bank may increase with logovernment bond holdings as long as
the bailout capacity of the government is suffici@rarhi and Tirole, 2016). In fact, Koetter
and Popov (2017) show that German savings banksare likely to receive a bailout when
they have higher holdings of home state bonds. €fbex, Table 2.13 tests whether weakly
capitalized banks or “high credit risk” banks hawgher holdings of home government
bonds, especially in fiscally weak states. Bankitaeipation is measured as capital over
unweighted assets to ensure that it is not affebiethe zero risk weights of state bonds.
“High credit risk” banks are banks in the upper rtjiea of the non-performing loan ratio

distribution in the respective year.

| do not find evidence for the hypothesis on insme@ bailout probability, since bank
capitalization and credit risk does not signifidprffect the bank’s home state bond holdings
(columns 1 and 3 of Table 2.13 respectively). Femrtiore,well capitalizedbanks- not
weakly capitalized banks - have larger bond holslinghen the state breaches stability
criteria, irrespective of whether it is the home amother state (see significantly positive
coefficient on “Capitalization (%) * Breaches oBility criteria” and insignificant coefficient
on “Home * Capitalization (%) * Breaches of statyilcriteria” in column 2 of Table 2.13).
This result is in line with findings by Ongena ¢t @2016) on large European banks from
countries experiencing a sovereign debt crisisubiog on home government debt only, they
show that well capitalized banks — not weakly cdméd banks — lend more when the

government is faced with a high funding need.

Overall, after controlling for bank riskiness, nmgsults remain in line with moral suasion
as reflected in the positively significant parameir the interaction effect “Home * State-
owned * Breaches of stability criteria” in colum2snd 4 of Table 2.13.

Second, | test whether state-owned banks hold nhomme state bonds when their

capitalization (measured as bank equity over uniied)assets) is low. The idea behind this
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is that lowly-capitalized banks could engage intmall endearing by financing the home state
and thereby increase the likelihood of being badetl As discussed in Section 2.4.2.2 and
due to direct state ownership or full-fledged stgtmrantees (for development banks), the
incentives for state-owned banks to engage in beblavior should be lower than for savings
banks that may need to bridge a political gap (&weand Popov, 2017). Still, 1 check
whether weakly capitalized state-owned banks dmmyeresults and find that the level of a
state-owned bank’s capitalization does not sigarftty affect its home state bond holdings
(see insignificant coefficient on “Home * State-aad* Capitalization (%)” in column 1 of
Table 2.14). Generallyhighly capitalized state-owned banks hold more (home athdr)
state bonds (see positive coefficient on “State-exvh Capitalization (%)”). In this respect,
state-owned banks do not differ from the averagam@e bank that shows no sign of risk-
shifting through state bonds (Table 2.13).

Third, the lack of good private lending opportusdtirather than moral suasion could be
behind banks’ large home state bond holdings iresimf weak fiscal conditions (for a
theoretical model, see Gennaioli et al., 2014)c&tme home economy is likely to be in a bad
state when fiscal fundamentals are weak, home gowemt bonds may be used to store
liquidity for future profitable lending opporturés (Gennaioli et al., 2014). In column 2 of
Table 2.14, | test whether German banks hold moreenhstate bonds when their lending to
the private sector is low (i.e. their claims on kmand non-banks relative to total assets are
low). Contrary to the lending opportunity hypottse#iough, banks with laigher loan ratio

hold more home than other state bonds.

One explanation for this finding might be that statvned banks expand their private
lending activities in weak fiscal situations in erdto fulfil their mandate to promote the
economic and social development within their hotagées At the same time, these banks may
also increase their holdings of home governmentbam weak fiscal situations to support the

state government that is in need of funding.

Furthermore, a preference for home over foreigretashas often been explained by
information asymmetries (Portes et al., 2001). imiation costs for the regional government
bond market are likely to be higher than for theefal government level given the absence of
a rating for 5 out of 16 German states (Q4:2018)the lower availability of macroeconomic
and fiscal data. When testing for the impact obinfation asymmetries between home and
out-of-state banks, | make use of the establishmiethte Stability Council in 2010. Column 3

of Table 2.14 shows that an increase in publicrmégion through the establishment of the
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Stability Council reduced the home preference onlysound” states. In “weak” states the
home effects gets larger when negative informaisoavailable through the publications of
the Stability Council (the positive significant pareter on “Home * Breaches of stability
criteria” is larger than the negative parameteridame * Stability Council”). Out-of-state
banks have lower state bond holdings in thesetgns Hence, while potential information
advantages of home banks are reduced through thiegtions of the Stability Council, home
banks in weak states hahdorestate bonds than out-of-state banks.

Finally, since my analysis is on the regional iagtef the national level, | can exclude two
other hypotheses that have been suggested inténatlire: banking supervision (Farhi and
Tirole, 2016) and redenomination risk (Battistihiag, 2014). German state governments do
not have any bank supervisory powers that theydcasé to increase home bias. And while
the perceived risk of a break-up of the euro aréghtrhave driven the home bias at the
national level in European sovereign debt mark@adtistini et al., 2014), this would not have

introduced redenomination risk in the German subnat state government bond market.

All in all, after testing for alternative hypothasesvidence remains in line with moral

suasion by state governments on home state-ownda .ba

2.5 Conclusion

This study tests the hypothesis that governmermsnaal suasion on home (state-owned)
banks to hold home government debt in the contetteoGerman regional government bond
market. Thereby, it makes use of differences instags’ fiscal condition as measured by the
stability criteria of the German Stability Couna# well as differences in bank location and
ownership. This chapter is complementary to recemss-country studies on moral suasion
and mitigates differences in the institutional aedulatory framework by focusing on the
regional level. The empirical methodology contrfids self-selection of banks into holding
state bonds and uses the variation in state bofdings betweerbanks and within banks
across different issuers over time to control teraative incentives of banks to hold (home)

state bonds.

The main findings are the following. Home banksraae likely to hold home state bonds
and hold a significantly larger volume of these d®if the home state breaches criteria of the
Stability Council. In contrast, banks located imet states (out-of-state banks) hold fewer
state bonds in this situation. Banks directly owhgdhe state government (i.e. Landesbanken
and regional development banks) have larger home $tond holdings than other home

banks and state-owned banks located in other statigisin the group of state-owned banks,
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the preference for home state bonds is largerefstate owns a larger share of the bank’s
equity and if there are more state politicians lo& supervisory board. Finally, state-owned
banks that are located in states that breach ieritdérthe Stability Council hold more home

state bonds than their counterparts in fiscallynslostates. These results are in line with moral

suasion by state governments on home state-ownda .ba

The findings remain after controlling for bank cheteristics such as size, capitalization,
deposit ratio and credit risk, for unobserved twaeying heterogeneity at the issuer level, and
for several alternative hypotheses such as ridkisiiby banks (Farhi and Tirole, 2016),
information asymmetries (Portes et al., 2001) terahtive lending opportunities (Gennaioli
et al., 2014). The results are robust to usingedkfit empirical models, different measures of
fiscal strength and controlling for unobserved tivagying heterogeneity at the issuer and at

the bank level and time-constant heterogeneitii@baink-issuer level.

My findings have implications for risk-sharing bew®n German states. | find that state-
owned banks hold more bonds issued by (home amu)attates that breach the criteria of the
Stability Council. While the effect is largest foome state bonds, it is significantly positive
for other states as well. As a result, exposurestatt-owned banks may introduce another
channel of contagion between German states beywandnstitutional channels such as the
fiscal equalization scheme. For the European contéxschenmann, Korte and Steffen
(2016) show that banks’ cross-border exposuregaser correlation between default risks of

sovereigns.

Finally, soft borrowing constraints for regionalvgonments are a major issue in federal
unions, including Germany (Baskaran, 2012). Thelipations of the German Stability
Council can reinforce fiscal discipline if bond rker participants take differences in the
states’ fiscal strength into account. Indeed, tfthat out-of-state banks that are not state-
owned hold fewer bonds from states that breackra@itof the Stability Council. However,
home (state-owned) banks hold more state bondsesetsituations and thereby potentially
mitigate market discipline. The research on the afl market discipline in federal systems
(Heppke-Falk and Wolff 2008; Lemmen, 1999) coulddfé from taking the heterogeneity in

the investment incentives of market participants account.
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Appendix to Chapter 2

2.A Data

List of state-owned banks

This list gives the names of German banks thatieeetly owned by a state government (fully or only
a fraction of bank equity) and are included in mglgsis as “state-owned”.

Bayerische Landesbank

Bremer Aufbau-Bank

Bremer Landesbank

Hamburgische Investitions- und Foerderbank (preamBurgische
Wohnungsbaukreditanstalt)

HSH Nordbank

Investitions- und Strukturbank Rheinland-Pfalz B)S
Investitionsbank Berlin

Investitionsbank des Landes Brandenburg

Investitionsbank Schleswig-Holstein

Landesbank Baden-Wuerttemberg

Landesbank Berlin (until 2007; then owned by saviagsociation)
Landesbank Hessen-Thueringen

Landesbank Saar

Landesbank Sachsen (until 2008, then susidiaryB&W)
Landeskreditbank Baden-Wuerttemberg

LfA Foederbank Bayern

Norddeutsche Landesbank

NRW.Bank

Saarlaendische Investitionskreditbank

Saechsische Aufbaubank

Thueringer Aufbaubank

WestLB (until mid 2012; then Portigon as legal Sswe)
Landestreuhandbank Rheinland-Pfalz (until end 2€4gn merged with ISB
Rheinland-Pfalz)
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Definitions of variables and data sources

Sovereign bond portfolios

Exposure to issuer state EXR dummy variable which is equal to one if the kbarmolds
bonds issued by stajein quartert and zero otherwise. The information is based on the
Securities Holdings Statisticd the Deutsche Bundesbank.

State Bond Holdings SOYiotional value of a bank’s state bond holdingstafeg in quarter

t. Data are obtained from thgecurities Holdings Statistiosf the Deutsche Bundesbank.
Individual security data are aggregated to theeisstate level by summing up overall ISINs
per state, bank and quarter. Only state bonds tweldhanks’ own accounts are included,
covering both the banking book and the trading book

Political economy variables

Home a dummy variable which is equal to one if the ksrheadquarters is located in the
issuer state. If a bank has more than one headgsigm the case of a few Landesbanken), |
treat all headquarters locations as home statelsré3ults are robust to defining just one
headquarters following the bank supervisory datbd$e information is based on bank
supervisory dataf the Deutsche Bundesbank and Bloomberg.

State-owneda dummy variable which is equal to one if thekbandirectly owned by a state.

These include some Landesbanken and state develbjbaeks. For a complete list of state-
owned banks see Appendix Al. Information is takeomf supervisory data on bank
ownership and from public homepages of banks.

State-level variables

State debtstate debt per capita (in thd euro). All debtrimsients including bonds and loans
are included. Only debt associated with the cordgbti (“Kernhaushalt”) is considered.
Additional budgets (“Extrahaushalt”) contain spemgdirelated to bad banks and public
enterprises that would distort my analysis. Thermiation is collected from the German
Federal Statistical Office and in annual frequency.

State bonds outstandingrolume of outstandingstate bonds per issuer (in mn eur). The
information is collected from the German MinistefyFFinance and in annual frequency.

Stability Council a dummy variable which is equal to one after ihoduction of the
German Stability Council in the first quarter of120

Breaches of stability criteriathe number of stability criteria that are breatlaecording to
the German Stability Council. This ordinal varialbéages from zero to eight. The Stability
Council assesses four criteria in the following tdimensions: current budgetary situation
(covering the current and last two years) and @&ufiiscal planning (covering the next four
years). Criteria include structural net lendingfbaring (per capita), credit funding ratio (i.e.
net borrowing to fiscal budget) (%), interest exgeeto tax income ratio (%) and outstanding
debt (per capita). The information is collectedniradhe annual online publications (in
German) of the German Stability Council. For mar@imation on the Stability Council, see
http://www.stabilitaetsrat.de/EN/Home/home_nodelhtm
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Bank-level variables

Balance sheet totalog of total assets (in thsd euro) of the banktaDare taken from the
Monthly Balance Sheet Statistiosthe Deutsche Bundesbank. It is a measure fok bae.

Capitalization ratio of equity capital (= subscribed capitaleserves - published losses) to
total assets (in %), obtained from tMonthly Balance Sheet Statistic the Deutsche
Bundesbank. This variable reflects the risk-beacagacity of banks.

Commitments ratioratio of commitments (= contingent liabilities taping and underwriting
commitments + irrevocable lending commitments)dtalt assets plus commitments (in %)
obtained from thélonthly Balance Sheet Statistimisthe Deutsche Bundesbank.

Deposit ratio ratio of overnight deposits from household andh-financial firms to total
assets (in %) obtained from thelonthly Balance Sheet Statistiacsf the Deutsche
Bundesbank.

Loan ratio: ratio of claims on banks and non-banks (= loarslvances, including received
bills) to total assets (in %) obtained from tenthly Balance Sheet Statistifsthe Deutsche
Bundesbank.

NPL (4th quartile) an indicator equal to one if bank is in the 4tladjile of the ratio of non-
performing loans to total loans (in %) in the redpe year as obtained from the annual
financial statements submitted to the Deutsche Bsinank. To account for the statistical
breaks in prudential definitions of NPL, | use thetative NPL indicator instead of comparing
NPL ratios over time.
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2.B Tables and Figures

Figure 2.1: Funding structure of German states

This Figure shows the decomposition of the aggeegatstanding debt of German states by debt type (i
bonds, loans from banks and other debt) over tiva¢a are taken from Deutsche Bundesbank.

~ Other debt
4 Loans from banks

M Bonds
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Figure 2.2: Heterogeneity between states in the &ial indicators

This Figure shows the distribution of four fiscallicators over time using boxplots. The upper (lpwenge of the box
shows the 78 (25" percentile of the distribution. The median isigaded by the horizontal line within a box and tines
give the upper and lower adjacent values respégti@utside values are not shown. The upper lefiepahows the interest
expense to tax income (in %), the upper right panelstate debt level Per Capita (in thsd euro) |dher left panel the
credit funding ratio (i.e. net borrowing to fisdalidget, in %) and the lower right panel the striadtmet borrowing Per
Capita (in thsd euro). Data are collected from theblip reports by the Stability Council that can becessed at
http://www.stabilitaetsrat.de/EN/Home/home_nodelhtm
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Table 2.1: Assessments by the German Stability Couaih

This Table shows the variation in assessmentseoGirman Stability Council between states, i.evération in the
variables "breaches of stability criteria". Colungige the number of stability criteria that are lmteed by the issuer
state. The variable ranges from zero to eight,faer criteria in two dimensions each (current dissituation and
future budgetary planning). Criteria include struatunet lending/borrowing (per capita), credit finglratio (%),
interest expense to tax income ratio (%) and ounditg debt (per capita). Each observation in theld gives the
assessment of one year. For each state there wreliservations, i.e. annual assessments of thwli§t&Louncil
from 2010-2013.

Number of stability criteria that are breached

Issuer 0 1 2 3 4 5 6 7 8
Baden-Wuerttemberg 4 0 0 0 0 0 0 0 0
Bavaria 4 0 0 0 0 0 0 0 0
Berlin 0 0 2 0 1 1 0 0 0
Bremen 0 0 0 0 0 0 0 1 3
Hamburg 2 2 0 0 0 0 0 0 0
Hesse 1 3 0 0 0 0 0 0 0
Lower Saxony 4 0 0 0 0 0 0 0 0
Northrhine-Westphalia 3 1 0 0 0 0 0 0 0
Rhineland Palatinate 1 3 0 0 0 0 0 0 0
Saarland 0 0 0 0 0 0 0 1 3
Schleswig Holstein 0 0 1 1 1 1 0 0 0
Mecklenburg Western Pomerania 4 0 0 0 0 0 0 0 0
Brandenburg 4 0 0 0 0 0 0 0 0
Saxony-Anhalt 0 2 2 0 0 0 0 0 0
Thuringia 4 0 0 0 0 0 0 0 0
Saxony 4 0 0 0 0 0 0 0 0
Total (=64) 35 11 5 1 2 2 0 2 6
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Table 2.2: Intensity of state government control oer state-owned banks

This Table shows descriptive statistics for themsity of state government control over state-owned
banks. The first row shows the share of bank chpaed by the state (in %). The subgroup of region
development banks are fully state-owned, whichhisws in italics in the second row. The following
rows report the owners of state-owned banks othan the state governments. Other proxies for the
intensity of state control are an indicator varabh whether the bank is owned by more than orie sta
and the share of state politicians on the supemwvioard (in %). Column 3 gives the share of the
respective banks in the total assets of the Geroaaking system (in %). For instance, banks that are
owned by several states account for 9.12% of timkibg system's assets. The Table shows unweighted
averages for the 20 state-owned banks at the separter of 2014.

(€] 2 ®3)
Size of banks in %
Mean Std of banking system
assets
Share owned by state (in %) 83.17 25.88 16.96
Other owners of state-owned banks
Savings association (in %) 10.68 20.58
Other public banks (in %) 2.84 12.24
Other (in %) 3.31 7.82
Owned by several states (1/0) 0.20 0.41 9.12
State politicians on supervisory board (in %) 44.00 25.00
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Table 2.3 German banks' government bond portfolios

This Table shows the importance of state bondsargbvernment bond portfolios of German banks. Ughted
averages within each banking group are reported.dgrbup of cooperative banks include the headtitistns.
Column 1 shows total assets in bn euro, Columns 2ahd overall government bond portfolio and Colurns
and 5 holdings of German central government bo@d&imns 6 and 7 give the state bonds holdings petihg
group. Column 8 shows the number of banks per bgniioup. Data sources: Research Data and ServiceeCent
(RDSC) of the Deutsche BundesbaBiecurities Holdings Statisti@ndMonthly Balance Sheet Statisticavn
calculations, 1,732 banks as of Q2:2014. Dataarthe second quarter of 2014.

Total German central

assets Gove(nment bond government bond German state bond No of

(TA) portfolio (Gov PF) holdings holdings banks

bneuro  bn euro in_l_oﬁ of bn euro énoffapo; bn euro (isno\(;A)Po; No
Commercial banks 15.69 054 3% 0.02 5% 0.25 46% 167
State-owned banks 63.54 513 8% 0.17 3% 2.06 40% 20
Savings banks 2.65 011 4% 0.00 3% 0.06 57% 417
Cooperative banks 0.97 0.04 4% 0.00 1% 0.01 33% 1,076
Mortgage banks 24.67 3.26 13% 0.01 0% 0.66 20% 17
Other MFI 29.39 1.03 3% 0.00 0% 0.42 41% 35
All banks 4.33 0.21 3% 0.01 3% 0.09 41% 1,732
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Table 2.4: Banks’ likelihood of holding state bonds

This Table shows results for estimating the deteamis of the banks’ likelihood of holding some &
bonds using Probit estimations. An indicator eqoabne when observing that bank i holds some
bonds in quarter t is the dependent variable. &definition of all variables, see data appendixe#
effects are included as specified in the lower pathe Table. Data sources: Research Data andc8
Centre (RDSC) of the Deutsche Bundesbank, Securitiddirtgs Statistics and Monthly Balan&hee
Statistics, Q4:2005 Q2:2014, own calculations. Marginal effects for Brbit estimations are reportec
Column 2. ** ** gnd * indicate significance at thE%, 5% and 10% level.t&dard errors are shown
brackets.

1) 2
Probit results Marginal Effects
Balance sheet total (In) 0.309*** 0.122%**
(0.004) (0.002)
Capitalization (%) -0.021*** -0.008***
(0.002) (0.001)
Deposit ratio (%) 0.012%** 0.005***
(0.000) (0.000)
Commitment ratio (%) -0.011*** -0.004***
(0.002) (0.001)
NPL (4th quartile) -0.017 -0.007
(0.012) (0.005)
State-owned bank 0.318*** 0.126***
(0.064) (0.025)
Constant -4.526***
(0.070)
Observations 64,463 64,463
FE Time Time
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Table 2.5 Home bias in banks' state bond portfolios

This Table shows descriptive statistics on the hbras in banks' state bond portfolios measured as
HomeBias_it=1-(The group of cooperative banks ineltide head institutions. Share of foreign
state bonds in portfolio_it)/(Share of foreign Herin German state bond markets_t ). Column 1
gives the mean of the home bias measure in theetgp banking group, Column 2 the standard
deviation and Column 3 the number of banks in dzafking group. Banks that do not have any
state bond holdings in 2014 Q2 are exlcuded becdngsbome bias is not defined in these cases.
Data sources: Research Data and Service Centre (ROSKy ®eutsche Bundesbartkecurities
Holdings StatisticandMonthly Balance Sheet Statisticavn calculations, 933 banks. Data are for
the second quarter of 2014.

) (2 ®3)

Bank type Home bias No of banks

mean sd
Commercial banks 0.02 0.22 72
State-owned banks 0.19 0.29 19
Savings banks 0.07 0.30 319
Cooperative banks 0.08 0.33 486
Mortgage banks 0.00 0.18 16
Other MFI 0.14 0.28 21
All banks 0.08 0.31 933
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Table 2.6: Descriptive statistics for Heckman modetstimations

This Table shows in Panel A descriptive statisfmsthe dependent variables in selection and ouécom
equation and in Panel B the complete observationissofer-specific variables in the selection and the
outcome equations. Panel C shows the descriptitistata for bank variables. The variables are dfiim

the Appendix A2. The variable “breaches of stapitititeria” captures the number of stability criée(0-8)

that a state breaches in the respective year astedpby the German Stability Council. For a deiimitof

all variables, see data appendix. Data sources:aRd#s®ata and Service Centre (RDSC) of the Deutsche
BundesbankSecurities Holdings Statisti@dMonthly Balance Sheet Statisti€34:2005 — Q2:2014, own
calculations,2,024 banks (unbalanced), and 16 issuer statexludie the 25th and 75th percentile of
variables for the outcome equation in order todredssess the magnitude of the estimated coeffician
the outcome equation.

Selection .

. Outcome equation
equation
1,031,203 89,171

Mean | Stdv Mead Stdvl p25| p75

Panel A: Dependent variables

Holding bonds issued by stgtédummy) 0.09 0.28
Volume held of bonds issued by stati) 1597 1.74 1473 16.99
Volume held of bonds issued by stateuro bn) 0.05 0.22 0.00 0.02

Panel B: State-specific variables

State bonds outstanding 13.81 16.35 27.14 22946 34.75
State debt (thd euro PC) 8.61 743 945 9.66 6.08 00 9.
Stability Council 0.41 0.49 0.55 0.50

Breaches of stability criteria 0.68 1.86 065 151

Home 0.06 0.24 0.12 0.33

Panel C: Bank-specific variables

Balance sheet total (In) 13.18 159 14.62 2.04 13.2%5.52
Capitalization (%) 6.37 5.78 513 2.62 4.07 5.92
Deposit ratio (%) 26.53 1294 23.64 15.12.50 34.60
Commitment ratio (%) 5.21 3.62 564 405 3.12 6.99
NPL (4th quartile) 0.25 043 021 0.41
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Table 2.6: Differences between home and out-of-seabanks

This Table shows regression results for estimattigdeterminants of banks’ investments in statedbon
using a Heckman model. The log of bank i's soverd&ignd holdings of state j is the dependent vegiabl
the outcome equation. An indicator equal to onenwbigserving that bank i holds bonds of state hés t
dependent variable in the selection equation. Alicator that is equal to one from the introductidrihe
Stability Council onwards is included (stand-alomel @nteracted with home indicator) but not reparted
The variable “breaches of stability criteria” catsl the number of stability criteria (0-8) that tats
breaches in the respective year as reported byGrenan Stability Council. For a definition of all
variables, see data appendix. Fixed effects aleded as specified in the lower part of the Tablee
inverse Mills ratio (IMR) is obtained from the exs&re margin and corrects for self-selection. Data
sources: Research Data and Service Centre (RDSC) dbehtsche BundesbanKecurities Holdings
Statisticsand Monthly Balance Sheet Statistid@4:2005 — Q2:2014, own calculations. Marginaket§
for the extensive margin are reported in Column*4,. * and * indicate significance at the 1%, 5%adn
10% level. Robust standard errors are shown in tack

@ @ ©) (4)

Extensive
margin
Intensive Extensive Intensive (Marginal
margin margin margin Effects)
Home 0.317** 0.323*** 0.485*** 0.025***
(0.025) (0.010) (0.029) (0.001)
State bonds outstanding 0.032*** 0.022***
(0.001) (0.000)
Breaches of stability criteria -0.008*** -0.015***
(0.003) (0.001)
Home * Breaches of stability criteria 0.152%** 031 0.155%** 0.002**
(0.016) (0.008) (0.019) (0.001)
Balance sheet total (In) 1.022%** 0.322*** 1.195%* 0.027***
(0.017) (0.001) (0.021) (0.000)
Capitalization (%) -0.033*** -0.025%** -0.049%** -0002***
(0.002) (0.001) (0.003) (0.000)
Deposit ratio (%) 0.007*** 0.007*** 0.010** 0.001*
(0.001) (0.000) (0.001) (0.000)
Commitment ratio (%) -0.037*** -0.007*** -0.040%*** 0.001**
(0.001) (0.001) (0.001) (0.000)
NPL (4th quartile) -0.116*** -0.049*** -0.140%*** -0004***
(0.010) (0.005) (0.011) (0.000)
Constant -1.724%x* -6.276*** -4.844*x*
(0.392) (0.025) (0.458)
Observations 89,171 1,031,203 89,171 1,031,203
FE No No Issuer-Time Issuer, Time
Inverse Mills ratio (IMR) 1.379 1.994
Standard deviation of IMR 0.0698 0.0810
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Table 2.8: Differences between state-owned and otheanks

This Table shows regression results for estimativegy determinants of banks’ investments in statedbamsing a
Heckman model and distinguishing between state-dvamel other banks. The log of bank i's sovereigndbiooldings
of state j is the dependent variable in the outcemqeation. An indicator equal to one when obsertiirag bank i holds
bonds of state j is the dependent variable in éhecton equation. The variable “breaches of stglititeria” captures
the number of stability criteria (0-8) that a sthteaches in the respective year as reported b%#iman Stability
Council. For a definition of all variables, see dappendix. Fixed effects and bank control variablesincluded as
specified in the lower part of the Table. The imeeMills ratio (IMR) is obtained from the extensim@rgin and
corrects for self-selection. Data sources: ReseBwaia and Service Centre (RDSC) of the Deutsche Bundksba
Securities Holdings Statisti@ndMonthly Balance Sheet Statistic34:2005 — Q2:2014, own calculations. ***, **
and * indicate significance at the 1%, 5% and 16%&l. Robust standard errors are shown in brackets.

) (2 3) 4) (5)
Baseline Split by Stability Council assessment
Extensive
margin
Intensive Extensive Intensive Extensive (Marginal
margin margin margin margin Effects)
Home 0.452**  0.296***  0.444**  (0.295*** 0.024***
(0.029) (0.010) (0.029) (0.010) (0.001)
State-owned bank -0.269*** 0.074** -0.378**  0.072*** 0.006***
(0.031) (0.016) (0.041) (0.021) (0.002)
Home * State-owned bank 0.886***  0.386***  (0.852*** (0.455*** 0.037**
(0.095) (0.060) (0.120) (0.073) (0.006)
Home * Breaches of stability criteria 0.092*** -0.004 -0.000
(0.021) (0.010) (0.001)
State-owned * Breaches of stability criteria 0.047** 0.013 0.001
(0.017) (0.009) (0.001)
Home * State-owned * Breaches of stability
criteria 0.135**  0.115%** 0.009***
(0.053) (0.030) (0.002)
Constant -4.983**  -6.189*** -4.699** -§.191***

(0.464)  (0.030)  (0.457)  (0.030)

Observations 89,171 1,031,203 89,171 1,031,203 11203

Bank control variables Y Y Y Y Y
Issuer- Issuer, Issuer- Issuer,

FE Time Time Time Time Issuer, Time

Inverse Mills ratio (IMR) 2.002 1.950

Standard deviation of IMR 0.0821 0.0808
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Table 2.9: Alternative empirical approaches

This Table shows regression results for estimatiegdeterminants of banks’ investments in statelbaalative to
outstanding state bonds using fractional data respoodels and fixed effects regressions. The ptiopomf state
bond holdings relative to the outstanding statedBofis the dependent variable in Columns 1 andd2nauitiplied
by 100% in Columns 3. The variable “breaches ofiktaleriteria” captures the number of stabilityiteria (0-8)
that a state breaches in the respective year astedpby the German Stability Council. For a deimitof all
variables, see data appendix. Fixed effects, uyidgrinteraction effects and bank control variatdes included as
specified in the lower part of the Table. Datarses: Research Data and Service Centre (RDSC) of thisdhe
Bundesbank,Securities Holdings Statisticand Monthly Balance Sheet StatisticQ4:2005 — Q2:2014, own
calculations. *** ** gnd * indicate significancat the 1%, 5% and 10% level. Standard errors eledtat the
issuer-time level are shown in brackets.

1) ) ©)

Fractional logit Fractional logit OLS regression

Proportion
including zeros

Proportion
including zeros

Proportion (in %)
including zeros

Home 0.299*** 0.509***
(0.082) (0.088)
Home * State-owned bank 0.744%** 0.661***
(0.116) (0.121)
Home * Breaches of stability criteria 0.010 0.003 0QB***
(0.049) (0.042) (0.001)
State-owned * Breaches of stability criteria 0.081** 0.087*** 0.046***
(0.013) (0.014) (0.013)
Home * State-owned * Breaches of stability criteria 0.120* 0.109*** 0.285***
(0.049) (0.042) (0.029)
Constant -21.496*** -21.721%*
(0.144) (0.163)
Observations 1,029,507 1,029,507 1,036,067
Bank control variables Y Y Y
Issuer-Time;
Bank-Time;
FE No Issuer, Time Bank-Issuer
Interactions effects Y Y Y
R-squared 0.366
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Table 2.10: Intensity of government control on sta-owned banks

This Table shows regression results for estimatiegmpact of state control on banks’ state borldihgs using
a Heckman model. The log of bank i's sovereign blooldings of state j is the dependent variabld@dutcome
equation. An indicator equal to one when obsertivag bank i holds bonds of state | is the dependariable in
the selection equation. For the sake of brevityly dhe results from the intensive margin are repdrtThe
variable “breaches of stability criteria” captutee number of stability criteria (0-8) that a stateaches in the
respective year as reported by the German Stakibityncil. For a definition of all variables, seealappendix.
Fixed effects and bank control variables are inetlds specified in the lower part of the Table. ifiverse Mills
ratio (IMR) is obtained from the extensive margird aorrects for self-selection. Only state-ownedkisaare
included in columns 1 to 3; column 4 additionallycludes 39 large banks for which supervisory board
information was collected for the years 2013 anti42@ata sources: Research Data and Service CRIeQ)
of the Deutsche Bundesbarn®ecurities Holdings Statisticand Monthly Balance Sheet Statistic®4:2005 —
Q2:2014, own calculations, except for Column 4 whicvers Q1:2013 to Q2: 2014. *** ** gnd * indieat
significance at the 1%, 5% and 10% level. Robustddrd errors are shown in brackets.

1) ) @) (4)

Intensity of ~ Supervisory

Multiple state

Baseline state board
owners ownership membership
Intensive Intensive Intensive Intensive
margin margin margin margin
Home 1.157** 1.776** 0.625%** 0.653***
(0.085) (0.120) (0.125) (0.187)
Owned by several states 1.073**
(0.075)
Home * Owned by several states -1.026***
(0.159)
Intensity of state ownership -0.246***
(0.093)
Home * Intensity of state ownership 0.959%**
(0.190)
State politicians in supervisory board (%) -2.010%**
(0.338)
Home * State politicians in supervisory board
(%) 2.690***
(0.584)
Constant -1.857 -2.858** 0.912 12.752%**
(1.345) (1.258) (1.214) (1.012)
Observations 3,965 3,965 3,965 1,561
Bank control variables Y Y Y Y
FE Issuer-Time  Issuer-Time  Issuer-Time Issuer-Time
Inverse Mills ratio (IMR) 0.984 1.500 0.668 1.522
Standard deviation of IMR 0.139 0.133 0.128 0.269

108



Chapter 2: Moral suasion in regional governmenthmarkets

Table 2.11: Robustness tests using different mea®s for the states’ fiscal
situation

This Table shows robustness results from a Heckmadel using different measures for the fiscal situaof
states. The log of bank i's sovereign bond holdioigstate j is the dependent variable in the outcequation. An
indicator equal to one when observing that banéld$ bonds of state j is the dependent variabkhénselection
equation. For the sake of brevity, only the resfriten the intensive margin are reported. Columnsdivé the
results for the structural net lending / borrowittte credit funding ratio, the interest expenséatoincome ratio
and the outstanding state debt respectively aalfi@riables on the issuing state. Data for thesebles are taken
from the publications of the Stability Council ariii$ are available for 2010Q4 - 2014Q2 only. Colunusés
outstanding state debt as provided by statistiffades and is thus available for the entire sammdeiod. The
variable “breaches of stability criteria” captutbe number of stability criteria (0-8) that a sthreaches in the
respective year as reported by the German Stakiliyncil. For a definition of all variables, seealappendix.
Issuer-time fixed effects, bank control variablesl all necessary two-way interaction effects auihed. The
inverse Mills ratio (IMR) is obtained from the extive margin and corrects for self-selection. Daiarses:
Research Data and Service Centre (RDSC) of the DeuBaotdesbankSecurities Holdings StatistieemdMonthly
Balance Sheet StatistjcQ4:2005 — Q2:2014, own calculations, in Columris dad the period from Q4:2010 to
Q2:2014 in Columns B-due to data availability. *** ** and * indicateignificance at the 1%, 5% and 10% le\
Robust standard errors are shown in brackets.

(1) (2 3) (4) (5)
Interest . .
Credit expense Outstanding Outstanding

Structural net state debt state debt

Fiscal variables lending/borrowing fund_mg totax (thd eur (thd eur
ratio income PC) PC)
ratio
Intensive Intensive Intensive  Intensive
Intensive margin  margin margin margin margin
Home 0.612*%** 0.611** 0.410***  (0.364*** 0.361%**
(0.042) (0.037) (0.064) (0.029) (0.031)
Home * State-owned bank 0.630%** 0.575%** 0.153 0B** 0.797***
(0.146) (0.148) (0.291) (0.127) (0.147)
Home * Fiscal variable -0.001*** -0.040***  0.003 0.011%*= 0.009***
(0.000) (0.005) (0.006) (0.003) (0.003)
State-owned bank * Fiscal variable 0.000*** 0.022** 0.025***  0.027*** 0.026***
(0.000) (0.006) (0.008) (0.003) (0.003)
Home * State-owned bank * Fiscal
variable 0.003*** 0.133** 0.101***  0.023** 0.006
(0.000) (0.018) (0.024) (0.0112) (0.012)
Home * Breaches of stability criteria 0.081***
(0.021)
Home * State-owned * Breaches of 0.121*
stability criteria (0.053)
Constant -3.177%* -3.113%* -2,954**  -3.889**  -4,020%**
(0.496) (0.493) (0.492) (0.435) (0.443)
Observations 48,803 48,803 48,803 89,171 89,171
Bank control variables Y Y Y Y Y
Interaction effects Y Y Y Y Y
Issuer- Issuer-
FE Issuer-Time Time Time Issuer-Time Issuer-Time
Inverse Mills ratio (IMR) 1.627 1.613 1.585 1.803 87
Standard deviation of IMR 0.0899 0.0893 0.0890 D07 0.0784
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Table 2.12: Robustness tests

This Table shows robustness results for estimatiegdeterminants of banks’ investments in statedbausing a
Heckman model. The log of bank i's bond holdingstatte j is the dependent variable in the outcoguaiion. An
indicator equal to one when observing that bankld$ bonds of state j is the dependent variabldhénselection
equation. For the sake of brevity, only the resintisn the outcome equation are reported. The viEridireaches of
stability criteria” captures the number of staliliriteria (0-8) that a state breaches in the respeyear as reported
by the German Stability Council. For a definition af variables, see data appendix. Fixed effecaskhbcontrol
variables and all necessary interaction effectsirariided as specified in the lower part of the [€affhe inverse
Mills ratio (IMR) is obtained from the extensive rgar and corrects for self-selection. Data sourBesearch Data
and Service Centre (RDSC) of the Deutsche Bundesis®durities Holdings Statisti@ndMonthly Balance Sheet
Statistics Q4:2005 — Q2:2014, own calculations, exceptfio€olumn 3 where it covers Q1:2010 to Q2:2014. ***,
** and * indicate significance at the 1%, 5% and/dGevel. Standard errors are clustered at the fiark level in
Column 1 and at the bank-issuer level in Column Bgusi bootstrap technique. In Column 3 robust stahdeors
are shown in brackets.

(1) ) 3) @) (5)
Std
Std errors  errors Since _ _
clustered clustered o Excluding Only city
at bank- at bank- itablht_y city states states
time level issuer ouncil
level
Intensive Intensive Intensive Intensive Intensive
margin  margin  margin margin margin
Home 0.437%*  0.274*** 0.404*** 0.480%** 0.121
(0.026) (0.088) (0.030) (0.031) (0.141)
Home * State-owned bank 0.833**  0.762  0.808*** B** 0.371
(0.120) (0.545) (0.119) (0.146) (0.256)
Home * Breaches of stability criteria 0.092*** 0.2 0.073*** 0.012 -0.133**
(0.019) (0.060) (0.019) (0.026) (0.061)
Home * State-owned * Breaches of stability
criteria 0.140***  0.024  0.156*** 0.137* 0.281***
(0.041) (0.1712) (0.044) (0.072) (0.091)
Constant -4.617** -1.615 -2.587** -5055%* 3.761%**
(0.587) (1.255) (0.487) (0.519) (2.157)
Observations 89,171 89,171 48,803 83,456 5,715
Bank control variables Y Y Y Y Y
Interaction effects Y Y Y Y Y
Issuer- Issuer-
FE Time No Time Issuer-Time  Issuer-Time
Inverse Mills ratio (IMR) 1.932 1.341 1.532 2.088 9@
Standard deviation of IMR 0.0804 0.0693 0.0882 0809 0.210
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Table 2.13: Testing the risk-shifting hypothesis

This Table shows regression results from a Heckmadel for testing whether banks’ investments inestonds
can be explained by the risk shifting hypothesise Tog of bank i's sovereign bond holdings of state the
dependent variable in the outcome equation. Fosdlke of brevity, only the results from the outcaegeation are
reported. The inverse Mills ratio (IMR) is obtainédm the extensive margin and corrects for seléc@bn.

Column 1 and 2 analyse the impact of banks' capéd and Column 3 and 4 the impact of a banks' non

performing loans ratio on its state bond holdingsisions. The variable “breaches of stability ciiecaptures the
number of stability criteria (0-8) that a statedmiges in the respective year as reported by then@eStability
Council. For a definition of all variables, see dapgendix. Issuer-time fixed effects, bank contaniables and all
necessary two-way interaction effects are inclufata sources: Research Data and Service Centre (REFSI®)
Deutsche BundesbanBecurities Holdings Statistiand Monthly Balance Sheet Statistig34:2005 — Q2:2014,
own calculations. *** ** and * indicate significare at the 1%, 5% and 10% level. Robust standardsearme

shown in brackets.

1) (2 ®3) 4)
Capitalization NPL Ratio
Intensive Intensive Intensive Intensive
margin margin margin margin
Home 0.428*** 0.394*** 0.5471%** 0.457***
(0.046) (0.045) (0.025) (0.031)
Home * Capitalization (%) 0.005 0.003
(0.005) (0.007)
Capitalization (%) * Breaches of stability 0.015%++
criteria )
(0.001)
Home * Capitalization (%) * Breaches of -0.005
stability criteria (0.010)
* *kk
Home * Breaches of stability criteria 0.104 0.087
(0.058) (0.024)
Home * State-owned * Breaches of 0.159*** 0.136***
stability criteria (0.053) (0.053)
Home * NPL (%) -0.052 -0.080*
(0.034) (0.047)
ili itar 0.032***
NPL (%) * Breaches of stability criteria
(0.008)
Home * NPL (%) * Breaches of stability 0.008
criteria (0.041)
Constant -4.400*** -4.874*** -4,832%** -4.493%*
(0.451) (0.460) (0.456) (0.451)
Observations 89,171 89,171 89,171 89,171
Bank control variables Y Y Y Y
Interaction effects Y Y Y Y
FE Issuer-Time Issuer-Time Issuer-Time Issuer-Time
Inverse Mills ratio (IMR) 1.889 1.997 1.996 1.916
Standard deviation of IMR 0.0797 0.0815 0.0809 0.0800
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Table 2.14: Testing for alternative explanations

This Table shows regression results for testingradttive hypotheses on banks’ investments in si@tels using a
Heckman model. The log of bate sovereign bond holdings of stgtés the dependent variable in the outcome
equation. An indicator equal to one when obsertivad banki holds bonds of stafeis the dependent variable in
the selection equation. For the sake of brevityy ¢ime results from the outcome equation are regbrColumn 1
tests whether banks' capitalization (i.e. equitgrawnweighted assets) affects the holdings of stateed banks.
Column 2 tests the hypothesis that banks hold haate bonds to store liquidity for future lendingpoptunities.
The loan ratio is defuned as claims on banks amdbamks relative to total assets. Column 3 testinformation
asymmetries where Stability Council is an indicaqual to one from 2010 onwards. The variable “Hreacof
stability criteria” captures the number of stalilitriteria (0-8) that a state breaches in the retbpe year as
reported by the German Stability Council. For ami#géin of all variables, see data appendix. Fixédots, bank
control variables and underlying interaction effeate included as specified in the lower part ef Tlable. The
inverse Mills ratio (IMR) is obtained from the exsi&ve margin and corrects for self-selection. Datarees:
Research Data and Service Centre (RDSC) of the DeuBaatdesbankSecurities Holdings StatistiemdMonthly
Balance Sheet Statistjc®4:2005 — Q2:2014, own calculations. ***, ** afidndicate significance at the 1%, 5%
and 10% level. Robust standard errors are shoWwrsitkets.

(1) (2) (3)

Capitalization of Other lending Information
state-owned banks opportunities asymmetries
Intensive margin Intensive margin  Intensive margin
Home 0.436*** 0.157** 0.317***
(0.036) (0.062) (0.025)
Home * State-owned 1.150%**
(0.170)
State-owned * Capitalization (%) 0.151%**
(0.010)
Home * State-owned * Capitalization (%) -0.000
(0.030)
Loan ratio -0.033***
(0.001)
Home * Loan ratio 0.003***
(0.001)
Home * Breaches of stability criteria 0.165*** 0.152***
(0.015) (0.016)
Breaches of stability criteria -0.008***
(0.003)
Home * Stability Council -0.061**
(0.028)
Stability Council 0.213***
(0.016)
Constant -4.900*** 1.534%* -1.724%*
(0.458) (0.269) (0.392)
Observations 89,171 89,171 89,171
Bank control variables Y Y Y
Interaction effects Y Y Y
FE Issuer-Time Issuer-Time No
Inverse Mills ratio (IMR) 2.012 1.230 1.379
Standard deviation of IMR 0.0815 0.0558 0.0698
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Chapter 3: The transmission of sovereign risk to
insurance companies

3.1 Introduction

Since the onset of the European sovereign debs,casvereign risk has been one of the
main threats to financial stability. Many recensegarch papers investigate the link between
sovereign risk and the banking system. By contriastyever, research on the effects of
sovereign risk on insurance companies is very s, is surprising, given the importance of
insurance companies as large institutional investoisovereign bond markets. Insurers hold
roughly 12% of all global financial assets (IAIS)12) and they invest about 20% of those
assets in sovereign bonds (J.P. Morgan Cazeno\d,).200 the best of our knowledge, our
study is the first to analyse empirically the chalsrof risk transmission from sovereigns to

insurers.

In our empirical methodology, we control for rewersausality using an Instrumental
Variable approach, identify a portfolio channel amdransmission channel to systemically
important insurers, and test for differences sageresk transmission to insurers, banks and

non-financial firms.

Our analysis is based on a novel panel datasettvats sovereigns, insurance companies,
banks and non-financial firms from nine countriBglgium, France, Germany, Italy, Japan,
the Netherlands, Switzerland, the United Kingdomd @éhe United States) over the time
period from 1 January 2008 to 1 May 2013. We amati® market's expectations of default
risk by using CDS spreads as our baseline risk umea®/e control for risk transmission from

the domestic banking sector and for the macroecanenvironment.

We find that there is a strong and robust trangomsef default risk from sovereigns to
insurers. This risk spillover is not significantijfferent from the spillover of sovereign risk
onto banks but it is stronger than for non-finahdians. We take a closer look at the

channels of risk transmission and find that insukenich later have been classified as global

! Chapter 3 is based on the published article Dill,Koenig, F., and Ohls J. (2017) On the exposire
insurance companies to sovereign risk - Portfalieestments and market forces. Journal of Finaigtability,
31, pp. 93-106. The copyright of the original detic with Journal of Financial Stability, ElsevigrV.
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systemically important insurer (G-Sll) by the Fineh Stability Board (FSB) were more
susceptible to domestic sovereign risk during @mge period.

We also test for the impact of insurers’ soverdigmd holdings on insurer default risk
using portfolio data for 16 large European insur@ssprovided by J.P. Morgan Cazenove
(2014). These data are based on the financial tepaoblished by insurance companies and
are available quarterly from Q4 2009 through to2Q13 (see Appendix for a list of insurers).
We show that sovereign risk spills across bordarsugh insurers’ holdings of foreign
sovereign bonds. Domestic sovereign bond holdimgsnat a significant driver of insurer
default risk in our sample, probably because dataaaailable predominantly for insurers
from relatively safe countries. These insurersafected by their exposure to foreign, risky
sovereigns. We document that diversification ineseign bond portfolios is low and has been

declining in recent years.

Furthermore, we find that sovereign risk transnoisgio domestic insurers increases with
the level of sovereign risk and has been strongéne euro area than elsewhere. Over time,
however, the transmission of sovereign risk to dstrensurers is rather stable. Finally, risk

in the domestic banking sector also significandliges insurance companies’ default risk.

Our findings are important for policymakers, regota and the industry alike. The
portfolio channel identified has important implicats for supervisory monitoring and
designing regulation. At present, domestic soverdignd investments are generally exempt
from capital charges under insurance regulationdddnthe new European insurance
regulation, Solvency Il, which came into effectta beginning of 2016, EU sovereign bonds
are exempt from the credit and concentration riskluhes when calculating solvency capital
requirements under Pillar 1. The regulation thusnae domestic and EU sovereign bonds to
be risk free for European insurance companies. Nd&/showever, that markets take risks in

sovereign bond portfolios into account when asegssisurer default risk.

Insurer stability is of interest from a macropruti@nperspective as insurance companies
pool and allocate risks in the economy, therebytrdmuting to financial stability. Moreover,
distress in the insurance sector can destabilieditfancial system (International Monetary

Fund, 2016) given its importance as a large insibal investor.

Taking into account these issues, it is surprisied research on insurers’ vulnerability to
sovereign risk is so rare. The only paper knowmddhat includes insurance companies as
part of the nexus between sovereigns and the fiabsystem is Billio, Getmansky, Gray, Lo,

Merton, and Pelizzon (2013). Based on Granger @iusad network analysis, this chapter
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finds that the system of banks, insurance compaaied sovereigns is highly dynamically
connected. It does not, however, discuss the chaoheisk transmission, which is what we

do in this chapter.

The literature on risk spillovers between sovergignd the private sector focuses almost
exclusively on (i) banks (see, for example, Achafyeechsler, and Schnabl, 2014; Altera and
Schiiler, 2012; Battistini, Pagano, and Simonelil4¥ or (ii) (non-financial) firms (see, for
example, Ciocchini, 2002; Durbin and Ng, 2005). ¥gatribute to this strand of the literature

by providing insights into the effects of sovererggk on a third important sector: insurance.

Before turning to the empirical approach, we fiogtk at the mere correlation of sovereign
risk and insurer risk. While both sectors tend twventogether, the extent of the comovement
varies between countries (see Figure 3.1). The (kd) line reports the average 5-year CDS
spread of the insurance sector (the sovereign)uatisped by the data provider, Markit.
While Figure 3.1 gives a first hint at a relatiomsbhetween sovereign and insurer risk, this
finding might be driven by different factors thaffegt both sovereign and insurer risk
simultaneously. We will address these concerngirempirical strategy.

First, we estimate a reduced form equation of mrstsk on sovereign risk, controlling for
a number of confounding factors (following the noetblogy in Acharya et al., 2014, for an
application to the banking sector). We perform #addal checks to address whether
sovereign risk transmission has a causal and inspexific effect. We compare the
magnitude of transmission across sectors (as iteBand Prokopczuk, 2010) and control for
reverse causality through instrumental variable) ({¥gressions (as in Bedendo and Colla,
2013).

The chapter is structured as follows. In Sectioh Be discuss our hypotheses of the
transmission channels through which sovereign sgEks over onto insurer risk. Section 3.3
presents the dataset and our empirical strateg$ettion 3.4 we present the results. Section

3.5 concludes and offers insights into policy iroations.

2For the sake of completeness, it should be mertitiat several studies analyse contagion from benkise
sovereign, e.g. through bank bail-outs (Alter urey&, 2014; Gerlach, Schulz and Wolff, 2010; In&ional
Monetary Fund, 2012).
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3.2 Hypotheses of risk transmission channels

To the best of our knowledge, there is no theasktimodel to guide our hypotheses of the
relationship between sovereigns and insurance coiega\We, therefore, build on the
findings of the related literature on banks and-fioancial firms mentioned above and adapt
them to suit the insurance-specific case. In oumpieoal setup, we consider several

transmission channels through which sovereignaaskspill over onto insurer risk.

1. Various studies have shown that banks are vulnera@bkovereign risk due to their
sovereign bond portfolios (see, for example, Bu€itter and Ohls, 2016; De Bruyckere,
Gerhardt, Schepens and Vander Vennet, 2013). Thi stem from the risk of incurring
direct losses on bond holdings as well as fromrtigortance of sovereign bonds as collateral
to obtain funding (CGFS, 2011). Similarly, sovereigsk may affect insurers through a
portfolio channel. We will study this channel by including companydg information on

insurers’ sovereign bond holdings.

Insurers are highly exposed to sovereigns throhgir bond holdings. Our data suggest
that insurers hold a larger share of their assetovereign bonds than banks do (in Europe,
the portions are roughly 20% and 11%, respectiv@lyjfe insurance companies, in
particular, often have long-term nominal liabilgidn respect of duration matching, these are
best matched with long-term low-risk bonds withx@d nominal return. This together with
preferential regulatory treatmenthas led many insurance companies to invest heavily
government bonds (Wilson, 2013). Moreover, aneddet@dence suggests that insurers’
domestic sovereign bond investments are partiguléatge and growing in countries
experiencing sovereign stress. Italian insurensingtance, increased their exposure to Italian
public debt from 33% of their total asset portfaha2008 to 50% of their portfolio by the end
of 20127

Credit risk from sovereign bond holdings may impasurer default risks in several ways.
Direct losses in the market value of their soverggrtfolio are likely to pose the greatest
risk (see also Bank of England, 2014; Ellul, Jattk&a, Lundblad and Wang, 2014).
According to Ernst & Young, the majority of insusersovereign bonds (over 60%) are
classified as “available for sale” (Ernst & Your)11)® This is because they are held as a

liquidity buffer with the option of selling them fage maturity. Given current accounting

3 For insurers, see J.P. Morgan Cazenove (2014Edospean banks, see EBA (2011).
*See speech by Aldo Minucci, the Head of Italy'siiasce association, ANIA (Bloomberg news, 2.7.2013)
®This view is supported by Impavido and Tower (20p4)18.
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rules (i.e. IAS 39 - Financial Instruments), thmapiies that movements in the price of

sovereign bonds will affect the insurers’ capitaspion directly.

Also, insurance companies may need collateral éolghng operations such as interest rate
swaps. In contrast to banks, though, insurers lexdg on sovereign bonds as collateral for
funding. They are prefunded as they receive regpdgyments from insurance customers.
Insurers typically impose costs on their custonferslapsing an insurance policy and are
hence less prone to liquidity runs than banks. éa&cple policy lapses cannot be ruled out
completely, however (Feodoria and Forstemann, 2Bakey-Fisher, Narajabad, and Verani,
2015).

Finally, there is a trade-off between the risks #ma@returns connected with the purchases
of new sovereign bonds. If higher returns are camaton for higher risks, then the impact
of new sovereign bond purchases on insurer defisilis ambivalent. Life insurers have, in
some jurisdictions, issued fixed nominal interegé rguarantees which they are struggling to
fulfil in the current low interest rate environmdfiablau and Weiss, 2014). As we base our
analysis on the market's expectations of insuréauderisk, the trade-off between risks and
returns should already be priced in, meaning thatestimated coefficients should give the

net effect of the risk and return effects.

Insurance regulation treats sovereign bond holdiagsrisk free. The Solvency |
framework, which applied in Europe during our saenpkriod, does not involve capital
requirements for holding financial assets, inclgdigovernment bond®.Some countries
within our sample have introduced additional reguients, thus augmenting the Solvency |
rules (the Netherlands and the United Kingdom),levbther countries have introduced risk-
based capital requirements (Switzerland, JapantfantUnited States). However, even in the
latter countries, sovereign bonds are generally elcluded from both capital requirements

and diversification requirements.

A new regulatory framework, Solvency Il, was intneed in Europe in 2016. Under
Solvency I, all assets held by insurance companreduding any holdings of sovereign
bonds, have to be marked to market. Thus, a SojvBrizalance sheet reflects the expected

value of an insurer’'s assets and liabilities. Idifidn, insurers have to hold capital to cover

® Capital requirements were generally based onoheme of premiums, technical provisions or claimsuirred.
" At least those issued by OECD countries and espethiase issued by the domestic sovereign. In Sawiand,
claims against AAA-rated sovereigns are exempt fdiversification requirements.
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unexpected losses under different risk categoréeg. (spread and concentration risks).

However, sovereign bonds issued by an EU membir ata exempt from the pillar 1 capital

requirements for spread and concentration fisKsibeault and Wambeke (2014) show that
an investment in long-term EU sovereign bonds cawien result in a marginal decrease in
capital requirements if this investment reducesaberall interest rate risk from a duration
mismatch between assets and liabilities. As a t@sslurers’ incentives to invest in sovereign
bonds could even be higher under Solvency Il thamngd our sample period and therefore

increase insurers’ exposure to sovereign risk.

2. Risk transmissionfrom the banking systemto insurance companies may also play a
role. Our portfolio data from J.P. Morgan Cazen(®@l4) suggests that insurers’ exposure to
bank debt is of a similar size to their exposuresawereigns. A number of earlier studies
document that insurers are affected by bank rigkr{Bth and Pick, 2011; Chen, Cummins,
Viswanathan and Weiss, 2014; Hammoudeh, Nandhayaad, 2013). We control for the
banking channel by including a measure of domdsaticking system risk. There is some
indication that risk spillovers can also occur framsurers to banks (Podlich and Wedow,
2013). We take this potential endogeneity into aotoby using instrumental variables
regression as a robustness check (see SectionTB&anking channel may capture part of
the (indirect) transmission of sovereign risk teurers, as banks are also highly exposed to
the sovereigns themselves.

3. A large number of studies have found that élpectation of government bail-outs
creates a robust link between the credit risk of #eancial institutions and the domestic
sovereign (e.g. Acharya et al., 2014; Correa, L®a&priza, and Suarez, 2014; Noss and
Sowerbutts, 2012). While these studies focus orkdjagovernment guarantefs insurance
companies or insurance guarantee fdhdsy also lead to sovereign risk spillovers onto
insurers. If a government guarantees that it vwesicue an insurance company (or is expected
to do so), then the perceived risk for insurersngrd the risk of sovereign default increases,
i.e. if bail-out capacity decreases. We will testether insurers which the FSB has classified
as G-SlIs in June 2013 are more closely conneatethe default risk of the domestic

sovereign. We are unable, though, to provide actltest for government guarantees. Such a

8The solvency capital requirement is calibrateduichsa way that it reflects the value-at-risk at38e5%
guantile.

®Under Pillar 2 of Solvency II, however, insurancenpanies still have to assess their overall solyeeeds in
relation to their specific risk profile (Own Risk@ Solvency Assessment (ORSA)).

1% |nsurance guarantee funds step in to honour thered claims of an insolvent insurer’s policyhokjesimilar
to a deposit insurance system.
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test would require data on the market's expectatioegarding bail-outs- which are
unavailable to us and is therefore left to future research.

4. Insurer risk and sovereign risk are also linkedotlgh the macroeconomic
environment. Heightened sovereign risk often goes hand in étidan economic downturn
and reduced domestic demand which, in turn, imgaix&te firms’ earning opportunities and
increases their probability of default (see, foample, Ciocchini, 2002; Durbin and Ng,
2005). Moreover, Acharya et al. (2014) argue thateseign default risk increases the
expected tax burden, consequently reducing firmmsfigability and investment. Based on
these findings, our analysis includes the natiogeick index as a proxy for the
macroeconomic environment. Also, by explicitly caripg the vulnerability of insurance
companies with that of other private sector firms& control for the transmission effect

common to all firms.

3.3 Dataset and empirical strategy

We construct a panel dataset with information oe thedit default risk of firms in
different industries around the world. It coversurance companies, banks, and non-financial
firms from nine countries (Belgium, France, Germairtaly, Japan, the Netherlands,
Switzerland, the United Kingdom, and the Unitedt&tp over the time period from 1
January 2008 to 1 May 2013. The countries werectaleon the basis of data availability on

CDS spreads of insurance companies from these roesint

Our dataset includes all types of insurers (lilnsurance, health, property, etc.) except
insurers that provide financial guarantees (e.@ At MBIA). The latter have a very special
business model which focuses on so-called “nontiosl insurance activities”, such as
bond insurance. Sovereign risk is, therefore, yikelbe transmitted differently in the case of
these firms which is not covered by our analysisir @xclusion of financial guarantee
insurers reduces the sample size from 46,712 t6739,Also, we exclude three financial
conglomerates whose business includes not onlyanse but also banking activities to a
non-negligible extent (above 10% of their groupabak sheet): This reduces our sample to
35,090 observations. To make sure that only guoteisequently traded CDS are used in the

analysis, we exclude any company reporting CDSegbor less than three years over our

M Furthermore, we exclude the initial observationsaaf companies that conducted banking activitieeesing
10% of their group balance sheet total until timaicial crisis (Allianz until selling Dresdner Batik
Commerzbank on 12 January 2009 and Ageas bein@parfinancial conglomerate (Fortis group) untdtGber
2008).
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sample period (750 trading day$)This reduces our sample further to 32,592 obsienst
Owing to missing control variables, our final sammglomprises 30,555 observations. The
resulting sample covers 26 insurance companied &Y9 trading days (unbalanced sample).
We also collect CDS data for banks and non-findnfitrms from the aforementioned
countries. We include all firms with non-missing ERricing data for 750 trading days. This
extended sample has 461,138 observations and c@8@&rivate sector firms from ten
industry sectors over 1,379 trading days (unbakhrszenple)* The sample is composed of

7% insurance companies, 20% banks and 73% nonefadgirms.

Table 3.1 contains summary statistics of the véggin the different estimation samples.

All'in all, our estimation sample is rather simitarthe overall sample.

Empirical approach

As a baseline, we regress insurer risk on homersmyrerisk. This yields Equation (I)
Aln(risk;e) = Bo + B1AIn(risk[?™e) + BAlnX + & (1)

whererisk;, is a measure of insurer performance at timeistk}f{’me is domestic

sovereign risk, and;; is a matrix of country-specific control variabl&ge control for growth
(expectations), risk aversion in financial marketsunterparty risk in the CDS market and
risks in the national banking system. All variabéee measured daily and in changes of their
logsAlIn(.). A similar approach has been used by Acharya .ef2@l14) for studying the
effects of sovereign risk on banks. The log tramsfdgion allows us to interpret the
coefficients as elasticity, a measure of sensytithiat is independent of the scale of our risk
measure. That is to say, the coefficient captunespercentage increase in insurer risk for a

1% increase in the independent variable.

The current low interest rate environment posesalenge for (life) insurer solvency,
especially if the insurer has promised fixed norimderest rates to its policyholders
(International Monetary Fund, 2015; Kablau and Wei2014). Typically, insurance
companies’ vulnerability depends on the level dtiest rates as well as on the business
model. Therefore, we control for any structuralfeténces between insurers in e.g. asset

liability management, by estimating all of the gfieations in log changes. Also, we include

12\We also collect data on the trading volume of éasbrer CDS used. This confirms that our risk meassi
based on a highly liquid market.

3Wwe distinguish between the following sectors assified by the data provider, Markit: insurancenksa
basic materials, consumer goods, consumer sendoesgy (including oil and gas), healthcare, indaist,
technology and telecommunications.
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time fixed effects that capture the common decreasénterest rates across advanced
economies during our time period. In an augmenpegtiication, we include country-time
fixed effects, which also capture the time-varyhfferences in insurers’ business models

from country to country?

A potential concern with Equation (I) is reverseugality. A detailed discussion of
endogeneity issues and the results of instrumeat&ble regression can be found in Section
3.4.1.

Since our data contain a substantial time seriegpooent, we check for stationarity and
find no evidence of unit roots in first differenc@dVe also check for autocorrelation in our
standard errors, but find little evidence of ti©ur baseline regression does not control for
autocorrelation. However, the results are unafteiteve do so.’ Apart from a correlation of
shocks over time, there may be concerns aboutralaton of shocks between firms during
the same time period. To take this into account, allew shocks to be correlated

contemporaneously by clustering standard errothetime dimension.

Dependent variables

We use three alternative measuresriisk;,: CDS spreads with a five-year maturity
published by Markit, stock returns published bydfierg and expected default frequencies
(EDFs) by Moodys KMV. CDS spreads measure defasht and are the standard metric in
recent literature (Longstaff, Pan, Pedersen, amgjl&on, 2011; Acharya et al., 2014).
These papers discuss the two main reasons for icigpGES spreads in lieu of bond spreads:
first, they better reflect risk, as CDS are desthteinsure against default risk and serve no

other purpose that might affect their price; secahd CDS market is more liquid than most

“For example, the duration gap between assets apitities varies substantially between insurerdifferent
European countries. On average, German insureesthavargest duration gap, while the assets ahdities of
UK insurers are matched quite well (EIOPA, 2014).

>We perform the Fisher unit root test for heterogesemixed panel data. This assumes that there sass-
sectional dependence within the dataset. Our asahgs no independent cross sections as severabirce
companies are from the same country, which meaatstiiey are related and exposed to common shogks. |
order to mitigate this problem, we demean our ta@ges as suggested by Levin, Lin, and Chu (2002).

16 Autocorrelation in the errors is below 0.2 andgngficant from the second lag onwards in all tisezies.

As a robustness check, we allow for autocorrelaedrs of up to one month (i.e. 20 trading dayse(s
Driscoll and Kraay (1998)). The results (availabp®n request) remain practically unchanged.

18 We selected USD-denominated CDS quotes publisii¢debMarkit group with a five-year maturity forrser
unsecured debt, with the modified-modified resticg clause for financial and non-financial firraed the
cumulative restructuring clause for sovereigns.sehepresent the conventional and most liquid tdom€DS
contracts on European reference entities, whichheilthe focus of our analysis. See also BedendoGuila
(2013).
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bond markets. Liquidity is key, as our analysisksetd uncover risk transmission at a

relatively high frequency (daily and weekly data).

As a robustness check, we use other measures wfeinperformance, namely stock
returns and expected default probabilities. Statkrns reflect a broad set of developments,
including default risk and insurer profitabilityh@ advantage of stock returns is that they are
more widely available and thus allow us to checlethbr our results hold more broadly.
However, they include additional information theunrelated to default risk.

One great advantage of our market-based performaeesures over balance sheet data
are that they capture ex ante anticipated risk &x@s and are available at a high frequency.
Balance sheet measures would reflect only ex madized risk. Our measures capture only
risks that are correctly priced by the market, hasve We, thus, do not seek to uncover
hidden risks, but rather to highlight how risk pes$rom the sovereign sector to insurers

based on the market’'s expectations.

Independent variables

Our main variable isisk}}fme , which is measured on the basis of domestic siyer

CDS with a five-year maturity (drawn from Markit).

We include country-specific measures of economifop@mance, market confidence and
banking risk as control variables. The nationatlkstmarket index (drawn from Bloomberg) is
a proxy for economic activity and growth. Both ireng (through loss events and premium
income) and sovereigns (through tax income andabesipenditure) are influenced by real
economic activity. It is, therefore, important tantrol for growth in order to avoid an omitted
variable bias. Market sentiment and risk aversi@measured by implied volatility on the
national stock indexes over 30 days, e.g. VDAX-NEWGermany and VIX for the United

States (drawn from Bloomberdp).

To control for risks emanating from the bankingtsecwe take the weighted average of

the CDS of domestic banks, where we weight eack buiits relative size in the countty.

Testing for transmission channels

In order to analyse the transmission channels, mteduce additional variables to

Equation (I). The portfolio channel captures expesa (domestic and foreign) sovereign risk

9\We were unable to obtain a national volatilityemdor Belgium, which is why we take VSTOXX in thiase.
“3ize is measured by total assets. National currdeapminated CDS spreads with a five-year matwvitye
taken from Markit.
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through insurers’ sovereign bond holdings. We aoicsta measure of a sovereign portfolio’s
riskiness by weighing each sovereign CDS with éigvant sovereign share in an insurer’'s

portfolio, i.e.

. portfolio __ sovbonds;j; )
rlSki t - Zall sovereignsj(m * A ln(rlskj’t .

wheresovbonds; . refers to insurer i's holdings of bonds issuedsbyereign j (in USD)
andrisk; . refers to the CDS quote for the same sovereididg.divide the sovereign bond
holding by total assets instead of the insurer'sral sovereign bond portfolio in order to
differentiate between insurers with a large or sroeérall sovereign bond portfolio relative

to their total assets.
This yields Equation (II):
Aln(risk;) = Bo + B1AIn (risk;f‘t’me) + BoAInX; , + Briskl! refolio (1)

where all variables and econometric specificatiargsequivalent to those in Equation (1).
The measure of portfolio risk is company-specifitis allows us to control for country-

specific time effects in a robustness check.

As we are analyzing market behavior, we use th&kebastimate of an insurer’'s exposure
as provided by J.P. Morgan (J.P. Morgan Cazend®&4)2rather than administrative data.
J.P. Morgan regularly publishes estimates of theedgn bond holdings of 16 large
European insurers (see Appendix for a list of iasg)t These data are based on the insurance

companies’ own financial reports and are availaplarterly from Q4 2009 through Q1 2013.

In order to test for international versus domestansmission of sovereign risk, we
separate the overall sovereign portfolio into itsnéstic and foreign parts, constructing the
riskiness of both parts of the portfolio separatétythis specification, the riskiness of the
home sovereign portfolio is simply the home sovgrdionds’ share of total assets multiplied
by the CDS of the home sovereign. The riskinesghef foreign sovereign portfolio is
constructed in a similar way to the riskiness @& tverall sovereign portfolio, but excludes

the domestic sovereign.

Finally, we create a G-Sll dummy that differentsateetween insurers which the FSB
(2013) classifies as systemically important ands¢harhich it does not. We will test whether

the transmission of sovereign risk is the samd&dh groups.
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3.4 Estimation and results

3.4.1 Does sovereign risk transmit to risk in insurance?

Table 3.2 reports the results of estimating Equaih). Column 1 includes only the
variable of interest and the coefficient thus reethe correlation between insurance risk and
the domestic sovereign. We find a highly significgositive elasticity. A 10% rise in
sovereign risk leads to a 1.8% rise in domestiargrsrisk. Column 2 controls for the national
volatility index and stock market movements. Theffioients on the volatility index (stock
market index) show the expected positive (negatig) and reduce the effect of sovereign

risk on insurer risk.

In column 3, we control for risks in the bankingtse. Including controls for the banking
sector has two effects. First, as discussed ahineepanking sector could be an omitted
variable, which needs to be introduced for corestimation. At the same time, however, the
proxies for the domestic banking system may algguca an indirect transmission channel
from sovereigns to insurers. Banks themselves yedlly also highly exposed to the
sovereign. Therefore, the estimated direct impadtame sovereign CDS on insurer CDS
(=0.06) in column 3 can be interpreted as a loveemi of the total impact. Bank bonds are
roughly as important in insurers’ balance sheetss@agereign bonds are (J.P. Morgan
Cazenove, 2014). Indeed, we find that the stabiitythe domestic banking system is
important for insurer stability. A 10% increasebianking risk increases a domestic insurer’s
default risk by 4.4%. This finding is in line wigirevious studies, which found a significant
transmission of banking risk to the insurance se@@rnoth and Pick, 2011; Chen et al.,
2014; Hammoudeh et al., 2013). We will control tbe potential endogeneity between
insurer CDS and banking system CDS by using ingniai variables.

In column 4, we use time fixed effects to absortides that are common to all insurers.
What remains is a conservative estimate of riskagpan from the sovereign to the domestic
insurer, as the average transmission at a givenwiitbe absorbed by the time fixed effects.
As expected, the elasticity decreases further amemic terms. However, even at this lower

bound, the elasticity remains significant at the déafidence level.

These findings prove robust to a number of diffespecifications. We perform the above
regression in level changes rather than log chaagdsusing weekly data instead of daily
guotes (not reported). These results are in lite what we report above. Furthermore, we

estimate Equation (I) with two alternative deperidemiables: the log change in an insurer’s
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stock price and in an insurer’s expected defaatjdency (EDF§* The results are reported in
Table 3.3 and confirm our findings based on CD®ags. An increase in domestic sovereign
risk is associated with a decrease in the insuksprice and an increase in the EBF.
Finally, we extend our time period to include datan 1 January 2006 onwards so as not to
focus exclusively on the crisis peri6tiThe coefficient on home sovereign CDS becomes
slightly smaller when pre-crisis data are includaat, remains positively significant at the 1%
level (not reported). We test for differences skriransmission over time in Section 3.4.4.

IV Estimation

An econometric concern may arise in the presenaewdrse causality. Equation (I) is a
reduced form regression, which yields the “truelisal effect of sovereigns on insurers only
if there is no reverse causality, i.e. no effecindurance companies on both sovereign risk
and banking system risk. There are a number ofoai peasons why reverse causality would

not be expected to be a concern in this specifitecd.

First, traditional insurance companies have notufeal prominently in the debate on
government solvency. The insolvency of Equitablie I(UK) in 2000, for instance, is seen as
an example of how policyholders can incur consitlkr losses without a subsequent need for
state intervention. Empirically, Billio et al. (2BJLprovide evidence on the Granger causality
relations between sovereigns, banks and insuraeggesting that the predictive power of
insurer risk for sovereign risk is far weaker ththe opposite relation from sovereigns to

insurers.

Second, our dependent variable is measured at it mevel. We consider individual
insurance companies which are less likely to impghet macro level, such as the overall

banking system and the sovereign.

Finally, we perform instrumental variables regressito test the robustness of our results.
Following Bedendo and Colla (2013), we use avefagggn sovereign risk as the instrument
for domestic sovereign risk and, similarly, foreiganking system risk as the instrument for
domestic banking system risk. This eliminates tbecern that our observed link between

insurers and sovereigns is due to implicit guaesitby their home governments. Our

ZlWe use Moody’'s KMV EDF over a one-year horizon asi@asure of the probability that a company will
default within the next year.

2|n this regression, we exclude the domestic stodex as an explanatory variable, as it often buntte
respective insurer stock prices into a single eleme

% 0Owing to liquidity concerns regarding the CDS neirfrior to 2008, we use the extended time sewsea a
robustness check only.
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instrument is the average risk in the largest szigarbond markets and banking systéfns.
This instrument is relevant since foreign risks ecerelated with domestic risks through
contagion effects on the sovereign and banking @i8kets. F-statistics in the first stage
regressions are highly significant and weak ideratifon tests, as proposed by Angrist and

Pischke (2010), confirm the relevance of our insteats above the conventional threshold.

Our instrument would be invalid if there was reeecsausality running from insurers to
foreign sovereigns, most notably through their ifgmesovereign bond holdings. However,
reverse causality is unlikely to bias our resuitshis case, since individual insurers hold only
a small share of outstanding foreign sovereign boAXA holds the largest market share, it
has 4% of Irish sovereign bonds in one quarterurkrs are hence not expected to cause
fluctuations in theforeign sovereign bond market. We perform overidentifmattests to
corroborate the argument. We include the interbdekding rate to satisfy the
overidentification restrictior?> The overidentification test is not rejected at tB&6
significance level. We can, thus, be more confidémat our IV estimates identify the

transmission effect.

Another concern is that our instrumental varialgpraach will give a combined “reduced
form” effect of the portfolio channel and the ristansmission channel. This is because
insurers are affected directly by foreign sovereigk through their bond holdings. As an
additional robustness test, we use alternativeunsgnts. First, we use a weighted measure of
foreign sovereign risk that downweights the sowgreito which an insurer is exposed
directly. Second, we use a measure of politicakuamty as reflected in Google searches for
the term tountry government™?® Both instruments plausibly do not affect insureskr
directly. Owing to data availability (e.g. portfoldata), we have to run these additional tests
on a reduced sample and thus standard errors s&créaint estimates for home sovereign
risk in the second stage remain very similar, albet always significant. A final concern is
omitted variable bias. General market risk sentinoershocks to global economic output may

impact foreign sovereign risk and insurer risk diameously. Therefore, we explicitly control

24 For sovereign bonds, these are US, JP, DE, IT,WAR,ES, CA, NL KR. In terms of banking systems, we
take those of the largest non-developing countriamely US, CA, BE, CH, DE, FR, UK, IT, NL, ES, aRd
AU.

®Since short-term liquidity is less of a concern fesurers, movements in this rate should not affaet
solvability of insurers directly. It does, howevhgve considerable effects on banks’ funding casts thus, on
bank default risk.

% To measure political uncertainty we collate Goagarches for the term “country government” usingpge
Stats. During periods of high political uncertairttye number of search queries rises. This allesw® wonstruct

a country-specific high frequency dataset of prditirisks. The search data are available at wefe&tyuency.
We thus run the regressions at the weekly level.

126



Chapter 3: The transmission of sovereign risk sniance companies

for stock index volatility and stock index develogmis in order to capture these common

factors.

Table 3.4 reports the results of the instrumentaiables regression. As in the OLS
regressions, we find that domestic sovereign riak B strong and significant effect on
insurers. This also holds true if we introduce ithierbank rate as an additional instrument

(column 4).

One interesting finding is that the coefficient ioterest on domestic sovereign risk
increases in IV estimation relative to our OLS resties: it is twice as large as in the baseline
column 3 of Table 3.2. At the same time, the effaoinating from the banking system also

increases, while the effect assigned to wider nmatkeelopments decreases substantially.

The changes in coefficients relative to the OLSirsgtare in line with a negative effect of
insurers on sovereigns and banks in the struckgahtion. This implies that our reduced
form regression abovenderestimateshe effect which sovereign risk has on insurense O
interpretation is that insurers absorb risks byjliog stable liquidity in times of market
stress (see Bank of England, 2014, for an illustnatf this point).

Overall, our robustness tests confirm that homeeagn risk plays an important role in

insurance industry risk.

3.4.2 Are insurers different to banks and non-financial frms?
Sovereign default risk can create problems for piyate sector firm, not just insurance
companies. We would, therefore, like to know whethsurers are special when it comes to

sovereign risk.

We re-estimate specification (1) for insurers, bmakd non-financial firms from the same
nine countries (Belgium, France, Germany, Italypala the Netherlands, Switzerland, the
United Kingdom and the United States) and over #ame time period between
1 January 2008 and 1 May 2013. As we include b#sk as a dependent variable, we no
longer control for average banking system CDS an right-hand side in order to avoid
correlation by construction. All other variable ifons remain the same as described in
Section 3.3.

Table 3.5 reports the results of these regresslarthe pooled regression (column 1), the
sovereign risk estimate is about 0.08 and highdyigtcally significant. We, thus, conclude
that there is risk transmission from the domesbweseign to private firms in general. This
average effect disguises substantial differencessadndustries, however. In column 2, we

127



Chapter 3: The transmission of sovereign risk to insurance companies

use insurance companies as a baseline category and introduce interaction effects between
domestic sovereign risk and an identifier for banks and non-financial firms, respectively.
Column 2 of Table 3.5 shows that risk transmission to non-financial firms is significantly
lower than transmission to the insurance sector. This finding is not driven by specific non-
financial sectors. In column 3, we use a more detailed breakdown by sector and find that
insurers are more affected than any non-financial sector. In terms of economic magnitude,
domestic sovereign risk has an impact on insurers which is about twice as large (coefficient =
0.130) as that on non-financial firms (coefficient = 0.130 [baseline effect] - 0.066 [interaction
effect] = 0.064; see column 2 of Table 3.5).

In a comparison between banks and insurers, we do not find a significant difference in
these financial institutions’ vulnerability to sovereign risk (see insignificant coefficient of
0.011 in column 2 of Table 3.5). Given the importance of sovereign bonds for bank funding
(see, for example, Correa et al., 2014; International Monetary Fund, 2012) and the value of
implicit state guarantees for banks, one might have expected banks to be more vulnerable than
insurers. However, insurers also rely on sovereign bonds as collateral for swaps and they hold

a larger share of their assets in sovereign bonds than banks do.

In column 4, we add time fixed effects to account for common developments across firms

and the results still hold.

Overall, we find that banks and insurers are affected to a similar degree by domestic
sovereign risk, while non-financial firms are significantly less affected. In what follows, we
analyse the additional transmission channels that explain this gap between insurers and non-

financial firms.

3.4.3 Taking a closer look at risk transmission channels

In this section, we test for the transmission channels from sovereign risk to the insurance
sector which were discussed in Section 3.2 and which may explain the greater vulnerability of
insurers compared with non-financial firms. We start with a description of insurers’ sovereign
bond portfolios. We then formally test the importance of the portfolio channel using the
sovereign bond portfolio figures published by J.P. Morgan. These are available only from
Q4 2009 to Q1 2013, and for 16 European insurers. We, therefore, perform the subsequent

analysis with this reduced sample.
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Descriptive facts concerning insurers’ sovereigmtfodios

Overall, sovereign bond investments play a sizeabl@ increasing role in the balance
sheets of European insurance companies, amouwtiagund 22% of total assets in Q1 2013
(see Figure 3.2), which is significantly more tharthe balance sheets of European banks

(approximately 11% of total assets, source: EBA1201

Interestingly, the heterogeneity between countsadsgh. At the country level, the average
importance of sovereign bonds is lowest for Dutieti BK insurers at 10% of total assets and
highest for Italian and Belgian insurers at 35%atél assets. There is also within-country

heterogeneity between insurers. We make use oirthige regressions.

The importance ohome sovereign bonds in insurers’ balance sheets stantdsvhen
considering their sovereign bond portfolios (seguFé 3.2): domestic sovereign bonds are the
most important item, with an average share of 3B8%here were no home bias in sovereign
bond portfolios, we would expect tlaverageshare of domestic sovereign bonds to equal
1/number of sovereigns j = 1/11, i.e. 9%. Takingveighted averages across all countries
should mitigate the size effects of different coi@s, which could impact their weight in the

sovereign portfolio.

We take a closer look at diversification in inssiesovereign bond portfolios given the
strong home bias. To measure portfolio concentnatwe use the Herfindahl-Hirschman-
Index (HHI). The HHI is calculated as the sum @& Hguared shares of sovereign j in the total
sovereign portfolio. In our case, the index can,theory, range from 0.09 (perfectly
diversified) to 1 (completely concentratéd)The average concentration index increased
continuously, from 0.3 in Q4 2009 to 0.4 in Q1 20M®reover, heterogeneity is high as the
HHI ranges from 0.2 (10% quantile) to 0.9 (90% dilenin Q1 2013.

One remarkable event within our sample period ésréstructuring of Greek debt in early
2012. This induced losses on the part of privatestors, including insurance companies. US
insurance companies, for instance, realized loasesunting to $859.5 million due to the
Greek bond exchange (NAIC, 2013). Before turningtite econometric analysis of the
portfolio channel, we take a first descriptive loak whether the market differentiated
between insurers with and insurers without expotutbe Greek sovereign. Figure 3.3 shows

that the market charged higher CDS premiums fosdhosurers that had a high exposure to

2"We have exposure information for 11 sovereigns; liél may lie between 0.09 (equal shares for all
sovereigns) and 1 (full concentration on only omeeseign)
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the Greek sovereign at the time of the restrucguement. The CDS price for the highly
exposed insurers increased markedly from mid-2Gitaods and became more volatile than
that of the other insurers. However, in the peraddthe restructuring announcement, the
highly exposed insurers’ risk decreased. This detbee analysis does not take into account
any determinants of insurer risk other than Greektdexposures. We next turn to the

empirical analysis of the portfolio channel’s impan changes in insurer risk.

Testing the portfolio channel

To test the portfolio channel of sovereign riskngmission, we estimate Equation (II). In
Table 3.6, column 1 shows that an insurer’'s defasht increases significantly with growing
riskiness in the sovereign bond portfolio. In coflu®y we include country-time fixed effects
to check the robustness of this finding. These wagy-fixed effects capture the unconditional
effect of domestic sovereign risk and all other maariables on insurers, but the impact of
sovereign portfolio risk can still be estimatedcsint is insurer-specific. Importantly, the

portfolio channel remains significant.

Overall, the results confirm that the market takesount of the investment risk in an
insurer's balance sheet or, more specifically, thedit risk involved in sovereign bond
holdings. The major insurance regulations, suchSa$vency | in Europe, have not
acknowledged these connections. The traditionalla¢gry view is that insurance risk is
driven by insurance policy-related risk on the iliap side and not asset-related risk
(Schinasi, 2005, page 266). The introduction ofv&aty Il in 2016 changed the regulatory
treatment of investment risk in Europe. Our resutiderline the importance of taking asset
risk into account. Our findings highlight the fdloait sovereign bonds cannot be considered to
be risk free. However, sovereign bonds issued bycBuhtries remain largely exempt from

capital requirements under Solvency Il.

In column 3, we split the overall sovereign bondtfodio into its domestic and foreign
parts. The domestic part is measured as the howsgesgn bond holding share of total assets
multiplied by the home sovereign CDS; its coefinties positive but insignificant. The
finding that larger home sovereign bond holdingsndo significantly increase an insurer’s
default risk is surprising at first. However, it ynaimply reflect the fact that the sample
covers mainly insurers from stable countries whdwenestic sovereign risk does not vary
very much. Ideally, we would have included a greatenber of insurers from countries that
experienced a sovereign debt crisis, such as Gréetand or Portugal, but no CDS and/or

portfolio data were available for insurers fromdbaountries. Thus, Italy is the only stressed
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country included in this regression and relativeigble countries, such as Germany, the UK
and Switzerland, dominate the sample. In line witis explanation, we find that foreign
sovereign bond holdings, which include bonds freable countries as well as from countries
in crisis, are an important driver of insurer ddfaisk. Increases in the riskiness of the
foreign sovereign bond portfolio significantly anfiplan insurer’s default risk. Sovereign risk

thus spills over internationally through insuresgdss-border sovereign bond holdings.

Implicit government guarantees

In Table 3.5, we show that, on average, insurees more susceptible to domestic
sovereign risk than non-financial firms are. In glievious section, we rejected the hypothesis
that insurers’ holdings of domestic sovereign boads an explanation for why insurers are
more vulnerable to domestic sovereign risk. Nex, test whether the nexus between the
insurance sector and sovereign risk is strongecdotain types of insurers. In column 4 of
Table 3.6, we differentiate between insurers thatehbeen classified as systemically
important by the Financial Stability Board in J@§13 (FSB, 2013) and those who have not.
The FSB based its decision regarding the systempoitance of insurers on five criteria
(size, global activity, interconnectedness, noditranal and non-insurance activities and
substitutability; see IAIS, 2013). It should be emtthat the FSB’s decision was taken after
the end of our sample period. We, thus, do not fizstthe effect of the announcement.
Instead, we analyse whether the systemically ingmbrinsurance companies’ CDS spreads
reacted more sensitively to sovereign risk tharse¢hof others before the FSB decision was
made public. Indeed, the elasticity of insurer tisksovereign risk is 0.15 percentage points
higher for systemically important insurers. Thisaisubstantial difference given the baseline
effect of 0.035 (column 4 of Table 3.6). The diffiece between insurers classified as G-SlI
and other insurers is not driven by variationshiaitt sovereign bond exposures, however, as
we simultaneously control for the riskiness of treavereign bond portfolios. As we allow
for greater sensitivity to sovereign risk on thetpaf systemically important insurers, the
baseline effect which domestic sovereign risk hasnsurer risk (i.e. 0.035, column 4 of
Table 3.6) and becomes similar in magnitude toefifiect which sovereign risk has on non-

financial firms (see column 2 of Table 3.5).

All in all, after controlling for sovereign bond gasure, we find that systemically
important insurers are more closely linked to the@me sovereign than other insurers are.
This is not direct evidence for the existence oplioit guarantees but provides a clue that

should be explored further in future research.
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3.4.4 Heterogeneity across countries and over time
Our panel dataset, which covers various countaksws us to test for heterogeneitytire

transmission of sovereign risk between countried @ver time. The euro area is a special
case during our sample period from 2008 until M@$2 since several countries experienced
a severe sovereign debt crisis in that time. Tloeeein Table 3.7, we look at the transmission
of sovereign risk within the euro area in more dle@olumn 1 shows that insurers located in
a euro area country were more sensitive to soverggk than insurers located in other
countries. Next, we study whether the level of senm risk plays a role in risk transmission
to domestic insurers. We do so by including anradton effect between the log changes of
home sovereign risk and the level of home sovereigikh The results are presented in
column 2 and confirm that the elasticity of insuriek is higher in the crisis countries than in
the relatively safe countries. Thus, the transmissof sovereign risk to insurers is

heterogeneous across countries.

Next, we investigate changes in the sovereign-arstglationship over time. We closely
follow Acharya et al. (2014) who study sovereigmkiag spillovers during the pre-bailout,
bailout and post-bailout periods of the recent rigial crisis. We regress insurer risk on
domestic sovereign CDS, domestic stock index Jdlaand domestic banking system CDS,
including time fixed effects and standard errotsstédred at the company level (specification
from Table 3.3 in Acharya et al., 2014). An augredrgpecification additionally controls for
insurer fixed effects and the effects of insurezesfic parameters on domestic stock index

volatility and domestic banking system CDS (as ah&rya et al., 2014).

Columns 1 and 2 of Table 3.8 give the resultstiergre-bailout period (1 January 2007 to
15 September 2008). Insurer risk is not signifijariffected by domestic sovereign risk
during this period, which is in line with the fimdjs of Acharya et al. (2014) regarding banks.
The bailout period starts on 16 September 2008nwie US government decided to bail out
AIG, and runs until 21 October 2008 (following Acha et al., 2014). In contrast to bank risk
(Acharya et al., 2014, Table 3.3, columns 3 anchdyyever, insurer risk is not significantly
reduced by sovereign risk during the bailout perimat remains insignificant. This arguably
shows that the traditional insurers on which weufodid not receive a bailout from their
domestic governments. These insurers, thus, didraosfer part of their risk to domestic
sovereigns like banks did (Acharya et al., 2014)aly, the post-bailout period runs from 21
October 2008 to 30 April 2011, for consistency wibharya et al. (2014); the estimation

results are given in columns 5 and 6 of Table 3.8.
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In addition to the financial crisis, the Europeanereign debt crisis may have affected the
relationship between sovereign risk and insurdq. isjlsma and Vermeulen (2016) find that
Dutch insurers showed a marked flight to qualitihdaor in their sovereign bond portfolios
during the height of the sovereign debt crisis. Tlight to quality behavior disappeared,
however, after ECB President Mario Draghi’s speecmid-2012, in which he announced
that the ECB would do “whatever it takes” to proté®e euro within the limits of its mandate.
We, thus, look at the post-bailout period in grealketail and focus exclusively on euro area
insurers. We distinguish between the post-bailout pre-sovereign debt crisis period
(October 2008 to 2010), the height of the sovereight crisis (2010 to mid-2012) and the
period following Mario Draghi’'s speech in Londomdathe subsequent announcement of
outright monetary transactions (OMT) (from 26 JAGA2 to May 2013). Column 3 of Table
3.7 shows that the transmission of home sovereésfnte insurer risk in the euro area did not

change significantly between these time periods.

Thus, while the market did not price domestic sewmgr risk into insurer default risk prior
to the financial crisis, sovereign risk has incezshgsurer CDS since the bailout period and

these transmission effects have remained fairllstsince then.

3.5 Conclusion

This chapter finds a strong and highly significhnk between sovereign default risk and
risks in the insurance sector. Such transmissianldegen found for a number of different
sectors. We document, however, that there are ndifterences in the various sectors’
vulnerability to sovereign risk. Insurers are aféecby domestic sovereign risk to a similar

extent as banks, but significantly more than noiaicial firms.

We investigate why such differences arise and tivadl sovereign risk has a greater impact
on insurance companies which have subsequently bkesified as global systemically
important insurers by the FSB. This finding suggdbat government guarantees may play a

bigger role for some insurers.

We also find that the riskiness of the sovereigndoportfolio is an important determinant
of an insurer’'s default risk, even after contrallifor country-time fixed effects. As data are
available mainly for insurers from relatively stabtountries, we find holdings dbreign
sovereign bonds (which include bonds from crisisintoes) to be more important than
holdings of domestic sovereign bonds. Thus, sogerask spills over internationally through

insurers’ cross-border bond holdings. We descryivdocument a high concentration in
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insurers’ sovereign bond portfolios as measuredhey Herfindahl-Hirschman-Index. The
concentration (along with the share of domesticdspras increased substantially since the
beginning of 2010. Also, heterogeneity between nesuis high, with Italian insurers being
particularly exposed to the home sovereign. Theritigces behind this home bias may be an

interesting avenue for future research.

Finally, we take a more detailed look at heteroggraeross countries and over time. We
find that risk transmission to insurers is morelifiooin high-risk countries. Similarly, the
link between the sovereign and domestic insuregranger in the euro area than in other
regions. While the market did not price domestieseign risk into insurer default risk prior
to the financial crisis, it recognized the risk gpillovers after the bailout period; the
transmission effects from sovereign to insurersehamained fairly stable since then.
Overall, our results underline the fact that songrdonds should not be regarded as a risk-
free investment. We provide a detailed analysisoaf sovereign risk is transmitted to insurer
default risk and find the asset portfolio chanmebé important. Hence, the market generally
takes sovereign bond portfolio risk into accounewlassessing insurer default risk. Against
this backdrop, our results challenge the regulatoegtment of sovereign bonds in most
jurisdictions, including the Solvency Il regulatim Europe, which exempt EU sovereign
bonds from the credit risk and concentration risadales when calculating the solvency
capital requirement. Future research is needecetierbunderstand the investment incentives

induced by insurance regulation and their genepailierium effects.
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Appendix to Chapter 3
3.A Data

List of insurers

ACE Ltd

*Aegon N.V.

*Ageas N.V.

*Allianz AG

Alistate Corp

Aon Corp

*Assicurazioni Generali S p A
*Aviva plc

*AXA

Genworth Financial Inc

Groupe des Assurances Mutuelles Agricoles
*Hannover Re AG

*Legal & Gen Gp plc

Liberty Mutual Group Inc

MetLife Inc

*Munich Re

Old Mutual plc

Prudential Financial Inc

*Prudential PLC

*Royal & Sun Alliance Insurance Group plc
*SCOR

Sompo Japan Insurance Inc
*Standard Life Assurance Co
*Swiss Life Insurance & Pension Co
*Swiss Re Co

*Zurich Insurance Co Ltd

* Relevant information on sovereign bond portfolios is available in the J.P. Morgan
Cazenove (2014) dataset
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3.B Figures and Tables

Figure 3.1: CDS spreads of insurers and sovereigns
This Figures gives the CDS spread movements ointh@ance sector (blue solid line) and
the sovereign (red dashed line) in Germany, Itdlg, UK, and the USA in the time period
from 1 January 2008 to 1 May 2013 in basis poitauce: Markit).
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Figure 3.2: Importance of sovereign bond portfolio

This Figure shows goves the share of sovereign ddmdotal assets (blue solid line) and
domestic sovereign bonds to total assets (red ddsted of the 16 insurance companies in
our sample (unweighted averages) in the time peiroch 1 October 2009 to 1 May 2013
(Source: J.P. Morgan Cazenove, own calculations).
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Figure 3.3: CDS spreads of insurers by size of expare to the Greek sovereign bond

restructuring

This Figure gives the CDS spreads of the groumsiiriers with low exposure to the Greek
sovereign (lowest quartile of Greek sovereign exposo total assets as of Q1 2012) relative
to group of insurers with high exposure to the ®&rsevereign (highest quartile of Greek
sovereign exposure to total assets as of Q1 201Basis points. The total sample consists of
16 insurance companies with available portfolicaddbm J.P. Morgan Cazenove. The red
vertical line indicates the Greek bond exchangei(&a Markit).
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Table 3.1: Summary statistics of variables

Table 3.1 gives descriptive statistics of the eatiom sample (left hand side) and the full samptgh¢ hand
side) of insurer and country specific variablesteNiat variables are not yet transformed intodiffgrences
in this Table (like in the regressions) in ordefaailitate interpretation of magnitudes. The &dimple
contains all insurers with traditional business aldéxcl. financial guarantee insurers and bancasse
companies). Panel a shows the sample of the régmessf insurer risk in Tables 3.2 -3.4 and 3.6-B.d@nel b
shows the sample of regressions on risk of insubarsks and non-financial firms in Table 3.5. Tample
covers the period from 01/01/2008 to 01/05/2013fmel a and b.

a. Estimations of insurer risk

Estimation sample Full sample
Obs Mean Std. Dev. Obs Mean Std. Dev.
Insurer CDS 30,555 186.07 258.66 35,090 186.27  7B50.
Sovereign CDS 30,555 64.48 59.34 34,186 62.90 57.66
Stock index volatility 30,555 24.76 10.23 34,365 .4% 10.65
Stock index 30,555 5591.25 6078.19 34,237 5484.8109239
Banking system CDS 30,555 153.87 70.49 35,090 852.170.56
Systemically important dummy 30,555 0.29 0.45 36,09.26 0.44
Home sovereign bonds / total
assets 10,815 0.06 0.05 11,622 0.06 0.06
Home sovereign bonds (mn
EUR) 12,150 20506.73 22160.81 13,224 20055.87 29831
b. Are insurers different?
Estimation sample Full sample
Obs Mean Std. Dev. Obs Mean Std. Dev.

CDS 461,138 223.78 401.73 594,409 264.51 4543.97
of which

Insurer CDS 30,588 186.13 258.58 37,163 186.19 51.72

Bank CDS 91,063 221.85 386.94 107,771 219.80 3395.

Non-financial firm CDS 339,487 227.69 415.80 479, 281.88 5223.29
Sovereign CDS 461,138 62.56 60.47 589,222 57.83 1956.
Stock index volatility 461,138 25.35 10.39 581,3725.89 10.68
Stock index 461,138 5367.12 6417.91 580,106 4843.76093.65
Insurer dummy 461,138 0.07 594,409 0.06
Banks dummy 461,138 0.20 594,409 0.18
Basic material dummy 461,138 0.09 594,409 0.08
Consumer goods dummy 461,138 0.16 594,409 0.17
Consumer services dummy 461,138 0.21 594,409 0.20
Energy, Oil & gas dummy 461,138 0.03 594,409 0.04
Health care dummy 461,138 0.04 594,409 0.05
Industrials dummy 461,138 0.13 594,409 0.14
Technology dummy 461,138 0.03 594,409 0.03
Telecommun. Dummy 461,138 0.05 594,409 0.05
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Table 3.2: Baseline regressions explaining changisinsurance risk

Table 3.2 gives regression results for an estimaifdhe determinants of insurer risk. The log
change in insurdls CDS spread is the dependent variable. All exaiary variables are measured
as log changes. Column 4 includes time fixed e$feEhe sample covers the period from 1 January
2008 to 1 May 2013. Cluster-robust standard erf@tstered at time t) are shown in brackets.

wrx wx % = gignificant at the 1%, 5%, 10% level.

@) 2 3) 4)
Home sovereign CDS 0.181*+* 0.121 %+ 0.063*** 0.01%
(0.015) (0.012) (0.007) (0.006)
Home stock index volatility 0.057*** 0.018* -0.011
(0.012) (0.010) (0.013)
Home stock index -0.662*** -0.284*** -0.171%**
(0.061) (0.047) (0.053)
Home banking system CDS 0.446*** 0.164***
(0.023) (0.019)
Constant 0.000 0.000 0.000 -0.005***
(0.001) (0.001) (0.000) (0.001)
Observations 30,555 30,555 30,555 30,555
Number of insurers 26 26 26 26
Time FE N N N Y
R-squared 0.052 0.141 0.257 0.403
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Table 3.3: Regressions with alternative dependentiables

Table 3.3 gives regression results for an estimaifdhe determinants of insurer performance and
risk using alternative dependent variables. Theeddpnt variable is the log change in insifser
stock price in columns 1 and 2 and the log changesureri’s expected default frequency (EDF)
over a one-year horizon as provided by Moody's KM\l.explanatory variables are measured as
log changes. Columns 2 and 4 include time fixedat#f. The sample covers the period from 1
January 2008 to 1 May 2013. Cluster-robust standants (clustered at time t) are shown in
brackets. *** ** * = gjgnificant at the 1%, 5%4,0% level.

1) (2) 3) (4)
Stock price Stock price EDF EDF
Home sovereign CDS -0.021*** -0.017%** 0.020*** oar*
(0.005) (0.004) (0.004) (0.004)
Home stock index volatility -0.178*** -0.132%** 0.Dr*** 0.053***
(0.007) (0.008) (0.006) (0.006)
Home stock index -0.699*** -0.520***
(0.028) (0.037)
Home banking system CDS -0.149%*** -0.083*** 0.053**  0.031***
(0.015) (0.016) (0.009) (0.012)
Constant -0.000 0.039*** 0.000 0.003***
(0.000) (0.001) (0.000) (0.001)
Observations 39,070 39,070 24,744 24,744
Number of insurers 30 30 23 23
Time FE N Y N Y
R-squared 0.216 0.394 0.316 0.475
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Table 3.4:Instrumental variables regression explaining changgin insurance risk

Table 3.4 gives instrumented variables regresssults for estimating the determinants of insurer
risk. The log change of insurgs CDS spread is the dependent variable in thergbstage (Column

1 and 4). Home sovereign CDS and home banking CB$8ath instrumented by average foreign
sovereign and banking system CDS in Column 2 ahd Golumn 4 we additionally include the
interbank rate as instrument and report only tiverseé stage results for the sake of brevity. All
explanatory variables are measured in log change.sample covers the period from 01/01/2008 to

01/05/2013. Cluster robust standard errors (cladtat time t) are shown in brackets.

significant at the 1%, 5%, 10% level.

kkk Kk Kk —
y

(1) 2) 3) @)
Second Stage First Stage First Stage Second stage,
overidentified
Home Home
sovereign banking
Insurer CDS CDS system CDS Insurer CDS
Home sovereign CDS 0.153*** 0.223***
(0.055) (0.077)
Home banking system CDS 0.721*** 0.678***
(0.050) (0.063)
Average of foreign sovereign
CDS 0.041%* 0.002
(0.015) (0.002)
Average of foreign bank CDS 0.498*** 0.868***
(0.042) (0.021)
Stock index volatility -0.013 0.011 0.030*** -0.012
(0.011) (0.015) (0.010) (0.011)
Home stock index 0.022 -0.279%** -0.278*** 0.029
(0.052) (0.063) (0.046) (0.051)
Constant -0.000 0.001 -0.000 -0.000
(0.000) (0.001) (0.000) (0.000)
Observations 30,455 30,455 30,455 30,315
Number of insurers 26 26 26 26
R-squared 0.209 0.123 0.561 0.190
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Table 3.5: Are insurers different?

Table 3.5 gives regression results for an estimadfcsovereign risk transmission to insurers, banid non-
financial firms. The log change in compairs/CDS spread is the dependent variable. All exqtiany
variables are measured as log changes. Columres tiie pooled effect of domestic sovereign risk. In
columns 2 to 4, the insurance sector is the omiédegory and reflected in the baseline effecbwkseign
risk. The sample covers the period from1 Janua®B826 1 May 2013. Column 3 gives a detailed
breakdown into non-financial sectors. Column 4udels day fixed effects. Cluster-robust standararerr
(clustered at time t) are shown in brackets. *** * = significant at the 1%, 5%, 10% level.

1) (2) 3) (4)
Aggregate Sectoral Disaggregate Disaggregate
view breakdown breakdown breakdown
Home sovereign CDS 0.082*** 0.130%*** 0.130%*** 0.058
(0.008) (0.012) (0.012) (0.007)
Home stock index volatility 0.053*** 0.054*** 0.054* 0.015*
(0.007) (0.007) (0.007) (0.007)
Home stock index -0.544*** -0.539*** -0.538*** -0.p7***
(0.039) (0.038) (0.038) (0.027)
Banks *home sov CDS 0.011 0.011 0.007
(0.009) (0.009) (0.008)
Real sector *home sov CDS -0.066***
(0.008)
Basic materials *home sov CDS -0.051%** -0.051%**
(0.008) (0.008)
Consumer goods *home sov CDS -0.063*** -0.063***
(0.008) (0.008)
Consumer services *home sov CDS -0.074*** -0.065***
(0.008) (0.007)
Energy, oil & gas *home sov CDS -0.083*** -0.062***
(0.008) (0.007)
Health care *home sov CDS -0.092%** -0.065***
(0.009) (0.008)
Industrials *home sov CDS -0.048*** -0.051***
(0.007) (0.007)
Technology *home sov CDS -0.086*** -0.069***
(0.010) (0.009)
Telecom. *home sov CDS -0.054*** -0.050%**
(0.008) (0.008)
Constant 0.000 0.000 0.000 -0.017***
(0.000) (0.001) (0.001) (0.000)
Observations 461,138 461,138 461,138 461,138
Time FE N N N Y
Number of firms 393 393 393 393
R-squared 0.123 0.125 0.125 0.286
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Table 3.6: Regressions explaining transmission chagls

Table 3.6 gives regression results for an estimaif¢he transmission channels from sovereigntosk
insurer risk. The log change in insuisrCDS spread is the dependent variable. All exqtiary variables
are measured as log changes. The exposure andlipovtriables are measured as shares relativatab t
assets and are drawn from J.P. Morgan publicatidmsnsurer is a G-SlI if the FSB has classifiedst
being systemically important. The sample coverg#réod from 1 October 2009 to 1 May 2013 and
includes 16 large European insurers. Country-tixedfeffects are introduced in column 2. Clustdyust
standard errors (clustered at time t) are shovirakets. ***, ** * = gignificant at the 1%, 5% 0%

level.
@ ) ®3) 4
Home and
Overall foreign
sovereign Country- sovereign Systemic
portfolio time FE exposure relevance
Home sovereign CDS 0.081*** 0.101*** 0.035**
(0.018) (0.023) (0.015)
Stock index volatility 0.015 0.013 0.020*
(0.012) (0.012) (0.011)
Home stock index -0.382%** -0.389*** -0.365***
(0.045) (0.045) (0.044)
Home banking system CDS 0.426*** 0.424*** 0.412%**
(0.033) (0.033) (0.031)
Riskiness of overall sovereign portfolio 0.488*** . 2B1*** 0.458***
(0.076) (0.093) (0.074)
Exposure to home sovereign * CDS 0.121
(0.200)
Riskiness of foreign sovereign portfolio 0.533***
(0.090)
G-Sll insurer * home sovereign CDS 0.151***
(0.019)
Constant 0.000 0.001*** 0.000 0.000
(0.000) (0.000) (0.001) (0.000)
Observations 10,814 10,814 10,814 10,814
Number of insurers 16 16 16 16
R-squared 0.437 0.862 0.437 0.442
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Table 3.7: Heterogeneity across countries and ovéme

Table 3.7 gives regression results for an estimaifdhe transmission channels from sovereigntasksurer
risk across countries and over time. The log chamgesureri’'s CDS spread is the dependent variable. All
explanatory variables are measured as log chambesperiod "prior to debt crisis” runs from 1 Jaryu2008 to
1 January 2010. The period "height of sovereigrt dabis" is defined as starting on 1 January 28i@ ending
with Mario Draghi’s speech on 26 July 2012, in whie first announced the OMT and stated that thB EC
would "do whatever it takes" (the period thereaiftedefined as "post-Draghi speech"). Cluster-robtendard
errors (clustered at time t) are shown in brackets, **, * = significant at the 1%, 5%, 10% leVe

1) (2) 3
Al . Al . Euro area:
countries: countries:
euro area  country risk time period
effects effects split
Home sovereign CDS 0.036*** 0.047*** 0.168***
(0.007) (0.009) (0.029)
Stock index volatility 0.023** 0.020* 0.010
(0.010) (0.010) (0.013)
Home stock index -0.237*** -0.269*** -0.21 1 %**
(0.047) (0.049) (0.045)
Home banking system CDS 0.437*** 0.443*** 0.507***
(0.023) (0.023) (0.036)
Home sovereign CDS*euro area 0.138***
(0.018)
Home sovereign CDS*level of sovereign CDS 0.038***
(0.014)
Home sovereign CDS * height of sovereign debt grisi -0.025
(0.036)
Home sovereign CDS * post- Draghi speech -0.033
(0.038)
Constant 0.000 0.000 -0.001
(0.000) (0.000) (0.001)
Observations 30,555 30,555 11,158
Number of insurers 26 26 9
R-squared 0.262 0.258 0.292
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Table 3.8 Regressions explaining change in insurance riskollowing Acharya et al (2014

Table gives regression results for estimating #termininants of insurer risk following the specifioa in Table
3.3 of Acharya et al (2014). The log change ofiesils CDS spread is the dependent variable. ¥dlanatory
variables are measured in log changes. Column® ((B) cover the pre-bailout period (1/1/2007 t&532008),
columns (3) to (4) cover the bailout period (9/D®& to 10/21/2008), and columns (5) to (6) cober post-
bailout period (10/22/2008 to 04/30/2011). All amins include day fixed effects. Following Acharyaadt
(2014), Columns (2), (4), and (6) include insureed effects as well as insurer specific parametershe
change in the domestic banking system CDS andhege in the domestic stock market volatility irdi¢not
reported). Cluster robust standard errors (cludtexeinsurer level) are shown in brackets. *** * =
significant at the 1%, 5%, 10% level.

1) 2) 3) 4) ®) (6)
Pre-Bailout AlG-Bailout Post-Bailout
Home sovereign CDS 0.013 0.003 0.102 0.112 0.048**0.040**
(0.013) (0.009) (0.103) (0.092) (0.018) (0.015)
Home stock index volatility 0.003 0.084 -0.018
(0.031) (0.080) (0.022)
Home banking system CDS 0.246*** 0.184** 0.199***
(0.065) (0.080) (0.057)
Constant 0.181 0.189  0.136***  0.105***  0.069* 0.68

(0.178)  (0.179)  (0.021)  (0.019)  (0.027) (0.025)

Observations 7,684 7,684 439 439 14,813 14,813
Number of insurers 23 23 18 18 26 26
Time FE Y Y Y Y Y Y
Insurer FE and interactions N Y N Y N Y
R-squared 0.402 0.437 0.474 0.571 0.344 0.382

149



150



Chapter 4: Cross-border spillovers of reguldtion

4.1 Introduction

In response to the recent financial crisis, numerand substantial changes have been
made to the architecture of the financial systeme ®ey objective is to maintain financial
stability by widening the focus of regulation fromdividual banks to the stability of the
financial system as a whole. Prudential instrumeats help in achieving this objective. The
effectiveness of these instruments for financiabgity hinges however on the absence of
unintended leakages and spillovers. In integrateantial markets, such as in the German
case, this might be a challenge given that banksco@umvent prudential regulation by

adapting their global activities.

In this chapter, we analyse how prudential policgraplemented in domestic and foreign
markets affect German banks’ local and global legdiehavior. Our study relates to the
current policy debate on cross-border effects gllory policies and reciprocation. For
instance, the European Systemic Risk Board (ES®RBIigh is the European macroprudential
institution, has recently issued recommendationghvball for an annual assessment of cross-
border effects of national macroprudential meas(@iERB, 2015). We use detailed micro-
level data on German banks to study regulatoryiosgits across borders in three different
dimensions; inward transmission of foreign regolatinto Germany due to international
activities of German banks, inward transmissiomulgh foreign-owned affiliates located in
Germany, and outward transmission to foreign caemtihrough foreign lending of German

banks and their affiliates.

This analysis is part of the International BankiRgsearch Network (IBRN) project on
cross-border regulatory spillovers and follows tmethodology described in Buch and
Goldberg (2017). The IBRN is a network of severaional central banks (NCBs), the Bank

for International Settlements (BIS), the Europeani@al Bank (ECB) and the International

! Chapter 4 is based on Ohls, J., Pramor, M., amidm L. (2016) International Banking and Crossedzor
Effects of Regulation: Lessons from Germany. DehgsBundesbank Discussion Paper Series, 27/2016. The
paper has been published in a shorter version ds, Qh Pramor, M., and Tonzer, L. (2017) Inteorei
Banking and Cross-Border Effects of Regulation: dogs from Germanyinternational Journal of Central
Banking 13 s1, pp.129-162. The copyright of the origiagticle is with the Association of the Internatibna
Journal of Central Banking.
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Monetary Fund (IMF) which seeks to analyse questi@garding global banks’ activitiés.
The key advantage of the IBRN is the access to NQ@&Bgh-quality micro-level data
combined with the use of up-to date empirical mdth@and the availability of expert

knowledge on the characteristics of national bagkystems.

The IBRN'’s work thus vyields, first, relevant resultom single-country studies based on a
common methodology and performed by the countryngeavithin the network (for a
complete list of country studies on regulatory lspirs, see International Journal of Central
Banking, Volume 13, Supplement 1, March 2017). Thapter is based on the country study

for Germany.

Second, these country-specific results are companddanalysed in a meta-analysis (Buch
and Goldberg, 2017). A previous IBRN project focis@ the transmission of liquidity risk
through banks’ international exposures; a summamh® results can be found in Buch and
Goldberg (2015).

We use thdexternal PositiorReport of the Deutsche Bundesbank, which giveseteaildd
micro-level information on German banks’ internaab lending. Data on changes in
prudential policies is obtained from the newly bishhed IBRN Prudential Instruments
Databasewhich includes information on prudential instruneeifdr more than 60 countries
over the 2000-2014 period (Cerutti, Correa, Fidrentand Segalla, 2017). Furthermore,
given that regulatory changes are likely to intessith economic conditions, we control for

the business and financial cycles using data peaviny the BIS.

The prudential instruments studied in this chajptetude general capital requirements,
sector-specific capital requirements, loan-to-vatigo limits, reserve requirements (in local
and foreign currency), and concentration limitsu3hwe take a broad approach and include
micro- and macroprudential instruments as well asetary policy instruments (i.e. reserve
requirements) to study cross-border spilloversnstruments (Buch and Goldberg, 2017).
While some of these instruments do not primarilgea financial stability, they may affect
financial stability through (desired or undesiregillover effects on banks’ lending decisions.
Also, the evaluation of these policies may be imfative for the analysis of future
macroprudential measures. Buch and Goldberg (2@iscuss the expected effects of the

instruments under consideration in greater detalil.

The common methodology makes use of the internatidimension of the data and of
bank-level heterogeneity to address potential eedeity concerns. For one, foreign

2 For more information on the IBRN please see hffypaw.newyorkfed.org/IBRN/index.html.
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regulation is unlikely to respond to the lendinghég@or of an individual (German) bank.
Furthermore, the identification strategy is basedh® variation between banks’ balance sheet
conditions and on differences in the banks’ expedor regulatory changes through their
international lending activities. This variationoas controlling for unobserved heterogeneity
at the time and at the country level. In a robusdneheck, our analysis further controls for

loan demand by including country-time fixed effeictshe regressions.

The German setting is well suited for an analy$isegulatory spillovers across borders
because of the high degree of international agtiof German banks. We analyse
international loan growth of German-owned banks2oforeign countries. These foreign
loans amount to 33% of total loans of German baAkso, Germany hosts 72 affiliates of
foreign banks which hold 9% of all German claimsork a German policy perspective, it is
important to understand whether and how these gorewned banks transmit regulatory
changes from their home country into the GermanketarFinally, German banks enter
foreign markets not only through cross-border legdiut also through both, foreign branches
and foreign subsidiaries. Our data allow us to wdstther foreign branches and subsidiaries

behave differently to changes in regulation.

While our results provide evidence for internatiosgillovers of prudential instruments,
we document that these spillovers are heterogenastugeen types of instruments and types
of banks. There are five main findings.

First, analyzing the inward transmission of regutatchanges abroad due to foreign
exposures of German banks, we find for the avelbag& that domestic loan growth increases
if foreign regulation tightens. This holds spealflg for a tightening in capital requirements

and loan to value ratios.

Second, foreign-owned affiliates located in Germaontract their loan growth in
Germany in response to a policy tightening in th@ime country. This finding is surprising
as one might expect that foreign-owned banks rebporstricter regulation in their home
country by increasing lending activities of themrdign affiliates that are not subject to the
regulation. However, regulatory pressure can hasligact effects on foreign affiliates located
in Germany if their parent bank draws resourcesnfrihem in order to fulfill tighter
requirements in the home country. While theressilastantial heterogeneity between different
types of foreign-owned banks, the impact of ban&rabteristics depends on the regulatory
instrument. Overall, the retrenchment from then@er lending market is less pronounced for

larger banks that are better capitalized and whigher ratio of illiquid assets to total assets.
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Third, for the outward transmission exercise, wad fievidence that international loan
growth by German banks is negatively affected bicter regulation in the destination
country. However, for most prudential instruments enly find short-run effects that vanish
after one quarter. Only in the case of local reseagquirements, we find that a tightening in
this instrument significantly reduces loan growtreloa longer time horizon. This suggests
that local reserve requirements, which have beed usainly by emerging markets in our

sample, have been successful in controlling capitedws from German banks.

Furthermore, we study whether foreign branchessamsidiaries of German banks differ
in their responses to changes in the prudentiallagign in their host country. Institution-
based regulation in the host country usually appte foreign subsidiaries, while foreign
branches are subject to home country regulatiores@hdifferences in the treatment of
branches compared to subsidiaries in the host ppuray facilitate regulatory leakages. Our
results suggests that foreign subsidiaries areti@nsed by host country regulation as they
reduce loan growth after a tightening in the hasintry prudential index (as well as in sector-
specific capital buffers, loan-to-value-ratios afateign reserve requirements). Foreign
branches, however, do not change their loan grasighificantly after a change in host
country regulation (except for a negative effect acoincentration ratios and a positive
contemporaneous effect of the prudential indexdntrast to foreign subsidiaries, marginal
effects of a tightening in prudential instruments positive in the foreign branch sub-sample,

but they lack significance.

Finally, we find that business and financial cyclestter for lending decisions. For
example, foreign-owned banks located in Germanyease loan growth when the financial
cycle in their home country undergoes an upturmil@rly, German banks increase loan
growth to destination countries which experienceugturn in the financial and business
cycles. This procyclicality to destination countrycles, however, cannot be found for loan

growth by German banks’ foreign affiliates that hosted in these countries.

Our study adds to research on the pattern of Gelmaaks’ international activities and
cross-border spillovers. Buch, Koch, and Koette@1@®, for example, find that more
productive German banks are more likely to maintaoss-border activities. In contrast, the
propensity to maintain cross-border loans decreastsrisk aversion (Duewel, Frey, and
Lipponer, 2011). Besides productivity and risk awan, bank size matters. While a large
percentage of German banks are active abroad,largg banks maintain foreign affiliates
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(Buch, Koch, and Koetter, 2011a). We include acddiank control variables based on this

literature.

The recent financial crisis has affected bankserimational activitied. Banks have
withdrawn from international markets, with one @adeing changes in funding conditions
or government interventions (Buch, Neugebauer,Zstdoeder, 2013; Kerl and Koch, 2015).
Internal capital markets have been one tool toilszabforeign affiliates’ lending activities
after the crisis depending on parent banks’ charastics (Frey and Kerl, 2015). Regarding
international spillovers, Buch, Koch, and Koett@011b) look at the effect of rescue
measures implemented in response to the recemicfalecrisis in the US and Germany and

find evidence of spillover effects through foreiffiliates.

This chapter contributes to these studies by fogush the effects of changes in prudential
regulation on German banks’ (international) lendimctivity. We address this issue by
exploiting a novel dataset on regulatory changeaiokd from Cerutti et al. (2017b), thereby
contributing to a relatively new strand of the diteire (e.g. Jiménez, Ongena, Peydro, and
Saurina Salas, 2012; Aiyar, Calomiris, and Wielad#kL4). However, studies that evaluate
the use and effectiveness of prudential instrumargsmostly based on country-level data
(IMF 2011; Claessens, Ghosh, and Mihet, 2013). @efliaessens, and Laeven (2016) study
the outcome of a new survey on prudential instrusmeanducted by the IMF. They find that
these instruments tend to be used more in emengarget economies, that their use is linked
to the state of the credit and housing markets, angdortantly, that there is evidence for
avoidance of these policies by relying more on sitosrder borrowing. Evidence at the micro
level is scarce and often limited to domestic merl@ single instruments (Jiménez et al.,
2012; Aiyar et al., 2014). Overall, we find a withdial from foreign markets when regulation

in the home or foreign market tightens.

The chapter is structured as follows. The followpeayt describes the data and stylized
facts regarding international activities of Germaanks. The third part presents regression
results for the analysis of inward and outward gmaission of prudential instruments. In
addition to the common methodology, we analyse hdretdjustments differ for foreign

branches and subsidiaries of German banks. Thiegiamaconcludes the chapter.

3 For studies on the transmission of shocks thrantghinational banks, see, for example, Cetoretli @oldberg
(2011). Bremus and Fratzscher (2015) look at tletofa that caused changes in the structure of -droser
capital flows after the recent crisis.
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4.2 Data and stylized facts for Germany

4.2.1 Bank-level data

We use confidential data collected by the Deutdttmedesbank for th&lonthly Balance
Sheet Statisticsf banks (BISTAJ and for theExternal Position Repo(fFiorentino, Koch,and
Rudek, 2010). The sample covers the period fron2QR to Q4:2013. Data are available for
() all banks located in Germany, including foreigwned subsidiaries, and (ii) German
banks’ branches and subsidiaries operating abrble.analysis is conducted at quarterly
frequency in order to match the frequency of thgulatory dataset. To aggregate monthly

data to quarterly frequency, we use quarter-endegal

Dependent variables

For the dependent variable, we use the changegginutstanding loans multiplied by 100.
In the baseline specification, we use total loangpbustness tests, we exploit the sectoral
breakdown and analyse the effect on loans to barksbank private sector, and the public

sector separately.

For the inward transmission exercise, we referotal tdomestic loans as provided by the
Monthly Balance Sheet StatistiCBhis data are available for domestic (Germankband
foreign affiliates located in GermaryFor the latter, we can identify the country of fegent
bank.

For the outward transmission exercise, we makeofiskata from theExternal Position
Report All German banks, including their foreign afftks (branches and subsidiaries), are
required to report foreign asset positions, brotewn by destination country and asset class.
While foreign subsidiaries of German banks haveefort their foreign claims individually,
foreign branches are aggregated for each Germamtpaank and host counthyOur analysis
includes the 52 largest destination countries @éms of overall claims of the German
banking system) and the 92 largest banks (plus tbeeign affiliates) in terms of foreign
assets. In this way, we cover more than 90% ofGheman banking system’s total foreign

loans as of December 2013.

* For more information on th&lonthly Balance Sheet Statisticé the Deutsche Bundesbank, please see
https://www.bundesbank.de/Redaktion/EN/StandatkrService/Reporting_systems/monthly_balance_sheet
statistics.html?https=1

® Please note that foreign affiliates located inr@amy are not included in the outward transmissi@rase due

to data restrictions. In the inward transmissiorreise, these banks are only included when spebific
analyzing inward transmission through foreign baldeated in Germany. We can not differentiate betwe
branches and subsidiaries due to data limitations.

® For a comprehensive description of the Externaitlem Report, see Fiorentino, Koch, and Rudek (301
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We focus on the traditional banking activities swshloans and advances and exclude
tradeable claims such as equity and bonds for stamly with the common methodology in
the IBRN. Furthermore, loans and advances accaumbtighly two thirds of German banks’
international claims comprised in the External BosiReport (Fiorentino et al., 2010) and
are more likely to be affected by bank regulatibart tradeable assets. Our analysis focuses
on the intensive margin, i.e. on loan growth, notaojustments along the extensive margin.
In order to reduce the cases of entries into aftg ext of foreign markets in our dataset, we
exclude small banks and less relevant destinattamtces. As a result, 84% of all bank-

destination country combinations exist in at |&d& of all quarters.

Regarding the level of consolidation, we proceedodews. When studying the lending
responses of German-owned banks, we use consdli@adeent bank plus foreign branch)
data if a German bank owns foreign affiliates mdlude also banks that lend directly cross-
border without having a foreign affiliate. This @mfidation choice accounts for the fact that
parents and their foreign branches are subject dmeh country regulation, whereas
subsidiaries are subject to host country regulatda approximate consolidated exposures at
the parent-foreign branch level by using the unobdated positions of the parent and its
foreign branches and a proxy for intrabank flowkisTproxy has been used in previous
studies with this data (Frey and Kerl, 2015). Whkardying the lending behavior of foreign-
owned affiliates located in Germany, we have to useonsolidated data due to data

constraints but control for internal capital margesitions.

To account for outliers we drop observations whegechanges of lending exceed 100% in
absolute terms. We keep only series for which astléwo consecutive observations and at
least eight observations in total are availableal@@atively, our main regression results are not
affected by the data cleaning. Summary statistiepeovided in Table 4.1.
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Balance sheet characteristics

The balance sheet characteristics are taken frarivibnthly Balance Sheet Statistics
(BISTA). To clean the data, we drop observationswhbich the ratios described below are
less than zero or greater than 100%he balance sheet variables include the illiquisess
ratio, core deposits ratio, capital ratio, netagtoup funding ratio, log of total assets, and
international activities ratio. The balance sheatiables are defined as follows, with
corresponding summary statistics provided in Tdble

« percentage of a bank’s portfolio of assets thaligsid (IlliquidAssetsRatioy_;)

e percentage of a bank’s balance sheet financed watibre deposits

(CoreDepositsRatiop;_1)
- percentage of a bank’s equity-to-asset rélapitalRatioy ;1)

» percentage of a bank’s net intragroup funding pwsibf headquarters relative to total

liabilities (NetIntragroupFundingy ;—1)
* log of total asset@LogTotalAssetsy—1)

e percentage of a bank’s foreign assets plus forkadpilities relative to total assets plus

total liabilities (InternationalRatiop ;1)

Detailed information on the construction of thes@iables can be found in Table Al in the

appendix to this chapter.
4.2.2 Data on prudential instruments

To analyse spillovers of regulatory policies, tstsidy draws on théBRN Prudential
Instruments Databaseadeveloped by Cerutti et al. (2017b) which providgsarterly
information on changes in prudential instrumentssph composite index for more than 60
countries over the time period 2000-261%he prudential variables provide information on
tightening (coded by 1) and loosening (coded byofla specific instrument in the specific
guarter when the change came into effect, and a@rwise. In this study, we focus on six
out of seven instruments to study spillovers of dential policies: general capital
requirements, sector-specific capital requiremert®n-to-value ratio limits, reserve

requirements (in local and foreign currency), coriion limits. We exclude interbank

" The variable capturing internal capital marketipmss can be less than zero; we therefore dropesathat
exceed 100%.
8 The database is available at https://www.newyatkfieg/ibrn.
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exposures limits from our analysis due to the smathber of changes for this instrument in

our sample (see Table 4.2).

We use this information in our analysis to conti@ individual changes in prudential
instruments in the home country of foreign banksated in Germany and in the destination
country of lending by German banks. We are notyamag the effects of regulatory changes
in Germany on bank lending because we do not obsenough changes in regulatory
instruments in Germany over the sample periodeédstwe control for German regulation

through time fixed effects. The variables are dafias follows:

Reqgulation weighted by foreign exposures (= allesxpes of the banksutsidethe home

country)
ExpPy ;- (wherel = 0,1, 2) = Foreign exposure-weighted regulation

Home country regulation (home country = countryhaf foreign parent bank)

HomeP;;_; (wherel = 0, 1, 2) = Home country regulation with 0, 1, and 2 lags

Destination country regulation (destination courtrgountry to which the loan goes)

DestPj;_; (where 1 = 0, 1, 2) = Destination country regulation with 0, 1, andagd

See Buch and Goldberg (2017) for more details erctimstruction of regulatory measures.
Table 4.2 provides summary statistics for changethése instruments. We see that most
changes occur for reserve requirements on localf@maign currency deposits followed by

capital requirements. A tightening of standardsuosz more often than a loosening.

Our sample is rather dominated by advanced ecomor(®@% of the underlying
observations in the Inward A and Outward speciitcet, 90% of the underlying observations
in the Inward B specification). However, we obseretatively more regulatory changes in
emerging market economies for the regulatory imsénts that are significant in the

regression analysis. This holds particularly traeféreign and local reserve requirements.
4.2.3 Data on the business and financial cycles

Another part of the dataset focuses on macroecanoamditions and was provided by the
BIS. It allows us to control for the current statethe business (output gap) and financial
(credit-to-GDP gap) cycles when assessing regylaspillovers (BIS 2014; Drehmann,
Borio, and Tsatsaronis, 2011). This is importanegithat changes in regulation often take

place in response to economic and financial camstiwhile their implementation might, in
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turn, affect economic outcomes. For example, Ceaittal. (2017a) analyse a new IMF
database on prudential policies for a sample of ddifhtries over the 2000-2013 period and
establish that the use of these policies is linkeddevelopments in credit and housing

markets.
4.2.4 Stylized facts

[Fact 1: The degree of internationalization is éietgeneous across German banks.]

A large percentage of German banks maintain intemma activities (Buch et al., 2011a).
Figure 4.1 shows that German banks have recerigased their foreign loan supply relative
to assets (lower left panel), whereas this canaailiserved for domestic lending (upper right
panel). On average, German banks are net lendgaisdiag their intragroup positions (lower
right panel). Hence, on average, they distribugeidlity to their foreign subsidiaries rather

than absorbing liquidity from them.

The size of international activities of German bmakd thus presumably their potential to
generate cross-border spillovers of regulationegawith the banks’ business models: notably,
large German banks conduct a relatively high amofitiheir business abroad (Fiorentino et
al., 2010). Table 4.3 shows correlations of bamdtsll, domestic, and foreign loan shares with
balance sheet characteristics. Besides the relevainbank size, it can be seen that German
banks’ capital and core deposits ratios correlawtpely with the share of domestic loans to
assets, whereas this finding is less pronouncexvem reversed for the share of foreign loans
to assets. We will therefore test whether bankdarie sheet characteristics affect their

responses to regulatory changes abroad and at (8eungon 4.3.1).

Heterogeneity in international activities also cem#o play if we look at foreign loans by
bank group relative to total foreign lending by @an banks. For example, in Q3:2013,
around 60% of foreign loans granted by German bas#ds be attributed to the “large
commercial banks”, around 20% to the “head ingg&utf savings banks and credit unions”,
but only 6% to “other commercial banks” and lesantli% to “savings banks and credit
unions” (Table 4.4). The average bank size in gl two banking groups is significantly
smaller compared to the former two banking grospsh that the result is consistent with the
relevance of bank size for the conduct of inteoral activities (Table 4.5). Furthermore,
comparing large commercial banks and head inssitotesavings banks and credit unions to
banks in the other banking groups reveals that llaey, on average, a lower capital ratio and
illiquid assets ratio, they are net lenders regaydheir intragroup positions and financed to a
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lower degree by core deposits. These differencemosure to foreign activities as well as

business models might thus impact the transmissignudential changes.
[Fact 2: (Inter)national activities of German bankglude loans to different sectors.]

Heterogeneity also exists regarding the sectorebKmtown of lending. For example,
German banks’ domestic loan supply comprises 5éeperof total assets: 14 percent directed
to banks, 37 percent to the non-bank private s€cernon-financial firms and households),
and 5 percent to the public sector (Table 4.6)chHanges in prudential regulation occur,
banks’ responses might vary depending on the lgpa.tWe analyse this issue further in
robustness tests (Section 4.3.1). Also, the sdatoraposition of loans differs between types
of German banks’ foreign affiliates. A relativelygh share of local (=foreign) lending by
foreign branches is directed toward the non-banikafg sector. In contrast, foreign
subsidiaries have similar shares of local lendixgosures to banks and the non-bank private
sector. Both foreign branches and subsidiaries taaira relatively high share of home

country (=domestic) loans to banks, most likelya@ing internal capital market activities.
[Fact 3: Foreign affiliates of German banks inctudoth branches and subsidiaries.]

German banks maintain both foreign subsidiariesfarglgn branches in a large number
of different counterparty countries. In an extendadalysis on the impact of the
organizational structure, we cover around 40 dastin countries with approximately 170
subsidiaries and 190 aggregates of branch&sreign subsidiaries are assumed to respond
differently to host country regulation than foreipnanches. For example, German banks’
foreign branches, which are under home countrylatign, can expand/reduce their activities
compared to domestic banks in the host countripgflatter face a tighter/looser regulatory
environment. In Section 4.3.2, we thus analyse dreforeign branches respond differently
to a tightening or loosening of host country pa@gicompared to foreign subsidiaries of

German banks.

° Note that, as described in the data section, waaldhave data on individual branches but the aggesof
branches per German parent bank and host coumdryexample, if the German parent bank A has twodiras
in the US, we have information on the sum of thesebranches.
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4.3 Empirical methodology and results

This section presents the baseline estimationsnfward and outward transmission of
prudential instruments (Section 4.3.1). We extendamalysis and ask whether banks adjust

their loan growth differently depending on theiganizational form in Section 4.3.2.
4.3.1 Baseline analysis of inward and outward transmissio of prudential policies

In the following, we provide a description of thaskeline empirical model to study inward
and outward transmission and comment on the resiilie analysis closely follows the

approach described in Buch and Goldberg (2017).

In each specification 1 to 3, we include our vdealf interest, a prudential policy change,
both contemporaneously as well as its two lagstheamore, the prudential policy is
interacted with banks’ balance sheet charactesissisowing how banks with different
(structural) balance sheet characteristics adjust foan growth in response to changes in
regulation. In regression Tables 4.7 to 4.16, er $ake of brevity, the reported coefficients
are the sum of the contemporaneous term and itdage with the corresponding p-value of

the F-statistics for joint significance in squaradkets.

As the prudential instrument enters individuallyvesll as in the interaction effects with
bank variables, we calculate a marginal effecti{ataverage) for both, the contemporaneous
changes as well as for the sum of contemporanendslagged changes. These marginal
effects give the effects of regulation for the aggr bank and are reported at the bottom of

each Table. Baseline regression models include dimlebank fixed effects.

Specification I Exposure-weighted inward transmission of regulation(Table 4.7).

AYpe = 0o + (o ExpPy¢ + oz ExpPy g + O(3EXpr,t—2) + a4 Xp-1 + ( BlEXpr,t "Xpt-1+
BzEXpr,t—1 * Xp,t—1 T B3ExpPy 2 - Xb,t—l) + fp + i + €b,t (1)

whereAY, is the log change in the domestic loans of baak time t. X% .1is a vector of
control variables that captures the degree to whiblank is exposed to changes in regulation
through ex ante balance sheet composition as 8escin Section 4.2.1. The prudential
policy changes are captured by ExpP, that is aexinof exposure-weighted prudential
policies outside the home country. We control faretinvariant heterogeneity at the bank
level by including bank fixed effects. fTime fixed effectsfcapture global developments that
affect all banks contemporaneously.
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The interaction terms of the prudential instrumeith banks’ balance sheet characteristics
shows how banks with different (structural) balasteet characteristics adjust their loan
growth in response to changes in regulation. Asbidmeline regression model includes time
and bank fixed effects, the coefficient of the iatgion term measures how the structure of

banks’ balance sheets affects the response oflbading to changes iregulation

This approach helps with identification in two dimséons. First, we estimate lending
responses (i.e. log changes in outstanding lodrnedank-level with respect to a change in
regulatory policies at the country-level. Assumithgit an individual bank does not drive
adjustments in regulatory policies, this reducedogeneity concerns. Second, we interact
changes in regulatory policies with balance shkatacteristics. Like this, we can account for
the fact that banks’ reactions to regulatory polbayn be heterogeneous depending on their
business model. For example, banks’ internatioatitmn pattern as well as liquidity and
capital buffers might determine to which extentaamlis affected by changes in regulatory

instrumentg?

Results for specification 1 are shown in Table 4/&; see that the exposure-weighted
index of changes in the overall prudential indegréases domestic loan growth for the
average bank (see marginal effects at the bottomable 4.7). While this effect is significant
contemporaneously, it becomes insignificant inrtiedium run, if we add the effects for the
first and second lag to a joint effect. One redsorthe lack of medium-run effects can be that
most of the changes in instruments are clustere@0ih2 and 2013. The result on the
prudential index is driven by two instruments, talpiequirements and loan to value ratios.
For the latter, we also see a significant effecttii@ average bank over current and two lags.
In quantitative terms, the current effect of tharldo value ratio is also strongest: Given a
tightening of the policy, loan growth rates increas average by 15.2% which corresponds
to an increase of the median loan growth rate @@.pér quarter) by 0.04 percentage points in
that quarter. Loan to value ratios have been ustedy by emerging market economies over
our sample period and have been both tightenedcarsgned. This provides a solid ground

for the empirical analysis.

Differences in bank characteristics do not seentdosistently affect the response to
regulatory changes abroad. The positive effecasef the prudential index is weakened for
banks with higher net intragroup positions; bamesponse to a tightening in the instrument
is more than four times weaker if the net intragréunding ratio increases by one standard

19 For a more detailed discussion about identificatisues, see Buch and Goldberg (2016).
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deviation. This might be because foreign affiliates/e less scope to provide intragroup

funding to the German parent bank given tighteulagon.

Specification 2 Inward transmission of home prudential policy via breign affiliates
(Table 4.8).

AYpjr = 0 + (quomeP]-,t + azHomeP,;_; + agHomeP,;_;) + a,Xp 1 + asZj +
(BlHomeP]-,t *Xpt-1 F BZHomer,t—l ‘Xp-1 T B3HomeP]-'t_2 ‘Kp-1) +hp + i+ €p,jt
(2)

whereAYy, is the log change in the loans to Germany of aidor affiliate bank b located
in Germany with a foreign parent from country jtime t. ** The vector of bank control
variables X.11s the same as above. The prudential policy chaagegaptured by HomeP,

reflecting prudential policy in the home countryatls the country of the parent bank of the

foreign-owned affiliate located in German¥;. represents the cycle variables for home

country j.

Results on specification (2) are shown in Table &#& the average foreign bank (see
marginal effects at the bottom of the Table), haoentry policy is of importance for sector-
specific capital buffers, loan to value ratios amderve requirements on local currency
deposits. The latter two instruments have been uosgdly by emerging market countries in
our sample. An increase in these instruments redtiee host (i.e. German) loan growth by
foreign affiliates located in Germany. The economagnitude of the current effect is
strongest for sector-specific capital buffers: @ietightening of the policy, on average loan
growth rates decrease by 17.4% which correspondsdecrease in the median loan growth

rate (1.43% per quarter) by 0.25 percentage points.

This decrease in loan growth can be caused bygionearents drawing on resources of
their foreign affiliates to fulfill higher resena capital requirements and to maintain lending
at home. The effect is, for example, less pronodriceilliquid banks which might have less
scope to transfer liquidity to their parent banks@larger and better-capitalized banks are
affected less severely, possibly due to higherdrsffvhich allow them to maintain loan
growth. Two conclusions can be drawn from thesaltesFirst, especially reductions in loan
growth in response to activity based measuresldi&ea to value ratios might be problematic

from the perspective of the German regulator irecimmestic and foreign financial cycles do

M |deally, we would like to distinguish between figreowned affiliates that are subject to Germae. (host)
country regulation and those that are subject taéhoountry regulation. Unfortunately, our data dballow us

to do so. However, regulatory changes in the hooentty might be important for both types of foreign
affiliates due to the internal capital market alnel influence of the parent bank.
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not coincide. Second, a foreign affiliate locatad@ermany is not independent from home
country regulation, in particular tighter regulatim its parent bank’s country does not make
it more attractive to increase loan growth in Gemng

Regarding the financial and business cycle, we firad an upswing in the financial cycle
of the home country has positive effects on loaowgn of foreign affiliates located in
Germany. In sum, this suggests that foreign aféiaare not independent of developments in
the country in which their parent bank is locatBeggulatory changes and macroeconomic

developments alike are mirrored in their lendingvétees within the host country.

Specification 3: Outward transmission of destinatio country prudential policy (Table
4.9).

AYp;e = ag + (ochestPLt + a,DestP;_; + a3DestP]-,t_2) + a4 Xp—1 + asZj; + (ByDestP;; -
Xp -1 + BoDestP g * Xp g + BsDestP 5 Xpo1) + i+ +fHh+ ey
(3)

whereAYy;; is the log change in the loans of a German batk & foreign country | at
time t. The prudential policy changes are captimge®estP, reflecting prudential changes in
the destination countrygf the loan by bank b. All other variables are dedi in parallel to

specifications (2) and (3). Again we interpret #ffect of the regulatory index by computing

its marginal effect for the average bank.

Results in Table 4.9 reveal that a tightening ie prudential index of the destination
country reduces loan growth of the average Gernak lto this country. Hence, stricter
policies in the destination country spill over ter®an banks even though these are not
always directly subject to the change in regulatibhe significant result for the prudential
index is driven in particular by changes in resemeguirements. For local reserve
requirements, banks do not only react in the shortas can be observed for the prudential
index, the concentration ratio or foreign reseeguirements. Also, the cumulated effect over
the current and following two quarters is nega@ significant. Our results thus suggest
that reserve requirements which have been usedynimsemerging market countries, have
indeed been successful in dampening lending inflodAvs increase in reserve requirements

imposes additional costs on funding, which mighttunn be passed on to borrowers by

12 |nterestingly, a tightening in concentration ratim the home market has the opposite effect, namel
increase in loan growth to the host (i.e. Germaajket. With tighter concentration ratios, banks lmhigeek to
increase diversification across regions. Howevieanges in this instrument go back to only two coest(the
Netherlands and France) such that these resultddshe taken with care.
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increasing loan rates and hence dampening crediwtr To simultaneously reduce the
country’s attractiveness for foreign capital infvan increase in reserve requirements can be
accompanied by expansive monetary policy, whichsleges into lower returns for foreign

investors.

A tightening of local reserve requirements relatesaverage to a short-run decline in loan
growth rates by 0.41 percentage points. The negafect is smaller for banks with more
liquid assets, possibly because holding the reduieserves may be less costly for these

banks, but reinforced for banks that obtain higregrintragroup funding.

Finally, macroeconomic developments in the desbnatountry matter for German banks’
international loan portfolio. An upturn in the basss and financial cycles causes a positive
response in loan growth. This suggests that Gerbzarks expand across borders during

economic and financial upswings in the respecte&tidation country.

Robustness tests

We test the robustness of our results to includimgntry-time fixed effects. They control
for unobserved time-varying factors at the desitbmatountry level such as demand effects.
With destination country-time fixed effects we am® longer able to estimate the
unconditional impact of regulatory changes on bi@nkling, but can still identify the bank-
specific effects of regulatory changes based onntezactions effects. The results are robust
(Table 4.10).

A second robustness tests exploits the granulafigur data and conducts regressions in
which the dependent variable is broken down by dom banks, to the non-bank private
sector, and the public sector. The sector breakdelows that responses to prudential
measures vary across loan sectors and specifisatubich might explain why we observe
only few significant results for total loan growtRor inward transmission through foreign
exposures, our results are strongest for loan dgrésvbanks and less pronounced to the non-
bank private sector (Tables 4.11-4.12). Loan grotaththe public sector in Germany is
negatively affected by a tightening in reserve megments (local and foreign currency) in
foreign countries (Table 4.13). For outward trarssioin, the negative effect of a tightening in
local-currency reserve requirements on German batdsl international lending is
confirmed contemporaneously and in the medium auddan growth towards the non-bank

private sector, as well as in the short-run towandsbank sector (Tables 4.14-4.15).

Finally, we test the robustness of our resultsxtdusling small exposures of a bank to a

foreign country as this might reflect idiosyncrakliasiness outside the scope of our model
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(not reported). Results remain robust when we ebeclilne 1% or 5% smallest destination

country-bank positions and when we change theetlingt of the standard errors.
4.3.2 Exploration of the banks‘ organizational structure

This Section explores whether foreign affiliateSediin their lending behavior in response
to prudential instruments due to their organizatldorm. We focus on outward transmission
distinguish between lending by foreign subsidiarsesl by foreign branches of German
banks. Foreign branches and subsidiaries might flextad differently by changes in
prudential instruments in the home and the hostnitgu(Danisewicz, Reinhardt, and
Sowerbutts, 2015). For institution-based instrurmerduch as capital requirements or
concentration limits, branches tend to be subjecthbme country regulation whereas
subsidiaries have to comply with host country ragah. We use this variation across bank

and instrument types to analyse banks’ differemégponses.

Our approach is similar to specification (3) bu¢ gample pools across foreign branches
and foreign subsidiaries of German banks. Thisgeslwur sample size relative to Table 4.9
as we exclude all banks that do not own foreigiiatis but only lend cross-border. We
allow for heterogeneous effects of cycle variablaisregulation and of the interaction of
regulation with bank variables by interacting thesth an indicator variable that equals one
in case of a foreign subsidiary. At the bottom able 4.16, we report the marginal effects of
the prudential instruments for branches and sulrsedi, where the latter consists of the joint

effect of the baseline category (=branch) plusitkeraction effect.

We find that the average foreign subsidiary redulces growth contemporaneously
following a tightening in the prudential index, s@especific capital buffers and loan to value
ratios. A tightening in foreign reserve requirenselgads to a reduction in loan growth of
foreign subsidiaries in the medium run. While fgreisubsidiaries are thus constrained by
host country regulation, we only find weaker evicerior foreign branches. A tightening in
concentration ratios leads to a reduction in loewth in the short run, while a tightening in
the prudential index leads to an increase in laawth in the medium run (finding significant
at 10% level only). Bank characteristics other ttr@norganizational structure seem to play a
less important role in the response of foreigniatés to regulatory changes. Overall, we find
that foreign subsidiaries react more strongly tetlemuntry regulation. Foreign branches do
not generate regulatory leakages by increasing gomawth after a tightening in host country

regulation.
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4.4 Conclusion

Global banks may generate cross-border spilloveteeoregulatory stance if they adjust
their international loan portfolio in response treign and domestic regulation. While
prudential instruments like reserve requirementdoan to value ratios have mostly been
implemented by emerging market countries, in retiems also advanced countries increase
their macroprudential toolkit to target financialsility. For countries like Germany with a
highly internationalized banking system, concerbsua regulatory spillovers are a topic of
utmost importance. Therefore policy discussions aondrdination are conducted at the
European level at the ESRB. This macroprudentiallybdas recently recommended
monitoring cross-border effects of macroprudenitiskruments on an annual basis (ESRB
2015). Our study may inform this current policy debby analyzing the inward and outward

transmission of regulation for German banks.

Overall, while we find evidence for cross-bordeillspers of regulation, there is no
general conclusion that holds for all types of gplinstruments and banks. Instead,
heterogeneity between banks, loan types and spatiiin matters.

Foreign regulatory changes spill over to loan ghowt Germany through both, foreign-
owned banks located in Germany as well as Germaredwbanks which maintain
international activities. Foreign-owned banks ledain Germany reduce their local loan
growth following a tightening of sector-specificpii@l buffers, local reserve requirements
and loan to value ratios in their parent bank’sntou This finding suggests that regulatory
pressure can have indirect effects on foreigniaféis located in Germany if their parent bank
draws resources from them in order to fulfill tightrequirements in the home country.
German-owned banks also transmit changes in foi@gntries’ regulatory stance to German

borrowers. A tightening of foreign regulation leddsan increase in domestic loan growth.

Furthermore, we find that German banks reduce daran growth given a tightening in
prudential instruments in the destination counklpwever, these negative responses abate
rather quickly, except for local reserve requiretaeffhus, our results suggest that reserve
requirements have been effective in dampening tenaiflows by German banks into foreign

economies.

Finally, transmission occurs not only because gula&ory changes but also because of
economic developments. This is reflected by thetfzat business and financial cycles matter

for lending decisions: foreign subsidiaries locabledsermany increase loan growth in the
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host country in response to an upturn in the fir@ncycle of their home country. Also,
German banks’ international lending behavior iscgatical in the sense that loan growth
increases in response to an upturn in the finarama business cycles of the destination

country.
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Appendix to Chapter 4

4 A Data

Data Description

To analyse the effect of changes in prudentiakumsénts on banks’ international activities,

we use three main data sources. First, bank-spetifia are obtained from the Deutsche
Bundesbank. Second, information on prudential imsémts come from the “IBRN Prudential

Instruments Database” introduced in Cerutti et(2017a). Variables on the business and
financial cycle are provided by the Bank for Intional Settlements (BIS).

External position report

Since 2003, all German banks have been requiregeptart their foreign assets and liabilities
(in thousands of euro) on a monthly basis and bralevn by sector, destination country, and
asset class. Foreign subsidiaries of German bamkgde a report on their external positions
by entity whereas foreign branches of German b&dated in the same host country provide
a joint report. A detailed description of the rapay can be found in Fiorentino et al. (2010).
Table Al in the Appendix provides information oe thariables used in this chapter.

Macroeconomic variables

Prudential instrumentsData are obtained from Cerutti et al. (2017a) andilable for more
than 60 countries over the period 2000-2014. Te#uments in the database include sector-
specific capital requirements (i.e. real state icrednsumer credit, and other), countercyclical
capital buffers, interbank exposure limits, concamin limits, loan-to-value ratio limits,
general capital requirements, and reserve requitemeA tightening is coded by 1, a

loosening by -1, and zero otherwise.
Business cycleThe state of the business cycle is approximayethid output gap (BIS 2014).

Financial cycle The state of the financial cycle is estimatedtly credit-to-GDP gap (BIS
2014).
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Construction of Balance Sheet Variables

Independent Variables

Variable Name

Description

Data Source

llliquid Assets Ratio

(Loans and advances to baoils loans and advanc
to non-banks, including received bills) / Assets%5)

bsMonthly balance sheet
statistics (Deutsche
Bundesbank)

Core Deposits Ratio

Savings deposits / Assets fin %

Monthly balance sheet
statistics (Deutsche
Bundesbank)

Capital Ratio

Equity capital / Assets (in %)

Monthlalance sheet
statistics (Deutsche
Bundesbank)

Net Intragroup Funding

(Liabilities minus claimstbé parent bank vis-a-vis
foreign affiliates, summed across all affiliates pe
parent bank)/Liabilities (in %)

Monthly balance sheet
statistics (Deutsche
Bundesbank)

Log Total Assets

Log (balance sheet total)

Montidiance sheet
statistics (Deutsche
Bundesbank)

International Activity Ratig

(Foreign assets plus foreign liabilities) / (Tcaabets
plus total liabilities) (in %)

Monthly balance sheet
statistics (Deutsche

Bundesbank)
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4.B Figures and Tables

Figure 4.1: Domestic and Foreign Lending Activitief German Banks

This Figure gives the evolution of German banksincsupply. Data are observed quarterly from
Q1:2002-Q4:2013. The figure shows unweighted awsagross the sample of German bank holding
companies. Descriptive statistics are shown fokbaloan-to-asset ratios (in %), the breakdown into
domestic versus foreign loans to assets (in %)edkas the net intragroup funding (net due) vagabl
that measures, from the perspective of a bank’siqieaters, total net internal borrowing, that is
liabilities minus claims of the parent bank visia-all foreign affiliates of the parent bank relatito
total liabilities (in %) (Source: Deutsche Bundedbkfonthly Balance Sheet Statistic).
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Table 4.1: Summary Statistics on Bank Characteristis and Loan Growth

This Table provides summary statistics for banlkabe¢ sheet and lending data for the inward andardttvansmission data
set. For Inward A and B we report log changes of ektin loans, i.e. to Germany, on an aggregate basigell as split by
counterparty sector. For Outward transmission, gmort log changes of loans in each destination tcpuagain on an
aggregate basis as well as split by counterpadioseData are observed quarterly from Q1:2002-Q¥32 Banking data
comes from on th&lonthly Balance Sheet Statistiand theExternal Position Repornbf the Deutsche Bundesbank and is
reported at the group level (inward A and outwaarhgle) as well as at the level of the individuahlbéinward B sample).
The net intragroup funding variable measures, fileenperspective of a bank’s head office, totalimtetrnal borrowing vis-a-
vis all its related domestic and international a#§.

All Banks (Inward A) All Banks (Inward B) All BankgOutward)

(bank-quarter obs=3852) (bank-quarter obs:zsgl)(bank—que:)rtt)zrz—clig;gr;gt)ioncountry
Variable Mean Median SD Mean Median SD Mean Median SD
Balance sheet data
Dependent Variables
A Domestic Loans 0.18 0.14 10.51 1.25 0.64 26.11
A Destination Country Loans -0.58 0.00 21.13
A Loans to banks -0.23 -0.13 26.66 -0.51 0.00 38.760.19 0.00 19.12
A Loans to non-bank private sector 0.20 0.21 9.74 690. 0.35 20.93 -0.49 0.00 16.29
A Loans to public sector -0.80 -0.35 20.07 -0.01 0z10. 0.59 0.00 0.00 0.18
Independent Variables
Log Total Assets 23.49 23.60 1.87 21.99 21.96 1.55 23.44 23.54 1.89
Capital Ratio (%) 4.38 3.90 3.00 6.51 4.97 6.98 34.5 3.86 441
llliquid Assets Ratio (%) 68.85 70.19 15.89 81.52 9.63 20.04  68.39 70.10 16.43
International Activity (%) 6.48 3.30 7.46 na na na 6.16 2.98 7.38
Net Intragroup Funding/Liabilities (%) -0.22 0.00 3.30 0.00 0.00 1.00 -0.24 0.00 3.32
Core Deposits Ratio (%) 23.55 15.11 2418  19.77 884 2420 2475 15.15 25.55
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Table 4.2: Summary Statistics on Changes in Prudeiatl Instruments

This Table shows summary statistics on changesudential instruments for banks located in Germawsr the 2002-2013
period. Data on the eight instruments comes froar‘Brudential Instruments Database” developed byifiat al. (2017b)

and is on the quarter level. The number of chamggsudential instruments is reported on severalatisions, i.e. on the
country-time level and on the bank-time level. Tagt column of each Table shows the ratio of prtidenhanges to total
observations (i.e. the share of non-zero obsemstioThe column “Exposure weighted observationsbased on the
underlying data on prudential changes in foreignntges (columns “base data”). The reported datatmsed on the
regression sample. “na” indicates that no dataavadable for this instrument. Source: IBRN.

Inward: Specification A

Exposure-
Base Data (Before Aggregating to Exposure-Weighted Weighted
Measures) Observation
S
# of
Coﬁjg{r - Country- # of Proportion Proportion in
# of Country- Nty Time Bank- P P
. Time ; that is non- ExpP_t that
Time Changes Changes Time )
Changes ) h zero is non-zero
(Tightening) (Loosening Changes

Instrument
Prudential index 441 305 136 3,623 0.166 0.952
General capital requirements 66 66 0 880 0.024 90.20
Sector specific capital buffer 62 47 15 2,299 0.023 0.526
Loan-to-value ratio limits 83 62 21 2,833 0.031 976
Reserve requirements:
Foreign 121 79 42 3,623 0.046 0.778
Reserve requirements: Local 215 104 111 3,623 0.081 0.871
Interbank exposure limit 18 17 1 838 0.007 0.193
Concentration ratio 28 26 2 1,623 0.011 0.368

Inwards: Specification B

Policy Changes in Home Country

. # of :
# of Country-Time # of Country-Time #_ of Country- Bank- Propor_tlon
Changes Time Changes . that is
Changes (Tightening) (Loosening) Time non-zero
Instrument 9 9 9 Changes
Prudential index 131 102 29 304 0.120
General capital requirements 24 24 0 69 0.027
Sector specific capital buffer 17 16 1 24 0.009
Loan-to-value ratio limits 28 22 6 68 0.027
Reserve requirements: Foreign 32 25 7 48 0.019
Reserve requirements: Local 73 39 34 144 0.057
Interbank exposure limit 9 9 0 18 0.007
Concentration ratio 10 10 0 42 0.017
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Table 4.2 continued

Outward Transmission of Policy to Destination County

Policy Changes in Destination Country
# of
# of Country-Time # of Country- Bank- Proportion

# of Country-Time Changes Time Changes Country- thatis

Changes (Tightening) (Loosening) Time  non-zero
Instrument Changes
Prudential index 390 267 123 29,347 0.161
General capital requirements 61 61 0 4,393 0.024
Sector specific capital buffer 58 43 15 4,331 a.02
Loan-to-value ratio limits 80 60 20 5,898 0.032
Reserve requirements: Foreign 99 62 37 7,615 0.042
Reserve requirements: Local 185 82 103 14,136 0.078
Interbank exposure limit 17 16 1 1,264 0.007
Concentration ratio 26 23 3 1,959 0.011
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Table 4.3: Correlations Between Loan Shares and Bahce Sheet Characteristics

This Table shows correlations between banks’ laaasket ratios and balance sheet data. Data aeevedsquarterly from
Q1:2002-Q4:2013. Banking data comes from onNtmmthly Balance Sheet Statistiof the Deutsche Bundesbhank and is
reported at the (consolidated) group level. Desiggpstatistics are shown for banks' loan-to-asagbs (in %) and the
breakdown into domestic versus foreign loans tetagsn %). Balance sheet characteristics are asedkein Table 4.1 in the
Appendix.

All Banks (Inward A)
(n=3852)
Variable Loans/Assets (%) Domestic Loans/Assets (%) Foreaans/Assets (%)

Correlation with balance sheet variable (for eaahkib and quarter t)

Independent Variables

Total Assets (thd Euro) -0.24 -0.38 0.31
Capital Ratio (%) 0.20 0.16 -0.01
llliquid Assets Ratio (%) 0.93 0.68 0.06
International Activity (%) -0.02 -0.59 0.94
Net Intragroup Funding/Liabilities (%) -0.09 0.12 0.31
Core Deposits Ratio (%) -0.10 0.14 -0.35
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Table 4.4: Shares of Banking Groups in Lending

This Table provides summary statistics for lendilaga by banking group. Data are shown for the de@4:2013. Banking
data comes from on thiglonthly Balance Sheet Statistiof the Deutsche Bundesbank. Column (1) shows thé&itgn
group’s total loans relative to total loans offainks in the sample (in %). Column (2) shows thie &f the banking group’s
domestic loans in total domestic loans of all bainkthe sample (in %). Column (3) shows the rafithe banking group’s
foreign loans in total foreign loans of all banksthe sample (in %). The last column shows the greege share of
observations attributed to each banking group.

All Banks (Inward A)
by banking group in 2013Q4

Variable Total loans Domestic loans Foreign loans Obsematio

Loans by banking group to total loans, by loan t{b¢ % of total

Share of Each Banking group

Large commercial banks 37.37 22.78 60.95 5.71
Other commercial banks 7.82 8.77 6.30 32.86
Head institutes of savings banks and credit unions 29.01 33.23 22.20 15.71
Savings banks 2.22 3.47 0.19 10.00
Credit unions 1.69 2.69 0.07 17.14
Mortgage banks 8.98 10.18 7.05 12.86
Building societies 3.43 5.26 0.48 571
All banking groups 100% 100% 100% 100%
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Table 4.5: Bank Characteristics by Banking Group

This Table provides summary statistics by bankiraug. Data are shown for the period Q4:2013. Bapkiata comes from
the Monthly Balance Sheet Statistio§ the Deutsche Bundesbank and is reported atetred bf the individual bank. We
depict the mean for various variables as specifigtie column head across all banks in a bankiogmr

All Banks (Inward A)
mean, by banking group in 2013Q4

Assets Foreign . Capital Illiquid . Net Intragroup Core
Variable (billion loan II(D) g;nzigfe Ratio Assets Ratio IAnth;:/?tan((g/n;a\I Funding/Liabilities Deposits
Euro) share (%) (%) S Ratio (%)

Banking group

Large commercial banks 611.00 21.58 30.19 3.33 451.9 14.95
Other commercial banks 11.40 16.39 50.26 11.18 566.6 11.87
Head institutes of

savings banks and credit 128.00 17.61 44.97 412 62.60 11.19
unions

Savings banks 13.40 181 66.73 4.95 68.56 0.92
Credit unions 6.07 2.59 63.70 5.07 66.29 1.49

-1.93
-0.31

-0.39

0.01
0.17

29.66
36.33

9.40

62.56
63.74
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Table 4.6: Domestic and Foreign Loan Shares and Sectal Breakdown

This Table provides summary statistics for lendilagn. Data are observed quarterly from Q1:20022@¥B. Banking data
comes from theMonthly Balance Sheet Statistiof the Deutsche Bundesbank and is reported atciresélidated) group
level (inward A sample). For German banks’ foreiganches, data are not reported by individual brdnd aggregated by
destination country and parent bank. For foreighsgliaries, data are reported at the level of tidividual subsidiary.

Descriptive statistics are shown for banks’ loarasset ratios (in %) and the breakdown into dormestisus foreign loans
to assets (in %) as well as the sectoral spliedifitiating between loans to banks, to non-bankatisector and to the
public sector.

All Banks (Inward A) Foreign Branches Foreign Sdimies
(n=3852) (n=9615) (n=6263)

Variable Mean Median SD Mean Median SD Mean Median SD
Balance sheet data
Dependent Variables
Total Loans/Assets (%) 66.19 66.25 16.60 65.87 055. 31.40 66.05 74.04 29.19
Domestic Loans/Assets (%) 56.00 56.83 21.59 20.31 6.80 28.10 16.07 4.01 24.22
Foreign Loans/Assets (%) 10.19 471 13.26 45.56 9240. 35.19 49.98 50.03 32.98
Domestic Loans/Assets (%) by sector

to banks 14.03 10.21 13.72 20.37 6.20 28.06 1233 831 22.01
Setc‘:onro“'ba”k private 36.66 34.47 2410 177 0.00 7.69 3.84 0.02 10.27

to public sector 5.10 2.24 6.93 0.23 0.00 1.83 0.15 0.00 1.04
Foreign Loans/Assets (%) by sector

to banks 2.29 0.28 5.09 6.90 0.00 17.93 23.70 13.69 26.17
s etc‘; O”ron'ba”k private 7.40 1.96 1117 41.82 34.22 3402  26.89 13.24 28.99

to public sector 0.51 0.00 1.73 1.18 0.00 6.71 1.15 0.00 4.23
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Table 4.7: Inward Transmission of Policy Through Danestic Banks’ International

Exposures

This Table reports the effects of changes in rémguiaand bank characteristics and their interastion log changes in total
loans. The data are observed quarterly from Q1:2Q@22013 for a panel of domestic bank holding camies whereas we
use consolidated data. Foreign-exposure-weightgdlagon ExpP is calculated as the weighted averfgehanges in
foreign regulation where the weights are the tasslets and liabilities of the bank in the respediiveign country. For ExpP
and its interaction effects, the reported coeffitiés the sum of the contemporaneous term and #&gs, |with the
corresponding p-value of the F-statistic for j@ignificance reported below. For more details anvhriables see Appendix,
Table 4.1. Each column gives the result for theulatgry measure specified in the column headlink.specifications
include fixed effects as specified in the lowertpdrthe Table. Standard errors are clustered Imk.bR-values are reported
in square brackets. ***, ** and * indicate sigriféince at the 1%, 5%, and 10% level, respectively.

) ) @3) @) ) (6) )
Expp=  SXPP- Sentor. | EXPP= ExpP=  ExpP= ExpP=
Prudential R apltal Specific Loan To Resgrve Resgrve Concentrati
IndexC equireme Capital Valqe Requwe_me Requireme on Ratios
nts Buffer Ratio nt Foreign nt Local
Foreign-Exposure-Weighted Regulation -4.417 73.107 -145.850 132.524 -260.478 -64.081 4452,
(ExpP)
[0.909] [0.258] [0.170] [0.139] [0.431] [0.272] R3]
Log Total Assets_t-1 -5.922%+* 5 34*++ .5 632**  -5637** -5466** -5634** .5 803**
[0.001] [0.003] [0.001] [0.002] [0.003] [0.002] 2]
Capital Ratio_t-1 -0.591* -0.475* -0.488* -0.473* -0.409* -0.472* HO5**
[0.035] [0.086] [0.073] [0.097] [0.097] [0.085] [@4]
llliquid AssetsRatio_t-1 -0.189**  .0.182**  -0.192**  -0.193** -0.187** -0.172**  -0.190***
[0.001] [0.001] [0.000] [0.001] [0.001] [0.001] 1]
International Activity t-1 0.142* 0.121 0.179** 0.114 0.131* 0.124* 0.143*
[0.056] [0.139] [0.017] [0.170] [0.053] [0.088] [@60]
Net Intragroup Funding_t-1 -0.311 -0.398** -0.386 -0.365 -0.419* -0.380* -0732
[0.158] [0.047] [0.115] [0.108] [0.064] [0.080] [@5]
Core Deposits Ratio_t-1 -0.032 -0.026 -0.029 -0.005 -0.017 -0.023 -0.024
[0.510] [0.588] [0.529] [0.901] [0.716] [0.616] B14]
Log Total Assets * ExpP 0.133 -2.111 4.534 -2.528 12.148 0.616 -1.900
[0.919] [0.390] [0.267] [0.376] [0.396] [0.778] BB4]
Capital Ratio * ExpP 3.105 -0.719 2.091 -3.811 17.859* 4.391 4.602**
[0.155] [0.772] [0.484] [0.203] [0.051] [0.175] 1]
llliquid AssetsRatio * ExpP -0.170 -0.313 0.478 -0.641 -2.032 0.383* -0.531
[0.357] [0.248] [0.355] [0.223] [0.115] [0.077] 8]
International Activity* ExpP -0.260 0.268 -2.095%** 0.662 0.675 -0.396 -0.350
[0.468] [0.685] [0.005] [0.428] [0.767] [0.207] HB5]
Net Intragroup Funding * ExpP -1.383*+* -0.402 3.542 -1.034 22.045* 0.919 -5.559*
[0.005] [0.721] [0.220] [0.355] [0.054] [0.573] [@0]
Core Deposits Ratio * ExpP 0.053 0.090 0.166 -0.089 -0.264 -0.034 -0.263
[0.594] [0.467] [0.345] [0.708] [0.756] [0.814] m1]
Observations 3,757 3,757 3,757 3,757 3,757 3,757 3,757
R-squared 0.062 0.070 0.057 0.064 0.086 0.063 0.054
Adjusted R-squared 0.043 0.052 0.038 0.045 0.068 0.045 0.035
Number of Banks 96 96 96 96 96 96 96
Time Fixed Effects Yes Yes Yes Yes Yes Yes Yes
Bank Fixed Effects Yes Yes Yes Yes Yes Yes Yes
Marginal Effect of ExpP (Contemporaneous 0.405 2.722 -7.636 14.785** -44.407 -7.674 -5.984
and Lagged Indicator) [0.874] [0.446] [0.217] [0.012] [0.141] [0.206] ®64]
Contemporaneous Marginal Effect of ExpP 8.754  5.523™ ©.078 15173 -21.458 1.745 63
[0.014] [0.002] [0.232] [0.001] [0.244] [0.604] @66]
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Table 4.8: Inward Transmission of Policy via Foreig-Owned Affiliates

This Table reports the effects of changes in rémguiaand bank characteristics and their interastion log changes in total
loans. The data are quarterly from Q1:2002- Q4:2dt & panel for foreign-owned affiliates locatedGermany. HomeP
refers to changes in regulation in the home (iaept bank) country of foreign affiliates located Germany. For the
marginal effect of HomeP as well as HomeP intepactffects the reported coefficient is the sumhef tontemporaneous
term and two lags, with the corresponding p-valiihe F-statistic for joint significance reporteeldw. For more details on
the variables see Appendix, Table 4.1. Each colgmas the result for the regulatory measure spetifn the column
headline. All specifications include fixed effeets specified in the lower part of the Table. Stath@airors are clustered by
home country. P-values are reported in square btack**, **, and * indicate significance at the 1%%, and 10% level,

respectively.

1) (2 y (3)P 4) (5) (6) ]
HomeP= omer= HomeP= HomeP=
HomeP'— Capital Sectpr- HomeP= Reserve Reserve HomeP= .
Prudential Requiremen Specific Loan To Requiremen Reguiremen Concentrati
IndexC a Capital ~ Value Ratio quire a on Ratios
ts Buff t Foreign t Local
uffer
Home Country Regulation HomeP_t -41.624 22.788 /i -64.058 193.626 -10.774 -11.312
[0.563] [0.579] [0.012] [0.293] [0.294] [0.810] B8]
. -48.934** -14.234 129.751 93.210* - - -11.289
Home Country Regulation HomeP_t-1 253.897% 121 .710%
[0.028] [0.771] [0.481] [0.072] [0.004] [0.006] [69]
Home Country Regulation HomeP_t-2 -11.523 -3.113 -116.128  -83.172** -56.095 37.359  3.800
[0.675] [0.932] [0.366] [0.006] [0.267] [0.346] R 1]
Log Total Assets_t-1 -5.309%**  -4.731**  5057** -5.064**  -4768%*  -4.939%*  -4.665**
[0.002] [0.002] [0.001] [0.001] [0.002] [0.002] [@1]
Capital Ratio_t-1 0.143 0.224** 0.207* 0.184* 00 0.186* 0.207**
[0.233] [0.041] [0.047] [0.098] [0.067] [0.094] 6]
llliquid AssetsRatio_t-1 -0.126* -0.083 -0.103* -0.095 -0.105* E01** -0.094*
[0.055] [0.163] [0.079] [0.119] [0.061] [0.042] [88]
Net Intragroup Funding_t-1 -0.143 -0.131 -0.189 266. -0.294 -0.266 -0.271
[0.663] [0.684] [0.532] [0.359] [0.253] [0.332] ®12]
Core Deposits Ratio_t-1 0.020 0.034 0.035 0.022 39.0 0.028 0.035
[0.808] [0.663] [0.655] [0.773] [0.609] [0.714] [E56]
BIS Financial Cycle (Home country) 0.094** 0.098**  0.093* 0.094** 0.081* 0.086* 0.090**
[0.046] [0.032] [0.056] [0.020] [0.088] [0.053] 4]
BIS Business Cycle (Home country) 0.650 0.582 0.713 0.780 0.451 0.523 0.561
[0.302] [0.343] [0.230] [0.227] [0.462] [0.410] 58]
Log Total Assets * HomeP 3.593** 0.853** 5.225%*  (0.730*** 2.212%* 2.452%** 2.797%*
[0.234] [0.732] [0.258] [0.777] [0.611] [0.033] [®06]
Capital Ratio * HomeP 0.783** -0.599%** 1.709%** N56%** -0.128*** 0.904*** -1.049%**
[0.115] [0.542] [0.375] [0.454] [0.922] [0.034] 58]
llliquid AssetsRatio * HomeP 0.127** -0.264*** 1.648*** 0.058*** 0.843** 0.373** -0.481*+*
[0.542] [0.187] [0.052] [0.867] [0.110] [0.016] 5]
Net Intragroup Funding * HomeP -4.497%*  J7.707** 11.750***  -5.000***  -19.778** = 7.533*** 4.072%*
[0.015] [0.099] [0.524] [0.098] [0.686] [0.267] ™3]
Core Deposits Ratio * HomeP 0.160*** 0.188*** -1 93+ 0.638** 0.340** -0.129%** 0.129%*
[0.170] [0.238] [0.001] [0.061] [0.586] [0.472] [22]
Observations 2,466 2,466 2,466 2,466 2,466 2,466 4662,
R-squared 0.091 0.081 0.084 0.094 0.084 0.094 0.080
Adjusted R-squared 0.035 0.025 0.029 0.039 0.029 0390. 0.024
Number of Banks 72 72 72 72 72 72 72
Time Fixed Effects Yes Yes Yes Yes Yes Yes Yes
Bank Fixed Effects Yes Yes Yes Yes Yes Yes Yes
Marginal Effect of HomeP -5.334* 2.510 -41.154**  -13.187* 6.892 -7.485 -08
(Contemporaneous and Lagged [0.069] [0.746] [0.000] [0.075] [0.442] [0.145] BB7]
Indicator)
Contemporaneous Marginal Effect of  -3.886 0.469 -17.384** -9.863 -9.303 -8.850* 5.191*
HomeP [0.233] [0.901] [0.011] [0.101] [0.523] [0.083] [@4]
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Table 4.9: Outward Transmission of Policy to Destiation Country

This Table reports the effects of changes in dastin country regulation and bank characteristicday changes in total
loans by destination country. The data are quarfesim Q1:2002- Q4:2013 for a panel of bank holdomgnpanies whereas
we use consolidated data. DestP refers to the elsaingregulation in the destination country of kben. For the marginal
effect of DestP as well as DestP interaction effettte reported coefficient is the sum of the compteraneous term and two
lags, with the corresponding p-value of the F-stiatifor joint significance reported below. For matetails on the variables
see Appendix, Table 4.1. Each column gives theltrésuthe regulatory measure specified in the owluheadline. All

specifications include fixed effects as specifiedhe lower part of the Table. Standard errorsctustered by destination
country. P-values are reported in square brackets.**, and * indicate significance at the 1%, 5%nd 10% level,

respectively.

1) (2 3) 4) (5) (6) ]
DestP=
DestP= cD:est'P— Sector- DestP= DestP= DestP= DestP=
. apital e Loan To Reserve Reserve .
Plr ugen(t:lal Requireme SCpec_lﬂlc Value Requireme Requireme ConcRen_t rat
naex nts Bap|ta Ratio nt Foreign  nt Local on Ratios
uffer
Destination Country Regulation DestP_t 6.609***  LgR*+* 2.199 8.388 2.940 2.842 -2.739
[0.007] [0.000] [0.692] [0.227] [0.345] [0.293] 16]
Destination Country Regulation DestP_t-1 -5.333* 961 -3.519 -4.265 -3.742 -5.977* 3.078
[0.038] [0.504] [0.273] [0.557] [0.157] [0.053] B62]
Destination Country Regulation DestP_t-2 -2.903  283¥**  -12.359%** -4.044 -4.829 -1.215 -7.128
[0.204] [0.004] [0.005] [0.555] [0.114] [0.588] Hb9]
Log Total Assets_t-1 -0.187 -0.171 -0.191 -0.188 .180 -0.180 -0.184
[0.263] [0.318] [0.257] [0.261] [0.270] [0.287] ®r4]
Capital Ratio_t-1 -0.012 -0.013 -0.011 -0.012 -0.01  -0.010 -0.010
[0.543] [0.517] [0.546] [0.514] [0.563] [0.594] B68]
llliquid AssetsRatio_t-1 -0.004 -0.006 -0.005 -0.004 -0.004 -0.005 -0.004
[0.557] [0.408] [0.496] [0.561] [0.552] [0.477] B12]
International Activity t-1 -0.043** -0.034* -0.046*  -0.038* -0.039** -0.037* -0.038*
[0.034] [0.080] [0.043] [0.054] [0.044] [0.056] [@B4]
Net Intragroup Funding_t-1 0.072 0.051 0.074 0.066 0.073 0.070 0.074
[0.120] [0.255] [0.111] [0.156] [0.116] [0.131] mi4]
Core Deposits Ratio_t-1 0.008 0.007 0.008 0.008 08.0 0.008 0.007
[0.358] [0.447] [0.363] [0.361] [0.365] [0.339] [®82]
BIS Financial Cycle (Destination country) 0.012*** (0.012*** 0.012%** 0.012%* 0.012%** 0.012%** 0.012***
[0.004] [0.003] [0.004] [0.004] [0.004] [0.004] [@4]
BIS Business Cycle (Destination country) 0.081**  0&p** 0.082** 0.079** 0.083** 0.082** 0.082**
[0.024] [0.022] [0.024] [0.026] [0.023] [0.020] 2]
Log Total Assets * DestP 0.069 -1.996%** 0.460** 038 0.277 0.223 0.305
[0.721] [0.000] [0.014] [0.948] [0.162] [0.310] m88]
Capital Ratio * DestP 0.023 -0.151* 0.046 0.027 (06} 0.060 0.091
[0.575] [0.028] [0.472] [0.805] [0.593] [0.260] [018]
llliquid Assets Ratio * DestP -0.006 -0.024 0.033 0.041 -0.026* -0.027%** -0.026
[0.468] [0.549] [0.290] [0.611] [0.077] [0.001] B569]
International Activity * DestP 0.042 -0.019 0.087*  0.047 0.054 0.048 0.011
[0.144] [0.804] [0.096] [0.505] [0.183] [0.148] @B2]
Net Intragroup Funding * DestP 0.014 0.096 0.001  334* -0.004 -0.094** 0.037
[0.751] [0.531] [0.994] [0.042] [0.891] [0.026] RBB1]
Core Deposits Ratio * DestP 0.004 -0.043 0.012 £0.00 0.020* 0.004 0.041
[0.697] [0.172] [0.452] [0.906] [0.012] [0.756] [B5]
Observations 177,777 177,777 177,777 177,777 177,77 177,777 177,777
R-squared 0.005 0.005 0.005 0.005 0.005 0.005 0.005
Adjusted R-squared 0.004 0.004 0.004 0.004 0.004  0040. 0.004
Number of Destination Countries 52 52 52 52 52 52 2 5
Number of Banks 96 96 96 96 96 96 96
Destination Country Fixed Effects Yes Yes Yes Yes esY Yes Yes
Time Fixed Effects Yes Yes Yes Yes Yes Yes Yes
Bank Fixed Effects Yes Yes Yes Yes Yes Yes Yes
Marginal Effect of DestP 0.060 0.350 0.371 0.628 0.011 -0.293* 0.043
(Contemporaneous and Lagged Indicator) [0.749] [0.560] [0.290] [0.230] [0.975] [0.042] @62]
Contemporaneous Marginal Effect of -0.269** 0.176 -0.110 0.129 -0.326* -0.407** -0.667
DestP [0.039] [0.581] [0.742] [0.675] [0.060] [0.013] [@63]
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Table 4.10 : Outward Transmission of Policy to Degtation Country

Using County-Time Fixed Effects

This Table reports the effects of changes in dastin country regulation and bank characteristicdag changes in total
loans by destination country. The data are quarfesin Q1:2002- Q4:2013 for a panel of bank holdawgnpanies whereas
we use consolidated data. DestP refers to the elsangegulation in the destination country of liben. Due to the inclusion
of twoway country-time fixed effects, the destioaticountry policy and the cycle variables are netuded on a standalone
basis. For the marginal effect of DestP interacéfiacts, the reported coefficient is the sum ef tontemporaneous term and
two lags, with the corresponding p-value of thetdtistic for joint significance reported below. Fowre details on the
variables see Appendix, Table 4.1. Each columnsgikie result for the regulatory measure specifiethé column headline.
All specifications include fixed effects as speaifiin the lower part of the Table. Standard eramesclustered by destination
country. P-values are reported in square brackéts.**, and * indicate significance at the 1%, 5%and 10% level,

respectively.

(1)

(2)

(3)

(4)

(5)

(6)

(7)

DestP=
o Dn S lamto Resne Rewne | DSPT
IndexC  Requirements Capital Va".Je Requm_ement Requirement Ratios
Buffer Ratio Foreign Local
Log Total Assets_t-1 -0.189 -0.172 -0.194 -0.191 .186 -0.183 -0.186
[0.265] [0.321] [0.255] [0.261] [0.272] [0.286] mre6]
Capital Ratio_t-1 -0.012 -0.012 -0.011 -0.012 -0.01 -0.009 -0.010
[0.537] [0.537] [0.550] [0.519] [0.572] [0.610] B01]
lliquid AssetsRatio_t-1 -0.004 -0.006 -0.005 -0.004 -0.004 -0.005 -0.004
[0.549] [0.402] [0.492] [0.561] [0.547] [0.479] BB1]
International Activity t-1 -0.042** -0.033* -0.03%*  -0.038* -0.039** -0.037* -0.038*
[0.039] [0.085] [0.048] [0.059] [0.050] [0.062] [61]
Net Intragroup Funding_t-1 0.070 0.049 0.073 0.064 0.072 0.068 0.072
[0.134] [0.285] [0.124] [0.169] [0.128] [0.144] @8]
Core Deposits Ratio_t-1 0.008 0.007 0.008 0.008 08.0 0.008 0.008
[0.343] [0.432] [0.352] [0.350] [0.353] [0.329] [®66]
Log Total Assets * DestP 0.061 -1.993*** 0.504** @3 0.266 0.209 0.216
[0.759] [0.000] [0.007] [0.942] [0.188] [0.360] B18]
Tierl Ratio * DestP 0.029 -0.148** 0.057 0.041 ®02 0.065 0.064
[0.517] [0.044] [0.375] [0.727] [0.441] [0.242] RR1]
lliquid Assets Ratio * DestP -0.005 -0.022 0.033 0.045 -0.024* -0.027*** -0.019
[0.566] [0.586] [0.281] [0.503] [0.093] [0.002] [®58]
International Activity * DestP 0.040 -0.012 0.097*  0.049 0.041 0.041 0.017
[0.205] [0.873] [0.097] [0.489] [0.301] [0.254] [@00]
Net Intragroup Funding * DestP 0.017 0.111 0.012  328* -0.004 -0.097** 0.065
[0.717] [0.469] [0.940] [0.052] [0.879] [0.019] [5]
Core Deposits Ratio * DestP 0.003 -0.042 0.015 ®.00 0.018* 0.002 0.040
[0.736] [0.182] [0.363] [0.864] [0.028] [0.873] 7]
Observations 177,777 177,777 177,777 177,777 177,77 177,777 177,777
R-squared 0.020 0.020 0.020 0.020 0.020 0.020 0.020
Adjusted R-squared 0.006 0.006 0.006 0.006 0.006 0060. 0.006
Number of countries 52 52 52 52 52 52 52
Number of banks 96 96 96 96 96 96 96
E)f?:(t:ltr;atlon country-time fixed Yes Yes Yes Yes Yes Yes Yes
Bank fixed effects Yes Yes Yes Yes Yes Yes Yes
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Table 4.11: Inward Transmission of Policy Through mestic Banks’ International

Exposures — Loans to Banks

This Table reports the effects of changes in réguiaand bank characteristics and their interastion log changes in loans
to banks. The data are quarterly from Q1:2002- Q#32for a panel of domestic bank holding compamibereas we use
consolidated data. Foreign-exposure-weighted régul&ExpP is calculated as the weighted averagehahges in foreign

regulation where the weights are the total assetdiabilities of the bank in the respective foreicpuntry. For ExpP and its
interaction effects, the reported coefficient is Bum of the contemporaneous term and two lagh, thv corresponding p-
value of the F-statistic for joint significance ogfed below. For more details on the variables/gggendix, Table 4.1. Each
column gives the result for the regulatory measpecified in the column headline. All specificasanclude fixed effects

as specified in the lower part of the Table. Statidarors are clustered by bank. P-values are tegpan square brackets.

*x *x and * indicate significance at the 1%, 5%nd 10% level, respectively.

@ @ c (3% 4 ®) (6) O
- XpP= - -
ExpP= (E:xpP—I Sector- ExpP= RExpP— RExpP— ExpP=
Prudential aplta Specific Loan To eserve ESEVE  Concentrati
IndexC Requireme Capital  Value Ratio Requireme - Requireme on Ratios
nts B nt Foreign  nt Local
uffer
'(:é’;g'l%” exposure weighted regulation 116 369+ 123038 -183.879  80.562  -319.768  42.987-667.961%
[0.065] [0.235] [0.639] [0.738] [0.471] [0.711] [ws5]
Log Total Assets_t-1 -10.484** -10.606** -10.368* -10.346™** -10.462** -10.387*** -10.709***
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [@o0]
Capital Ratio_t-1 -0.728 -0.724* -0.646 -0.657 366 -0.700 -0.774
[0.126] [0.090] [0.152] [0.147] [0.124] [0.105] 4]
llliquid AssetsRatio_t-1 -0.376***  -0.345***  -0.358**  -0.363***  0.367**  -0.344**  -0.369***
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [@o]
International Activity_t-1 -0.071 -0.066 0.005 -0 -0.028 -0.037 -0.071
[0.602] [0.641] [0.973] [0.878] [0.843] [0.811] B8]
Net Intragroup Funding_t-1 -0.649 -0.720* -0.618 549 -0.550 -0.536 -0.580
[0.246] [0.087] [0.251] [0.201] [0.246] [0.149] 1]
Core Deposits Ratio_t-1 0.094 0.085 0.079 0.105 9.0 0.085 0.074
[0.275] [0.347] [0.376] [0.207] [0.291] [0.351] go2]
Log Total Assets * ExpP 3.584 3.901 6.038 -4.911 498. -4.868 22.131*
[0.171] [0.315] [0.703] [0.620] [0.687] [0.282] @3]
Capital Ratio * ExpP -1.074 -1.142 -4.098 -6.316 058. -0.612 7.874*
[0.706] [0.769] [0.561] [0.546] [0.562] [0.837] [@64]
llliquid AssetsRatio * ExpP 0.534* 0.274 0.897 1.389 0.809 0.842* 1.423
[0.096] [0.558] [0.351] [0.184] [0.716] [0.056] gR1]
International Activity* ExpP 0.984* 1.906** -1.903 1.979 2.220 0.093 3.295*
[0.090] [0.044] [0.279] [0.296] [0.334] [0.880] @7
Net Intragroup Funding * ExpP 1.882 3.834** 6.001 3B 4.933 2.803 2.301
[0.387] [0.035] [0.194] [0.510] [0.880] [0.420] [04]
Core Deposits Ratio * ExpP 0.299 0.384 0.352 -0.309 1.736 0.035 1.157
[0.135] [0.204] [0.507] [0.578] [0.245] [0.894] ®7]
Observations 3,525 3,525 3,525 3,525 3,625 3,625 5253,
R-squared 0.039 0.036 0.036 0.045 0.041 0.038 0.036
Adjusted R-squared 0.019 0.016 0.016 0.025 0.021 0180. 0.016
Number of Banks 96 96 96 96 96 96 96
Time Fixed Effects Yes Yes Yes Yes Yes Yes Yes
Bank Fixed Effects Yes Yes Yes Yes Yes Yes Yes
Marginal Effect of ExpP
(Contemporaneous and Lagged 12.778* 2.898 -1.616 37.808*** -19.701 -15.483 306
Indicator)
[0.062] [0.786] [0.906] [0.004] [0.598] [0.202] [Ep5]
E)‘(’S'tfmpora”eous Marginal Effectof , j57we 5781 12.492 39451  7.424 12.389 22518
[0.006] [0.745] [0.205] [0.000] [0.778] [0.203] 7]
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Chapter 4: Cross-border spillovers of regulation

Table 4.12: Inward Transmission of Policy Through mestic Banks’ International

Exposures — Loans to Non-bank Private Sector

This Table reports the effects of changes in réguiaand bank characteristics and their interastion log changes in loans
to the Non-bank Private Sector. The data are giyarfeom Q1:2002- Q4:2013 for a panel of domestank holding
companies whereas we use consolidated data. Fesrfipsure-weighted regulation ExpP is calculatedhasweighted
average of changes in foreign regulation wherevtbights are the total assets and liabilities oflthak in the respective
foreign country. For ExpP and its interaction effethe reported coefficient is the sum of the emgoraneous term and two
lags, with the corresponding p-value of the F-stitifor joint significance reported below. For reatetails on the variables
see Appendix, Table 4.1. Each column gives theltrésuthe regulatory measure specified in the omiuheadline. All
specifications include fixed effects as specifiedhie lower part of the Table. Standard errorschrstered by bank. P-values
are reported in square brackets. ***, ** and *icate significance at the 1%, 5%, and 10% levepeetively.

(€] @ 3 4 ®) (6) )
Exop=  PPP= pyop= Expp= ExpP=
Expp= Capital Sector- Loan To Reserve Reserve ExpP=
Prudential R ap! Specific . . Concentratio
IndexC equirement Capital Valqe Requwgmen Requiremen n Ratios
S B Ratio t Foreign t Local
uffer
i i 1 *k *
l(:EO;SE)n exposure weighted regulation 67.9*50 104,942 299;331 87.659 22 765 20.687 92.970
[0.009] [0.006] [0.046] [0.151] [0.911] [0.340] B69]
Log Total Assets_t-1 -0.217 -0.369 -0.132 -0.209  030. -0.003 -0.048
[0.863] [0.767] [0.926] [0.873] [0.982] [0.998] @r2]
Capital Ratio_t-1 0.628 0.487 0.513 0.472 0.513 99.4 0.64
[0.160] [0.279] [0.261] [0.301] [0.229] [0.281] [072]
lliquid AssetsRatio_t-1 -0.085** -0.080** -0.087** 0 Oé i -0.084** -0.076** -0.070*
[0.019] [0.031] [0.032]  [0.030] [0.030] [0.044] [@67]
International Activity_t-1 -0.020 -0.037 -0.045 004 -0.027 -0.025 -0.015
[0.844] [0.736] [0.679] [0.970] [0.779] [0.807] R74]
Net Intragroup Funding_t-1 0.018 -0.100 -0.046 20.0 -0.072 -0.087 0.013
[0.912] [0.569] [0.813]  [0.903] [0.688] [0.627] @B7]
Core Deposits Ratio_t-1 -0.011 -0.006 -0.004 -0.005 -0.001 -0.003 -0.005
[0.760] [0.870] [0.907]  [0.902] [0.977] [0.934] B3]
Log Total Assets * ExpP -2.959** -3.961*  -13.430** -1.087 -1.117 -2.934 5.306
[0.014] [0.015] [0.040] [0.634] [0.897] [0.108] [073]
Capital Ratio * ExpP -2.306 -2.699 -5.217  -4.640* 11522 1.525 -1.896
[0.118] [0.216] [0.137]  [0.057] [0.258] [0.287] [Ee2]
lliquid AssetsRatio * ExpP 0.155 -0.016 0.698* -0.405 0.193 07306 -0.425
[0.229] [0.940] [0.089] [0.232] [0.603] [0.001] 5]
International Activity* ExpP -0.079 0.510 1.265 1 757** 1.890** 0.291 -0.491
[0.689] [0.285] [0.333] [0.016] [0.044] [0.294] {o6]
Net Intragroup Funding * ExpP -0.318 0.748 0.1852 563** 25.440%* -0.896 -1.765**
[0.457] [0.284] [0.909] [0.025] [0.020] [0.114] [@Re1]
Core Deposits Ratio * ExpP 0.056 0.074 -0.143 .05 0.687 -0.125 0.497*
[0.516] [0.519] [0.517]  [0.759] [0.301] [0.300] [@82]
Observations 3,742 3,742 3,742 3,742 3,742 3,742 7423,
R-squared 0.042 0.037 0.040 0.050 0.048 0.040 0.042
Adjusted R-squared 0.023 0.019 0.021 0.031 0.029 0210. 0.023
Number of Banks 96 96 96 96 96 96 96
Time Fixed Effects Yes Yes Yes Yes Yes Yes Yes
Bank Fixed Effects Yes Yes Yes Yes Yes Yes Yes
Marginal Effect of ExpP . -0.004 3.905 13.987* 2273 -17.863 -1.389 3.058
(Contemporaneous and Lagged Indicator)
[0.999] [0.336] [0.068] [0.628] [0.341] [0.670] B11]
Contemporaneous Marginal Effect of ExpP -1.269 g42 -1.650 -2.741 -15.135* -1.803 0.076
[0.298] [0.065] [0.664] [0.330] [0.083] [0.446] @8]
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Chapter 4: Cross-border spillovers of regulation

Table 4.13: Inward Transmission of Policy Through mestic Banks’

International Exposures — Loans to Public Sector

This Table reports the effects of changes in reéguiaand bank characteristics and their interastiom log changes in loans to
the Public Sector. The data are quarterly from Q@22 Q4:2013 for a panel of domestic bank holdiagpanies whereas we
use consolidated data. Foreign-exposure-weightpdaton ExpP is calculated as the weighted aveodgbanges in foreign
regulation where the weights are the total asswtdiabilities of the bank in the respective foreigpuntry. For ExpP and its
interaction effects, the reported coefficient is fum of the contemporaneous term and two lagk,thé corresponding p-value
of the F-statistic for joint significance reporteelow. For more details on the variables see Apipeiable 4.1. Each column
gives the result for the regulatory measure spetifi the column headline. All specifications imtgufixed effects as specified
in the lower part of the Table. Standard errorschustered by bank. P-values are reported in sduackets. ***, ** and *

indicate significance at the 1%, 5%, and 10% lenesdpectively.

(1) (2 (3) (4) (5) (6) (7)
ExpP= (ijpP: 525;;- ExpP= ExpP= ExpP= ExpP=
. apital . Loan To Reserve Reserve .
Prudential Requireme Spec_lﬂc Value Requirement  Requireme Concentrati
IndexC nts %apnal Ratio Foreign nt Local on Ratios
uffer
(Fé’;g'g)” exposure weighted requiation g5 gapee 92489  -443.104* -186.596  -313.007 |4 81.569
[0.041] [0.184] [0.080] [0.196] [0.433] [0.708] E56]
Log Total Assets_t-1 -3.253* -2.833 -3.445* -2.713  -3.172* -3.149* -3.083*
[0.074] [0.129] [0.060] [0.131] [0.077] [0.084] [@B7]
Capital Ratio_t-1 -0.508 -0.495 -0.606 -0.510 -6.51 -0.501 -0.555
[0.338] [0.345] [0.275] [0.334] [0.339] [0.337] [®02]
lliquid AssetsRatio_t-1 -0.007 0.007 -0.041 -0.001 -0.031 -0.018  -0.007
[0.923] [0.923] [0.560] [0.992] [0.656] [0.810] fR4]
International Activity t-1 -0.156 -0.129 -0.239 200 -0.209 -0.209 -0.210
[0.273] [0.381] [0.116] [0.169] [0.149] [0.160] 7]
Intragroup Funding_t-1 -0.398 -0.488 -0.497* -0.440 -0.464 -0.554* -0.449
[0.179] [0.136] [0.093] [0.144] [0.123] [0.074] [86]
Core Deposits Ratio_t-1 -0.048 -0.039 -0.042 -0.010 -0.041 -0.034 -0.042
[0.782] [0.826] [0.807] [0.958] [0.814] [0.845] g10]
Log Total Assets * ExpP 4.769** 6.137** 7.504 6.046 12.576 -1.529 -1.400
[0.021] [0.031] [0.370] [0.255] [0.471] [0.605] 4]
Capital Ratio * ExpP 0.427 0.734 6.990 -5.617 18.82 -1.368 3.148
[0.834] [0.776] [0.197] [0.388] [0.442] [0.431] gR2]
llliquid AssetsRatio * ExpP -0.098 -0.557* 2.842* 1.051 -3.304 .061 -0.891
[0.672] [0.089] [0.018] [0.197] [0.114] [0.817] [EBO0]
International Activity* ExpP -0.812* -1.074 1.367 .897 4.459 -0.435 -0.204
[0.062] [0.135] [0.261] [0.432] [0.221] [0.313] gb1]
Intragroup Fundin * ExpP -0.429 1.352 5.069 4.397 7.059 -2.374 5.720
[0.661] [0.535] [0.193] [0.481] [0.771] [0.183] Hn4]
Core Deposits Ratio * ExpP 0.233 0.175 1.198** 0.1 1.308 0.065 0.407
[0.177] [0.536] [0.021] [0.691] [0.679] [0.766] 0p17]
Observations 3,233 3,233 3,233 3,233 3,233 3,233 2333,
R-squared 0.021 0.020 0.023 0.024 0.031 0.024 0.024
Adjusted R-squared -0.001 -0.002 0.000 0.002 0.009 0.001 0.002
Number of banks 96 96 96 96 96 96 96
Time fixed effects Yes Yes Yes Yes Yes Yes Yes
Bank fixed effects Yes Yes Yes Yes Yes Yes Yes
Marginal Effect of ExpP 5.536 14.345* -5.365 7.670 -119.611%*  -21.667* 762
(Contemporaneous and Lagged
Indicator) [0.209] [0.078] [0.616] [0.473] [0.002] [0.014] [ms]
gon;emporaneous Marginal Effectof 1,113 2.079 7.611 13.107* -25.891 -18.918%** -5.892
x® [0.712] [0.634] [0.430] [0.077] [0.276] [0.000] HB3]
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Table 4.14: Outward Transmission of Policy to Destiation Country — Loans to Banks

This Table reports the effects of changes in dastin country regulation and bank characteristit$og changes in loans to
banks by destination country. The data are qugrferin Q1:2002- Q4:2013 for a panel of bank holdiognpanies whereas
we use consolidated data. DestP refers to the elsaingregulation in the destination country of kben. For the marginal
effect of DestP as well as DestP interaction effettte reported coefficient is the sum of the compteraneous term and two
lags, with the corresponding p-value of the F-stiatifor joint significance reported below. For matetails on the variables
see Appendix, Table 4.1. Each column gives theltrésuthe regulatory measure specified in the owluheadline. All
specifications include fixed effects as specifiedhie lower part of the Table. Standard errorsctustered by destination
country. P-values are reported in square brackets.**, and * indicate significance at the 1%, 5%nd 10% level,
respectively.

@ @ 5 (3t)P 4 ®) (6) (]
eS™=  Destp= DestP= DestP=
DestP= DestP= Sector- | nTo  Reserve Reserve DestP=
Prudential Capital Specific val Requirement Requirement Concentration
IndexC Requirements Capital alue quire q Ratios
Buffer Ratio Foreign Local
Destination Country Regulation DestP_t 2.762 9.205* 7.705** 4.950 0.142 1.569 -0.874
[0.172] [0.080] [0.036] [0.298] [0.944] [0.433] [59]
Destination Country Regulation DestP_t-1 -2.965 70.2 -5.965* -3.069 -0.437 -5.808** 5.885
[0.190] [0.963] [0.066] [0.596] [0.852] [0.038] pr2]
Destination Country Regulation DestP_t-2 -1.708 76.9 -2.735 2.006 -2.526 -1.206 -7.485
[0.376] [0.155] [0.474] [0.712] [0.280] [0.498] @o3]
Log Total Assets_t-1 -0.065 -0.050 -0.064 -0.061  .068 -0.060 -0.065
[0.569] [0.666] [0.584] [0.600] [0.574] [0.607] Br7)
Capital Ratio_t-1 -0.016 -0.017 -0.018*  -0.016 70 -0.018* -0.018*
[0.143] [0.138] [0.095] [0.128] [0.101] [0.097] @3]
lliquid AssetsRatio_t-1 0.005 0.003 0.005 0.005 0.005 0.004 0.004
[0.457] [0.555] [0.438] [0.466] [0.443] [0.490] {B6]
International Activity_t-1 -0.005 0.005 -0.001 -0 0.000 0.003 0.003
[0.756] [0.771] [0.954] [0.982] [0.987] [0.869] g562]
Net Intragroup Funding_t-1 0.133*** 0.124** 0.135** 0.131**  0.137*** 0.136*** 0.138***
[0.008] [0.012] [0.007] [0.008] [0.006] [0.006] [m6]
Core Deposits Ratio_t-1 0.005 0.005 0.005 0.005 09.0 0.005 0.005
[0.371] [0.413] [0.376] [0.337] [0.340] [0.330] [®64]
BIS Financial Cycle (Destination country)  0.009*** 0.009***  0.010*** 0.009***  0.010*** 0.010*** 0.010%***
[0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [mo1]
BIS Business Cycle (Destination country) 0.056* 590 0.059* 0.057* 0.060* 0.059* 0.059*
[0.078] [0.062] [0.059] [0.069] [0.060] [0.060] [@s0]
Log Total Assets * DestP 0.063 -0.687 -0.004 -0.168 0.142 0.227 0.413
[0.618] [0.101] [0.984] [0.660] [0.433] [0.173] fB1]
Capital Ratio * DestP -0.014 -0.060 -0.009 -0.094 0.0%12 0.014 0.146
[0.555] [0.226] [0.779] [0.248] [0.637] [0.595] 8]
lliquid Assets Ratio * DestP 0.002 0.021 -0.008 0GB -0.015 -0.008 0.020
[0.854] [0.512] [0.769] [0.815] [0.117] [0.355] [EB9]
International Activity * DestP 0.063* 0.175 0.123 .2B1* -0.038* 0.012 -0.128
[0.085] [0.161] [0.308] [0.085] [0.093] [0.690] HB7]
Net Intragroup Funding * DestP 0.007 -0.013 0.028** 0.000 0.007 0.009 0.014
[0.145] [0.402] [0.036] [0.995] [0.369] [0.163] 03]
Core Deposits Ratio * DestP 0.064*+* -0.012 0.157** 0.096 0.074* 0.064** -0.093
[0.009] [0.877] [0.003] [0.198] [0.063] [0.020] pri]
Observations 171,216 171,216 171,216 171,216 181,21 171,216 171,216
R-squared 0.003 0.003 0.003 0.003 0.003 0.003 0.003
Adjusted R-squared 0.001 0.001 0.001 0.001 0.001 0010. 0.001
Number of Destination Countries 52 52 52 52 52 52 2 5
Number of Banks 96 96 96 96 96 96 96
Destination Country Fixed Effects Yes Yes Yes Yes esY Yes Yes
Time Fixed Effects Yes Yes Yes Yes Yes Yes Yes
Bank Fixed Effects Yes Yes Yes Yes Yes Yes Yes
Marginal Effect of DestP 0.148 1.080** -0.061 0.432 0.065 -0.013 0.029
(Contemporaneous and Lagged Indicator) [0.341] [0.016] [0.883] [0.277] [0.789] [0.927] [64]
gg’s‘ttgmpora”eous Marginal Effectof 4 109 0.355 -0.157  0.086 -0.193 -0.222* -0.597
[0.381] [0.230] [0.556] [0.709] [0.131] [0.058] 4]
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Table 4.15: Outward Transmission of Policy— Loansd the Non-bank Private Sector

This Table reports the effects of changes in dastin country regulation and bank characteristit$og changes in loans to
the Non-bank Sector by destination country. Thea agat quarterly from Q1:2002- Q4:2013 for a parfébank holding
companies whereas we use consolidated data. DefstRB to the changes in regulation in the destnatbuntry of the loan.
For the marginal effect of DestP as well as DesiRraction effects, the reported coefficient is themn of the
contemporaneous term and two lags, with the cooredipg p-value of the F-statistic for joint signdince reported below.
For more details on the variables see Appendix|eT4ld. Each column gives the result for the regmameasure specified
in the column headline. All specifications incluideed effects as specified in the lower part of Trable. Standard errors are
clustered by destination country. P-values arerntegdan square brackets. ***, ** and * indicataysificance at the 1%, 5%,

and 10% level, respectively.

(€] @ 5 (3t)P 4 ®) (6) (]
oS DestP= DestP= DestP=
DestP= DestP= Sector- | 'nTo  Reserve Reserve DestP=
Prudential Capital Specific value Reguirement Requirement Concentration
IndexC Requirements Capital au quire q Ratios
Buffer Ratio Foreign Local
Destination Country Regulation DestP_t 3.803* 18*1 0.660 4.332 2.766 2.669 1.567
[0.073] [0.010] [0.869] [0.250] [0.406] [0.383] 0]
Destination Country Regulation DestP_t-1 -3.647* 473. -3.489 -2.011 -5.629** -4.580* 3.581
[0.060] [0.540] [0.369] [0.622] [0.027] [0.087] H05]
Destination Country Regulation DestP_t-2 -0.778  5a8**  -8.780** -7.435 -2.388 0.294 -3.633
[0.713] [0.005] [0.010] [0.132] [0.331] [0.893] [E56]
Log Total Assets_t-1 -0.203 -0.208 -0.210 -0.206  .20@ -0.201 -0.201
[0.139] [0.142] [0.131] [0.135] [0.141] [0.149] 9]
Capital Ratio_t-1 -0.013 -0.015 -0.012 -0.013 -0.01 -0.011 -0.012
[0.387] [0.341] [0.426] [0.377] [0.437] [0.474] {B5]
lliquid AssetsRatio_t-1 -0.008 -0.008 -0.009*  -0.008 -0.008* e -0.008
[0.116] [0.123] [0.087] [0.105] [0.098] [0.083] [m3]
International Activity_t-1 -0.040** -0.038** -0.040 -0.038**  -0.040** -0.040** -0.040**
[0.023] [0.022] [0.018] [0.026] [0.018] [0.018] [@0]
Net Intragroup Funding_t-1 -0.014 -0.021 -0.016 020. -0.017 -0.020 -0.017
[0.613] [0.433] [0.556] [0.461] [0.528] [0.463] 3]
Core Deposits Ratio_t-1 0.003 0.001 0.002 0.002 02.0 0.002 0.002
[0.735] [0.856] [0.737] [0.785] [0.780] [0.750] 6]
BIS Financial Cycle (Destination country) 0.010* 0D0* 0.009* 0.009* 0.009* 0.010* 0.010*
[0.072] [0.067] [0.075] [0.072] [0.075] [0.077] [r4]
BIS Business Cycle (Destination country) 0.029 8.02 0.027 0.027 0.027 0.028 0.028
[0.156] [0.186] [0.195] [0.190] [0.190] [0.187] [86]
Log Total Assets * DestP 0.048 -1.141*%*  0.453** 0.225 0.241 0.103 -0.037
[0.762] [0.003] [0.007] [0.556] [0.122] [0.613] HB6]
Capital Ratio * DestP 0.037 -0.056 0.042 0.083 0.04 0.067 0.119
[0.357] [0.336] [0.515] [0.421] [0.137] [0.257] Eb6]
lliquid Assets Ratio * DestP -0.010 -0.075** 0.023 -0.004 -0.011 -0.021** -0.015
[0.191] [0.032] [0.291] [0.819] [0.332] [0.012] R3]
International Activity * DestP -0.053 -0.189 -0.043 0.162* -0.027 -0.077** -0.069
[0.112] [0.121] [0.651] [0.069] [0.487] [0.012] 62]
Net Intragroup Funding * DestP -0.002 -0.021 -0.013 0.006 0.011* -0.004 0.017
[0.837] [0.396] [0.454] [0.821] [0.063] [0.736] Eo1]
Core Deposits Ratio * DestP -0.012 -0.033 -0.012 .048 -0.040* 0.025 -0.069
[0.650] [0.511] [0.826]  [0.390] [0.067] [0.416] EB9]
Observations 176,099 176,099 176,099 176,099 196,09 176,099 176,099
R-squared 0.006 0.006 0.006 0.006 0.006 0.006 0.006
Adjusted R-squared 0.005 0.005 0.005 0.005 0.005 0050. 0.005
Number of Destination Countries 52 52 52 52 52 52 2 5
Number of Banks 96 96 96 96 96 96 96
Destination Country Fixed Effects Yes Yes Yes Yes esY Yes Yes
Time Fixed Effects Yes Yes Yes Yes Yes Yes Yes
Bank Fixed Effects Yes Yes Yes Yes Yes Yes Yes
Marginal Effect of DestP -0.101 -0.729 0.356 0.110 -0.140 -0.267* 0.160
(Contemporaneous and Lagged Indicator) [0.522] [0.110] [0.197] [0.813] [0.628] [0.091] [08]
gg’s‘ttgmpora”eous Marginal Effectof 4 196+ 0.000 -0.028  0.001 -0.288  -0.337% -0.324
[0.041] [1.000] [0.897] [0.998] [0.134] [0.003] 3]
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Table 4.16: Outward Transmission of Policy to Destiation Country — Foreign Branches

vS. Subsidiaries

This Table reports the effects of changes in hoshtry regulation and bank characteristics on legnges in local lending
of German banks’ foreign branches and subsidiafibe. data are quarterly from Q1:2002- Q4:2013 fpiamnel of foreign
affiliates of German banks. Branch-level data amgegated across all branches of one parent banéigstination country.
Coefficients referring to subsidiaries show thelteféect by aggregating the coefficients of theddme category (Branches)
and the subsidiary specific interaction effect egybrting their joint significance. DestP referghie changes in regulation in
the destination country of the loan, which is tlesthcountry in this specification. For the margiatiect of DestP as well as
DestP interaction effects, the reported coefficientthe sum of the contemporaneous term and tws, lagth the
corresponding p-value of the F-statistic for j@ignificance reported below. For more details anvhriables see Appendix,
Table 4.1. Each column gives the result for theulatgry measure specified in the column headlink.specifications
include fixed effects as specified in the lowertpafr the Table. Bank explanatory variables, cycleialdes, prudential
instruments are included in the regressions buteymtrted. Standard errors are clustered at thiedoositry level. P-values
are reported in square brackets. *** ** and *icate significance at the 1%, 5%, and 10% levespeetively.

1) 2 3 4 (5) (6) Q)]
DestP= DestP= g::sr_ DestP= DestP= DestP= DestP=
Prudential RCap_ltaI Specific L\o/a? To RResgrve RResgrve Concentrat
IndexC equireme Capital alue equireme Requireme ., patios
nts Buffer Ratio nt Foreign  nt Local
Log Total Assets * DestP (Branches) -5.848** -9.772 -2.097 -1.138 5.093 2.902 -15.680*
[0.042] [0.230] [0.827] [0.836] [0.583] [0.404] [@2]
Capital Ratio * DestP (Branches) -1.448** -1.133 796 -0.117 2.546 -0.446 -2.930%**
[0.043] [0.555] [0.737] [0.910] [0.110] [0.596] [@3]
llliquid Assets Ratio * DestP (Branches) 0.229 951 0.410 0.470 -1.995%+* 0.735** 0.778
[0.249] [0.484] [0.602] [0.107] [0.001] [0.038] [84]
International Activity * DestP (Branches) -0.097 .04 -0.733 -0.163 0.239 -0.096 -1.951
[0.615] [0.982] [0.573] [0.559] [0.616] [0.708] [@01]
Net Intragroup Funding * DestP (Branches) -0.119 .280 0.228 -0.073 0.368* -0.203 0.065
[0.351] [0.193] [0.298] [0.615] [0.072] [0.510] B8]
Core Deposits Ratio * DestP (Branches) -0.341 ®.34 -0.223 -0.930 -0.974*** -0.054 -2.501***
[0.281] [0.562] [0.844] [0.171] [0.008] [0.898] [m0]
Log Total Assets * DestP (Subsidiaries) 0.236 -2.59 -0.181 -1.962 2.053 -1.669 12.099
[0.895] [0.774] [0.927] [0.761] [0.504] [0.558] ™3]
Capital Ratio * DestP (Subsidiaries) 0.294 0.117 .308 0.809 0.882 0.485 1.969
[0.367] [0.838] [0.756] [0.515] [0.290] [0.474] 2]
llliquid Assets Ratio * DestP (Subsidiaries) 0.329 -0.786 -0.043 0.794 -0.343 0.850 0.876
[0.253] [0.366] [0.807] [0.456] [0.129] [0.149] EB7]
International Activity * DestP (Subsidiaries) -0302 1.213 -0.352* 0.029 0.960** -0.572 1.583
[0.928] [0.321] [0.084] [0.972] [0.012] [0.344] @15]
Net Intragroup Funding * DestP (Subsidiaries) 0.253 0.392 0.298 0.252 0.601** 0.023 0.848
[0.182] [0.218] [0.320] [0.390] [0.018] [0.925] [®re]
Core Deposits Ratio * DestP (Subsidiaries) 0.314 353. 0.250* -0.111 0.047 0.245 1.200*
[0.147] [0.692] [0.083] [0.813] [0.824] [0.491] 0]
Observations 9,273 9,273 9,273 9,273 9,273 9,273 2739,
R-squared 0.024 0.023 0.021 0.021 0.020 0.021 0.023
Adjusted R-squared 0.014 0.012 0.011 0.011 0.010 0110. 0.013
Number of Host Countries 49 49 49 49 49 49 49
Number of Banks 349 349 349 349 349 349 349
Time Fixed Effects Yes Yes Yes Yes Yes Yes Yes
Bank Fixed Effects Yes Yes Yes Yes Yes Yes Yes
Marginal Effect of DestP (Contemporaneous  11.209* 12.910 10.439 0.856 14.393 11.649 -2.724
and Lagged Indicator) (Branches) [0.092] [0.176] [0.604] [0.927] [0.533] [0.230] [82]
Contemporaneous Marginal Effect of DestP 2.523 6.508 3.360 4.876 21.345 3.151 -19.115%*
(Branches) [0.468] [0.112] [0.660] [0.335] [0.150] [0.490] [m0]
Marginal Effect of DestP (Contemporaneous  -6.495 -27.280 6.958 -13.781 -31.083* 5.997 -78.52
and Lagged Indicator) (Subsidiaries) [0.358] [0.206] [0.305] [0.557] [0.015] [0.714] 6]
Contemporaneous Marginal Effect of DestP  -12.384**  -16.168  -11.815*** -27.211** -19.162 2.026 -7.676
(Subsidiaries) [0.000] [0.149] [0.005] [0.020] [0.140] [0.810] [®16]
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Conclusion and outlook

During the European sovereign debt crisis, implgotvernment bailout guarantees for
banks and financial institutions’ large governmdabt holdings, among other factors, have
spurred negative feedback effects between sovereagrand risks in the financial system.
This so-called “sovereign-bank-nexus” has threatdmancial stability in Europe. This thesis
contributed to the research on spillovers from seiga risk to the financial system, on banks’
demand for government bonds, and on cross-bordéiovgrs of national prudential

measures.

Chapter 1 of the thesis studied the determinant&S@&iman banks’ government bond
holdings and the effects of these holdings on &k One lesson from this paper was that
banks select themselves into holding government aeth that about 15% of German banks
never participated in government bonds marketsirfduthe period 2005-2013). Another
lesson was that macroeconomic and fiscal fundarseatasovereigns did not play a role in
German banks’ investment decisions before the glfabancial crisis, but only afterwards.
Also, German commercial banks, in particular, wadfected by their cross-border holdings of

risky government debt after the outbreak of theopaan debt crisis.

Chapter 2 tested whether moral suasion by regi@hahder”) governments could explain
German banks’ preference for home over other &tabels. The Chapter showed that a bank
had higher holdings of home state bonds if the hstate was in a weaker fiscal situation and
the bank was directly owned by the state or wasraled by state politicians as members of
its supervisory board. Banks located in other stagd lower bond holdings of weak states.
The results implied that political linkages suchpasklic ownership of banks or membership
of politicians in banks’ supervisory boards playele in banks’ investment decisions, even
in a relatively fiscally strong country like Germpan

Chapter 3 considered the effects of sovereignamsHifferent sectors of the economy, with
a focus on insurance companies. The results swghdsit the vulnerability of insurers to an
increase in domestic sovereign risk was not sigaiily different from the vulnerability of
banks but larger than that of non-financial companiThis difference to non-financial
companies was attributed to systemically importasdirers. Similar to the results on banks in
Chapter 1, insurers were also affected by foremrereign risk through their cross-border

holdings of government bonds.
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Chapter 4 analyzed cross-border spillovers of @@ through German banks’ local and
global lending activities. The findings emphasizleat a tightening in foreign regulation may
spill to the German lending market through two cleds, the presence of foreign-owned
affiliate in Germany and the international actedi of German-owned global banks. In
addition, the banks’ organizational structure ane tegulatory perimeter mattered for the

lending response of German banks’ foreign affisatehost country regulation.

Overall, this thesis has implications for the desand evaluation of regulation, for the
political economy of banking and for cross-bordpillevers of risks and regulation. An
overarching lesson from the thesis is that granuhacro-level data is key to identifying the

incentives and vulnerabilities of financial instins.

The thesis highlights a shortcoming of current l@gkand insurance regulations which
assume that domestic sovereign bonds are risk Tree. empirical analysis showed that
accounting-based and market-based measures fors’banki insurers’ default risk are
increased by the riskiness of these institutior®’eseign bond portfolios. However, in
European banking regulation, sovereign bonds treatssued by European member states in
domestic currency are granted a zero risk weigtitaae exempted from large exposure limits
(Article 114(4) and Article 400 of the Capital Ragments Regulation (CRR)). Also, bank
liquidity regulations grant a preferential treatrhém EU sovereign bonds. Under European
insurance regulation, the Solvency Il framework AE&vereign bonds are exempted from
the credit and concentration risk modules for thlewdation of solvency capital requirements
(Solvency I, Delegated Regulation (EU) 2015/35hisTpreferential treatment of sovereign
debt relative to private debt may crowd out lendinghe private sector (see Bonner, 2015,
for a study on the banking case) and leave thendiah system unprotected against a rise in
sovereign risk. Policy makers are therefore digogspotential changes to the regulatory
treatment of sovereign debt (BCBS, 2015; ESRB, 2015

Another topic of this thesis is that the politisatting may impact the investment decisions
of private firms beyond explicit regulations. Pight are particularly relevant for financial
firms since governments simultaneously borrow froragulate, and provide financial
backstops to domestic financial institutions. Dejpieg on the federal structure of political
systems, these connections between governmentsaakd may be closer at the regional than
at the central level. Evidence for moral suasioGermany may hence be uncovered only at
the regional government level, not at the aggregateintry level (Ongena, Popov, and van

Horen, 2016). The mutual dependence between gowsrsnand domestic banks may give
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rise to moral hazard on both sides and has beenreaas®n for the establishment of the

European Banking Union (Farhi and Tirole, 2016).

The thesis has implications for the evaluation efulatory reforms. Since the global
financial crisis, the banking regulatory framewdrlas been adjusted in numerous ways,
including through higher capital and liquidity réguments and the implementation of
macroprudential instruments that target systensksriThe interactions of regulatory changes
with other policies such as monetary and fiscalgyahs well as the responses by regulated
and unregulated entities are complex and evolviregg time. Therefore, the effectiveness and
costs of (regulatory) policies need to be evaluateda comprehensive and transparent
approach. This thesis contributes to a broad, roalintry research project conducted by the
International Banking Research Network (IRBN) tistidies the spillovers of regulation
across borders. The thesis provides evidence fer German banking system and has
implications for the effectiveness of regulatioAsiother conclusion is that microprudential
characteristics such as a bank’s capital and liyuleliffer are important for the effects of

macroprudential policies.

Overall, the thesis focused on the volume of bamksivities and thereby contributed to
the literature on prices in government bond marketg results highlighted the differences in
incentives between types of market participants,iristance home versus other investors.
Understanding the incentives of market participaistcrucial for understanding market
outcomes and how policies interact with them. A o@mn misconception in academic and
policy discussions is that “the market” has coheteliefs or expectations as if it was one
person (Shin, 2015). In fact, market prices aradpeiriven by many market participants that
may have different incentives and beliefs and |gidetermine the effects of policies (Shin,
2015). In terms of research, a next step coulddéntegrate the volume and the price
perspectives and study the price setting behavidhe investor level. There are however

constraints to data availability that will needo® addressed.

Another interesting extension of this thesis woh&lto study cross-sector spillovers of
regulation through non-bank financial intermediaribat are outside the bank regulatory
perimeter. When regulation for the banking seckginténs, non-banks may benefit from a
competitive advantage and take over some of thekibgnactivities. The scope and
implications of these cross-sector shifts in finahmtermediation are a worthwhile avenue

for future research.
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More generally, researchers and policymakers sodiacentrated on understanding and re-
regulating banking activities mainly. Insight irttee role of non-bank financial intermediaries
for financial stability is more limited at this g& This thesis makes a first step in addressing
this gap by including insurance companies in thalymms of sovereign risk transmission.
Going forward, the interaction between banks, nankis and the real economy needs to be

studied further.
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