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When banks are troubled, authorities often take actions aimed at reducing bank risk taking in order 

to limit bank failures, minimize losses to the deposit insurer and taxpayers, and avoid disruptions to 

the economy.  Their actions typically involve regulatory interventions (intrusions by regulators such 

as instructions to: dismiss executives, pay fines, change processes, or restrict some activities), and/or 

capital support (injection of equity).  These actions may also affect how much liquidity banks create 

for customers, a core function of banks which supports the economy.1  It is unlikely that authorities 

want to reduce liquidity creation since this may lower economic output, and inducing higher lending 

(a key component of bank liquidity creation) is often an explicit goal of capital support.2  The focus 

of our paper is to empirically determine the effects of regulatory interventions and capital support on 

risk taking and liquidity creation.   

Theory predicts that regulatory interventions trigger reductions in portfolio risk since banks want 

to avoid losing their charter (Mailath and Mester, 1994).  These adjustments may involve reducing 

risky loans which could also reduce liquidity creation.  While there are no theories of the effects of 

capital support, there are theories on the role of capital which is increased by this support.  These 

yield conflicting predictions about how capital affects risk taking and liquidity creation.3,4  Despite 

these theories, little has been done empirically.  As discussed below, we know of no empirical studies 

on the effects of regulatory interventions on risk taking or liquidity creation, and only a few papers 

                                                            
1 Banks create liquidity on the balance sheet by transforming illiquid assets such as loans into liquid liabilities such as 
transactions deposits; they also create liquidity off the balance sheet through loan commitments and similar claims to 
liquid funds (for a summary of this literature, see Berger and Bouwman, 2009). 
2 Philippon and Schnabl (2013) and Duchin and Sosyura (forthcoming) document that a goal of US TARP capital support 
was to increase lending. 
3 Higher bank capital may lower bank risk taking because it reduces asset-substitution moral hazard (Morrison and White, 
2005) or strengthens banks’ monitoring incentives (Allen, Carletti and Marquez, 2011; Mehran and Thakor, 2011).  It 
may alternatively increase risk taking because it can incentivize banks to shift into riskier assets (Koehn and Santomero, 
1980; Calem and Robb, 1999).  The effect of capital on liquidity creation is also not clear.  Higher capital may reduce 
banks monitoring incentives and hence reduce liquidity creation (Diamond and Rajan, 2000).  It may also allow banks to 
create more liquidity since it improves their ability to absorb risks associated with liquidity creation (Bhattacharya and 
Thakor, 1993; Allen and Gale, 2004; Repullo, 2004; von Thadden, 2004). 
4 Besides affecting bank risk taking, capital support and higher capital also often enhance the bank’s probability of survival 
(Kick, Koetter, and Poghosyan, 2010; Berger and Bouwman, 2013a). 
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on the effects of capital support on risk taking and lending (an element of liquidity creation).  

Empirical investigation is challenging for four reasons.  First, while regulatory interventions and 

capital support are encountered in many countries, information about these actions is usually 

confidential.  We are able to overcome this challenge by exploiting unique supervisory data from the 

Deutsche Bundesbank (henceforth Bundesbank) that include detailed information on all actions taken 

by authorities in Germany from 1999-2009.  The authorities include national government agencies 

(which provide regulatory interventions and some capital support) and private bankers associations 

(which provide most of the capital support). 

A second challenge is that even when authorities’ actions are made public, such actions are 

typically only observed during crises, potentially confounding the effects of the actions with those of 

the crisis.  The advantage of our sample is that it spans crisis as well as non-crisis years, and regulatory 

interventions and capital support occur frequently during both time periods.  We find that the 

responses differ during crisis and non-crisis years. 

A third challenge is that researchers typically have information only on a subset of the actions by 

authorities (e.g., they may have data on capital support but not on regulatory interventions).  They 

may thus inadvertently ascribe the effects of the missing actions to the observed actions.  We do not 

face this challenge since we have data on all regulatory interventions and capital support in Germany, 

which has the added benefit of allowing us to investigate whether they are substitutes or complements. 

A final challenge is an identification problem that arises from the non-randomness of these actions.  

Naïvely regressing changes in risk taking and liquidity creation on regulatory interventions and 

capital support measures would fail to identify causal effects since even in the absence of these 

actions, banks may recognize problems and adjust their risk taking and liquidity creation.  For 

example, being troubled may diminish the bank’s ability to offer loan commitments and long-term 
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loans (both of which contribute positively to risk taking and liquidity creation), while at the same 

time also resulting in regulatory interventions and capital support.  We deal with this using 

instrumental variable (IV) analysis.  We employ three instruments for regulatory interventions and 

capital support.  The first is the local vote share of pro-business political parties, building on studies 

which stress the role of political connections in government interventions and capital support in 

banking (Brown and Dinc, 2005; Bayazitova and Shivdasani, 2012; Duchin and Sosyura, 

forthcoming).  Our second instrument is the distance between a bank and its bankers association, 

proxying for information asymmetries and transportation costs (Kedia and Rajgopal, 2011) which 

impede the bankers association’s monitoring ability and may reduce the likelihood of capital support, 

but may increase the likelihood of interventions by regulators to compensate.  The third instrument is 

the relative size difference between a bank and the largest potential acquirer, exploiting unique legal 

provisions in the German banking system which restrict the scope for bank mergers, including 

distressed mergers which may substitute for regulatory interventions and capital support.     

We measure bank risk taking as the ratio of risk weighted assets to total assets, an indicator of the 

credit risk of a bank’s portfolio based on the Basel I Capital Accord.  We calculate bank liquidity 

creation using a slight variation of Berger and Bouwman’s (2009) methodology, described in detail 

in Appendix A.  In brief, liquidity creation is the weighted sum of all asset-side, liability-side, and 

off-balance sheet activities.  Since liquidity is created when banks transform illiquid assets (e.g., long-

term business loans) into liquid liabilities (e.g., transactions deposits), we give positive weights to 

both illiquid assets and liquid liabilities.  Similarly, since banks destroy liquidity when they transform 

liquid assets (e.g., securities) into illiquid liabilities (like subordinated debt), we give negative weights 

to liquid assets and illiquid liabilities.  Off-balance sheet activities (e.g., loan commitments) receive 

weights consistent with those assigned to functionally similar on-balance sheet activities.    
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Regulators intervened into 305 banks (12% of all banks), capital support was provided to 196 

banks (8%) and averaged a substantial 33% of Tier 1 capital, and 69 banks (3%) were subject to both 

actions.  Thus, a sizeable proportion of banks received regulatory interventions and/or capital support, 

allowing for meaningful analyses. 

Our main findings are that regulatory interventions and capital support both succeed in reducing 

bank risk taking.  Regulatory interventions also reduce bank liquidity creation, while capital support 

does not have this potentially adverse impact.  These results are robust to tests that address a number 

of possible identification concerns, including: weak demand for banking services (proxied by declines 

in local output growth); changes in the banks’ governance structure (proxied by executive turnovers 

that coincide with regulatory interventions and capital support); more intensive regulatory monitoring 

and/or the anticipation of regulatory interventions (proxied by routine letters from regulatory 

agencies); and corrective actions by banks themselves in response to persistent poor performance 

(reflected in prior build-ups of nonperforming loans and Z-score declines).  Placebo tests lend further 

support for our results.   

A long-run analysis suggests that the effects of regulatory interventions and capital support 

materialize quickly and persist in the long run.  We also find that competitors located in close 

proximity of the affected institutions do not respond in terms of their own risk taking or liquidity 

creation, suggesting that there are no offsetting effects of these actions. 

One might expect that authorities’ actions do not have as much bite when the threat is perceived 

to be less.  To address this, we first examine forced mergers.  When banks are distressed, authorities 

initially use regulatory interventions and/or capital support to reduce risk taking, but bankers 

associations can also force mergers when needed.  When we focus on banks that were later forced to 

merge, we find that capital support is far more effective than regulatory interventions at reducing risk, 
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suggesting that the threat of forced mergers may strengthen the effectiveness of bankers associations’ 

actions.  Other evidence that authorities’ actions are less effective when the threat is less biting is that 

our results are generally weaker when regulatory interventions are moderate rather than severe, 

actions are taken at better-capitalized banks, and actions are taken during crisis years.   

Our findings may provide insights into the design of prudential regulation and supervision of 

banks.  First, our results suggest that regulatory interventions can be effective in reducing risk taking, 

but may also reduce liquidity creation, with potentially adverse consequences for the real economy.  

No other studies to our knowledge focus on the effects of such interventions on bank behavior.5   

Second, our results suggest that capital support is also effective in reducing risk taking, but does not 

have the accompanying baggage of reduced liquidity creation.  This contributes to the literature on 

capital support, which tends to find different results (Gropp et al., 2011; Giannetti and Simonov, 2013; 

Black and Hazelwood, forthcoming; Duchin and Sosyura, forthcoming; Li, forthcoming).   

  Our paper builds on studies on the effect of regulations on bank soundness (Barth et al., 2004; 

Demirgüç-Kunt et al., 2008).  It informs the debate on closure policies and optimal bailouts (Boot 

and Thakor, 1993; Mailath and Mester, 1994; Aghion et al., 1999; Bhattacharya and Nyborg, 2013).  

Our work also extends recent research on safety net features in Germany.  Dam and Koetter (2012) 

document moral hazard effects from bailout expectations on banks’ risk taking.  Fischer et al. (2012) 

show that after the removal of government guarantees, Landesbanks (a type of public-sector bank) 

lose their funding cost advantages and originate riskier loans.  Gropp et al. (forthcoming) show that 

removing government guarantees reduces savings banks’ risk taking and incentivizes them to screen 

and monitor more effectively.  However, none of these studies provide direct evidence on the effects 

of regulatory interventions or capital support on bank risk taking or liquidity creation.   

                                                            
5 Duchin and Sosyura (forthcoming) do include regulatory interventions as a control variable when studying the effects 
of the US TARP program, but do not show the coefficients on this variable. 
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We proceed as follows.  Section 1 discusses the institutional background.  Section 2 describes our 

identification strategy.  Section 3 contains the main results and discusses possible identification 

concerns, a long-run analysis, and the behavior of competitors.  Section 4 concludes.   

  

1. Institutional Background 

1.1 German banking sector 

The German banking sector consists of three pillars: private-sector banks, public-sector banks, and 

cooperatives, which differ in terms of ownership structures and geographical reach (Brunner et al., 

2004).  The private-sector pillar contains nationwide banks and foreign banks, as well as small banks 

operating in local markets.  Public-sector banks include savings banks and Landesbanks owned by 

governments at the city-, county-, or state-level.  The cooperative pillar comprises cooperative banks 

and central credit cooperatives.  Savings banks and cooperative banks operate in geographically 

segmented markets, reflecting a regional principle (“Regionalprinzip”) that mandates business be 

conducted in each bank’s assigned region, defined by county and district borders.6 

The German regulatory framework shares similarities with other European countries, Japan, and 

the U.S, and the types of regulatory interventions and capital support measures used in Germany have 

also been employed in those countries (Bayazitova and Shivdasani, 2012; Giannetti and Simonov, 

2013; Duchin and Sosyura, forthcoming).  There are, however, differences in the institutional design 

of safety net arrangements and the implementation of rescue packages. 

1.2 Regulatory interventions and capital support 

The Federal Financial Supervisory Authority (“Bundesanstalt für Finanzdienstleistungsaufsicht,” 

                                                            
6 Appendix B shows the geographic segmentation of banking markets in Germany.  It illustrates county borders using the 
federal state Bavaria as an example (“Bundesland”, Figure B.1), administrative district borders in Bavaria 
(“Regierungsbezirke”, Figure B.2), and county borders in Upper Bavaria (“Landkreise”, Figure B.3).  Counties are nested 
within administrative districts. 
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BaFin) is responsible for regulatory interventions.  When the Bundesbank discovers that a bank 

violates the Banking Act, it informs BaFin, which then assesses the severity of the violation and 

decides whether to intervene.     

We classify virtually all actions mentioned in the German Banking Act (Articles 45-48) as 

regulatory interventions: restrictions and prohibitions of deposit taking, restrictions and prohibitions 

of lending activities, restrictions and prohibitions of profit distribution, restructuring of business 

activities (primarily of lending activities), limitations on the scope of managerial decisions, 

instructions to the bank’s management,7 appointment of a trustee, actual dismissal of executives,  

hearings about dismissal of executives, official disapprovals, fines for executives, fines for the 

institution, warnings of executives, and threats of measures according to the Banking Act.  We focus 

on these interventions because they are moderate to severe intrusions which may affect risk taking 

and liquidity creation. 8   Routine letters are the only actions we do not classify as regulatory 

interventions, since these are minor and unlikely to affect bank behavior.  Untabulated regressions 

confirm that risk taking and liquidity creation are not affected after routine letters are sent.9 

Capital support was primarily provided by 17 bankers associations to their members over our 

sample period.10  These bankers associations also provide compulsory deposit insurance to their 

                                                            
7 These instructions are not officially defined but are applicable if the institution is “in danger to the discharge of an 
institution's obligations to its creditors, especially to the safety of the assets entrusted to it, or if there are grounds for 
suspecting that effective supervision of the institution is not possible” (Article 46, Section 1, No 1). 
8 While we expect regulatory interventions to reduce risk taking, the effects on liquidity creation are ambiguous.  For 
example, one might expect that restrictions on lending activities reduce liquidity creation but this is not necessarily true 
since different loan categories enter the calculation of liquidity creation with positive, negative, or zero weights.  
Intuitively, when a bank uses a euro of deposits to fund an illiquid loan (e.g., a long-term business loan), it creates liquidity.  
However, if it funds a liquid loan (e.g., a loan to another bank), it does not create liquidity.  Similarly, the effects of other 
restrictions (e.g., on asset growth, deposit taking, and dividends) on liquidity creation are ambiguous as well because they 
depend on which bank activities are cut back and expanded.  It is also not clear a priori what the effect of dismissing 
senior executives is – it depends on the policies of their replacements.   This view seems supported by Bertrand and Schoar 
(2003), who argue that changing the figurehead is frequently associated with changes in corporate policies. 
9 Section 3.2.2 discusses an additional test involving routine letters.  
10 There is one umbrella bankers association per pillar and several associations at the state and regional level. 
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members and conduct regular on- and off-site monitoring (Brunner et al., 2004).11  Capital support 

by these associations requires approval by the board (appointed by representatives of member banks) 

or a committee of the insurance scheme.  It targets the weakest institutions, is involuntary, comes 

with intensified monitoring, and in some cases is tied to liquidating reserves or signing debtor 

warrants.12  The government provided capital support as well to six troubled banks during the recent 

crisis via the Financial Market Stabilization Fund (“Bundesanstalt für Finanzmarktstabilisierung,” 

SoFFin).13  In our tests, we combine capital support by bankers associations and SoFFin but the results 

are robust to excluding the SoFFin-supported banks (not shown for brevity).   

There is no predetermined ordering of the timing of regulatory interventions and capital support.  

Banks may receive regulatory interventions before capital support (18% of all cases), in the year of 

capital support (7%), after capital support (10%), or without receiving capital support at any point 

(65%).  Appendix C shows the geographic and time distributions of both actions. 

 

2. Identification Strategy and Data 

2.1 Instrumental variable (IV) regressions 

To examine the effect of regulatory interventions and capital support on risk taking and liquidity 

creation, we use the following regression setup: 

, , , , ,  

                                                            
11 Insurance schemes are risk-based, funded by banks, and are not guaranteed by taxpayers. 
12 The conditions under which private-sector banks receive capital support from bankers associations are nowhere defined, 
but clear criteria exist for public-sector and cooperative banks.  Once a bankers association deems a bank as insolvent, 
the bank receives capital support to meet regulatory requirements, unless a restructuring merger is arranged or the 
institution is closed.  More than 60 percent of the recipients repay the funds in less than five years (Koetter et al., 2010). 
13 The SoFFin was set up in 2008 as an agency with implicit taxpayer guarantees.  Since 2011, it has been funded via a 
bank levy to recover the costs of its activities.  It is managed by directors appointed and supervised by the Ministry of 
Finance.  All measures are approved by a committee of representatives from the Chancellery, the Ministry of Justice, the 
Ministry of Economics, and a representative of the states.  Banks can apply for SoFFin funds. Capital support is tied to 
compensation limits and is provided at market rates.  The SoFFin will be wound down when all the support is repaid.   



-9- 
 

where ,  is the change in risk-weighted assets or the change in liquidity creation (both divided by 

total assets) at bank i from year t-1 to year t, and t-1 is the year in which regulatory interventions or 

capital support took place.14  Regulatory interventions and capital support are defined in Section 2.2.  

The control variables (which include year and state dummies) are explained in Section 2.4.  Standard 

errors are clustered at the bank level to control for serial correlation within each bank. 

We estimate the regressions in changes to cancel out time invariant unobserved bank 

heterogeneity, which may be a key source of omitted variable bias (Wooldridge, 2002).  Several 

explanatory variables, however, enter in levels.  Regulatory interventions and capital support are in 

levels because we view them as shocks.  Similar to Nini, Smith, and Sufi (2012), financial condition 

variables are in levels as well to control more flexibly for the evolution of bank soundness over time.  

All dummies also enter in levels. 

Estimating the equation gives rise to an identification challenge.  Distressed banks may be aware 

of their unsound operations and may change risk taking and liquidity creation regardless of actions 

by authorities.  Further, regulatory interventions and capital support are not assigned randomly—they 

are more likely when banks are in trouble, a condition not necessarily observable to the 

econometrician.  Naïve regressions that do not consider these issues may yield biased coefficients.  

We use instruments, described in Section 2.3, throughout the paper to deal with this problem.   

Our IV regressions involve estimating two systems of equations: one for the effects of regulatory 

interventions and capital support on risk taking, and a separate one for the effects of these actions on 

liquidity creation.  We estimate systems of equations to take into account the correlations between 

the error terms of the first- and second-stage equations.  We use the terms “first-stage” and “second-

                                                            
14 One may worry that the increase in total assets that occurs because of capital support automatically results in a decrease 
in our risk taking and liquidity creation measures because both are divided by total assets.  However, this concern is 
unwarranted because both dependent variables are measured in changes from year t-1 to year t while the “automatic” 
increase in assets has already occurred in year t-1 and hence is included in both years.   
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stage” regressions in our discussion, but emphasize that both stages are jointly estimated.  

The first-stage estimates are obtained using linear probability models for the occurrence of 

regulatory interventions and capital support, respectively.  In the second stage, we regress the change 

in risk taking (Δ (RWA/Total assets)) and liquidity creation (Δ (LC/Total assets)) on the predicted 

values of the two potentially endogenous explanatory variables and all the control variables.   

2.2 Potentially endogenous explanatory variables 

We use a regulatory interventions dummy to capture disciplinary actions by regulators, described in 

Section 1.2.  The variable takes on the value one if one or more interventions took place in year t-1 

and zero otherwise.  We use a capital support dummy that takes on the value one if support was 

provided in year t-1 and zero otherwise.  In an alternative specification, we use the volume of capital 

support divided by Tier 1 capital. 

2.3 Instruments  

Our identification strategy relies on three plausibly exogenous instruments.  The first instrument uses 

information about election outcomes at the state level.  The second exploits unique features of the 

German banking system that govern the legal framework for bank mergers.  The third focuses on 

information asymmetries between the bank and its bankers association.  Our identifying assumption 

is that our instruments affect the probabilities of regulatory interventions and capital support, but do 

not directly affect risk taking or liquidity creation.   

2.3.1 Local vote share of pro-business parties 

Our first instrument is the combined vote share of “pro-business parties” in parliamentary elections 

at the state level.  We view conservative, liberal, and green parties as pro-business because they 

typically represent interests of employers and the finance community.   

Political concerns should directly affect which banks receive regulatory interventions and/or 
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capital support.  Bank rescues are a politicized process (Brown and Dinc, 2005) and political 

considerations play a key role in the appointment of high-level officers at German regulators.  We 

expect that pro-business parties favor regulatory interventions and capital support because such 

actions will help the banks survive.  There are no reasons to believe that politics will directly affect 

risk taking and liquidity creation.15 

2.3.2 Distance between the bank and the bankers association 

The second instrument is the distance (kilometers, ln) between the bank’s headquarters and its bankers 

association.  Hau (2001) and Degryse and Ongena (2005) suggest that distance is a good proxy for 

information asymmetries and transportation costs, and Kedia and Rajgopal (2011) highlight that 

distance is important for scheduling on-site inspections. 

We expect an inverse association between capital support and the distance variable because 

bankers associations will be less likely to provide capital support when they have less information 

about the condition of the bank.  If regulators are aware of bankers associations’ difficulty in 

monitoring further-away banks, they may be more likely to scrutinize these banks and intervene.  We 

do not expect this distance variable to directly affect risk taking and liquidity creation. 

2.3.3 Relative size difference between a possible acquirer and the bank 

The third instrument is the relative size difference between a possible acquirer and each individual 

bank.  Similar to the US and other countries, distressed banks frequently merge with or are acquired 

by healthy institutions (Wheelock and Wilson, 2000).  Such mergers may be arranged by bankers 

associations, but not by BaFin or the Bundesbank (Koetter et al., 2007).   

Several unique features of the German banking system restrict the scope for bank mergers, which 

can be used for our identification strategy.  Specifically, state laws for savings banks and the 

                                                            
15 Bank rescues are also a political process in the US.  Several studies document that political connections affected which 
banks received TARP (Bayazitova and Shivdasani, 2012; Duchin and Sosyura, forthcoming). 
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ownership structure of cooperative banks restrict their ability to merge with banks from other pillars.  

In addition, the regional principle to which savings banks and cooperative banks adhere requires that 

these banks only merge with other banks in their local area.     

We construct the instrument as follows.  We look for potential healthy acquirers, banks with 

above median return on assets and capital adequacy in the same pillar that satisfy the location 

restrictions, if any, described above.  We calculate the relative size difference as the size of the largest 

potential acquirer minus the size of the bank divided by the size of the bank.  We expect that the larger 

this difference, the greater is the likelihood that an institution will be taken over and thus, the smaller 

is the probability that it receives regulatory interventions or capital support.  This variable is not 

expected to directly affect risk taking and liquidity creation. 

2.4 Control variables 

Our regressions contain several control variables.  Most enter the regressions in changes.  All bank-

specific and local economic variables are lagged by one year.   

Total assets (ln, deflated) is included to account for size and systemic importance (Bayazitova and 

Shivdasani, 2012).  Size is expected to be positively correlated with risk taking because large banks 

can absorb more risk and may be more likely to be protected by the safety net.  It is expected to be 

positively correlated with liquidity creation as well (Berger and Bouwman, 2009).  Return on equity 

controls for profitability.  Profitable banks may be less keen to take on risks (Laeven and Levine, 

2009).  The effect on liquidity creation is not clear ex ante.  We control for loan portfolio concentration 

using a Herfindahl-Hirschman index of lending activities across eight industries (Bayazitova and 

Shivdasani, 2012).16
  While banks with concentrated loan portfolios are riskier (all else equal), they 

may choose assets with higher or lower risk weights than banks with less concentrated portfolios.  

                                                            
16 The eight sectors are i) agriculture, forestry. and fishing; ii) utilities and mining; iii) construction; iv) manufacturing; v) 
trade; vi) transportation; vii) financial services; and viii) other services. 
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The expected effect on liquidity creation is also ambiguous.  The ratio of fee income to total income 

is included to capture non-traditional bank activities.  Higher fee income is expected to be positively 

related to bank risk (Stiroh, 2004), but its correlation with liquidity creation is unclear.  We control 

for the financial condition of a bank using the ratio of Tier 1 capital to total assets and the ratio of 

nonperforming loans to total loans (Bayazitova and Shivdasani, 2012), since banks in poor condition 

may be more likely to change both risk taking and liquidity creation.  We include the percentage 

change of output growth in each bank’s market to control for local demand- and supply-side effects.  

This is measured at the county level for savings, cooperative, and small private-sector banks, and at 

the national level for all other banks.  We include banking pillar, year, and state dummies as in Dam 

and Koetter (2012).  Pillar dummies for public-sector banks and cooperative banks (private-sector 

dummy is omitted to avoid perfect collinearity) account for differences in business models and 

ownership structures.  Year dummies capture effects that vary over time but affect banks equally (e.g., 

regulatory changes).  State dummies net out time-invariant omitted demand- and supply-side 

variables that affect risk taking or liquidity creation.   

2.5 Data 

We obtain annual data for all the banks that operate in Germany between 1999 and 2009 from the 

Bundesbank.  We express all financial variables in real € (year 2000) using a GDP deflator from the 

Federal Statistics Office.  We exclude banks if they have: i) no loans outstanding; ii) zero deposits; 

iii) balance sheet items with negative values; or iv) total assets in the first percentile.  We treat mergers 

the conventional way: the acquirer continues with its identifier post-merger.  We drop the year of the 

merger to avoid artificial spikes in risk taking and liquidity creation.  Our dataset has 17,315 bank-

year observations from 2,487 banks.  Table I contains summary statistics. 
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3. Results 

3.1 Main results 

Table II Panel A presents our main results.  The two first-stage regressions analyze the determinants 

of regulatory interventions and capital support.  The three instruments are statistically significant with 

the predicted signs in five of six cases.  Most of the control variables have the expected signs and are 

statistically significant.  Interestingly, the coefficients on the public-sector and cooperative pillars are 

negative in three of four cases.  This suggests that banks in the private sector pillar, which includes 

most of the systemically important banks, are more likely to be subject to authorities’ actions. 

The second-stage results show that banks appear to significantly reduce their risk taking after 

regulatory interventions and capital support.  The results for liquidity creation are mixed: it decreases 

significantly after regulatory interventions but is not significantly affected by capital support.17  The 

statistically significant results are also economically significant.  The average bank contracts risk 

taking by 9.1 percentage points (from 59.3% to 50.2%) after regulatory interventions and by 12.1 

percentage points (from 59.3% to 48.2%) after capital support.  The average bank reduces liquidity 

creation by 11.6 percentage points (from 22.4% to 10.8%) after regulatory interventions.  The control 

variables in the second stage generally have the expected signs (not discussed for brevity).   

For robustness, we replace the dummy for capital support by the volume of support (Capital 

support/Tier 1 capital).  Table II Panel B shows that the coefficient is negative and significant (-0.23), 

consistent with our main result.  To assess economic significance, we focus on a one standard 

deviation increase in support (31.9% of Tier 1 capital) and find it reduces the risk weighted assets 

ratio of the average bank by an economically significant 7.2 percentage points (from 59.3% to 52.1%).   

Capital support in Germany comes with a negative signal from the regulators to the bank, a threat 

                                                            
17 Section 3.3.2 examines why the effect of capital support on liquidity creation is not significant. 
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of closure, increased monitoring, and possibly other strings attached.  To assess the importance of 

these other influences, we rerun our main regressions including only banks in the bottom decile of 

the volume of support and those that did not receive capital support.  We find that the coefficient on 

capital support is negative, but not significant (not shown for brevity).  Under the strong assumption 

that these other influences do not increase in the size of the capital infusion, this finding suggests that 

the effects of these other influences are small relative to the effect of capital itself.   

3.2 Identification concerns 

3.2.1 Instrument strength  

It is critical that our instruments are strong in the econometric sense, as weak instruments can lead to 

worse biases than OLS.  We report the standard F-statistic of excluded instruments and the Angrist-

Pischke multivariate F-statistic, which tests whether individual endogenous regressors are weakly 

identified.18  Both statistics are highly significant, so we reject the null that our instruments are weak.  

3.2.2 Omitted variables  

Another potential concern is that omitted variables that correlate with our instruments are responsible 

for the observed changes in risk taking and liquidity creation.  While we cannot fully rule out omitted 

variable bias, we now perform several tests to mitigate this concern.   

First, it is possible that unobserved changes in loan demand (rather than regulatory interventions 

and/or capital support) cause the documented reductions in risk taking and liquidity creation.  Our 

main regressions alleviate this concern to some extent because the control variables include year and 

state dummies as well as local output growth.  Realizing that this may not be sufficient, we now 

remove bank-year observations in which regulatory interventions and capital support coincide with 

contractions in local output growth.  Table III Column (1) contains the results.  The magnitude of the 

                                                            
18  Both are consistent in the presence of heteroskedasticity and are appropriate in models that use robust standard errors. 
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effects for both regulatory interventions and capital support increases, mitigating this concern.   

Second, key changes in governance such as the appointment of new executives (rather than 

regulatory interventions and/or capital support) may have caused our documented changes in risk 

taking and liquidity creation.  Plausibly, when boards discover problems, they may dismiss executives 

(Cornelli et al., 2013).19  We observe 98 turnovers of executive officers on the executive board in the 

same year as regulatory interventions, and 118 such turnovers in the same year as capital support.  To 

ameliorate the concern that changes in banks’ governance structure, approximated by changes in 

executive teams drive our results, Table III Column (2) removes bank-year observations in which 

regulatory interventions and/or capital support coincide with executive turnover.  Our main inferences 

remain unaffected, suggesting that this concern does not drive our results. 

Third, intensified monitoring by authorities that precedes actions by authorities (rather than the 

actions per se) could potentially cause banks to reduce their risk taking and/or liquidity creation.  

When the Bundesbank questions a bank’s condition, it will document this in a routine letter sent to 

the bank.  Such letters are sent frequently, but they do not require changes of activities and we do not 

classify them as regulatory interventions.  Instead, they may signal to the bank that it is being 

monitored more intensively and may be likely to receive regulatory interventions in the future, and 

this may motivate executives to limit their institutions’ risk taking and/or liquidity creation.  To 

address this possibility, Table III Column (3) removes bank-year observations in which routine letters 

were sent in the same year as or the two years prior to actions by authorities.  The results suggest that 

our main findings are not driven by intensified monitoring preceding actions by authorities.   

Fourth, an alternative possibility is that consistently poor performance may drive management to 

reduce risk taking and/or liquidity creation independent of regulatory interventions and capital 

                                                            
19 German companies have a two-tiered board structure in which the supervisory board may dismiss executive officers on 
the executive board.  The Bundesbank collects data on executive officer turnover, but not on supervisory board turnover. 
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support.  Our main regressions address this to some extent because the control variables include 

proxies for the financial condition of the bank (Tier 1 capital ratio and nonperforming loans ratio).  

To address this more in depth, we now remove bank-years in which nonperforming loans increased 

in the same year as or the two years prior to actions by authorities.  We also perform tests in which 

declines in the Z-score replace increases in nonperforming loans.  Table III Columns (4) and (5) show 

the results, which suggest that consistently poor performance does not drive our main findings.   

3.2.3 Placebo tests 

As a final check of our methodology, we perform placebo tests in which we pretend that regulatory 

interventions and capital support alternately occur three or four years prior to when they actually took 

place.  The placebo coefficients on both actions should be indistinguishable from zero to rule out that 

alternative forces drive the significant effects we have documented.  Table III shows the results in the 

last two columns.  All placebo coefficients are insignificant, confirming that the effects can only be 

observed when the actions are actually taken.     

3.3 Additional tests 

3.3.1 Different types of regulatory interventions 

One may wonder whether the effects of regulatory interventions are driven by direct restrictions on 

business activities or those that affect management.  Restrictions and prohibitions on activities and 

instructions to restructure business processes may be more likely to affect bank behavior than limits 

on the scope of what executives can decide on, appointments of trustees, and dismissals of executives.  

To address this, we split the regulatory interventions along this dimension (roughly as in Dam and 

Koetter (2012)).   One may also wonder whether regulatory interventions that are stronger have 

greater effects.  To examine this, we divide regulatory interventions into moderate versus severe 

interventions (lesser intrusions versus actual mandates to change behavior).   
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Table IV Panel A shows summary statistics.  Panels B and C show regression results for the two 

respective splits.  Panel B shows that while both regulatory interventions that affect business activities 

and those that affect management significantly reduce risk taking and liquidity creation, the former 

have more than three times the effects of the latter.  Panel C shows negative and significant 

coefficients for both severe and moderate interventions, with the former having four to five times the 

effects of the latter.  Findings in both panels are consistent with expectations.  

3.3.2 Components of liquidity creation and selected drivers 

While we find that regulatory interventions reduce liquidity creation, it is unclear which components 

of liquidity creation drive this result.  It is also unclear why capital support does not affect liquidity 

creation.  To address both issues, we decompose liquidity creation into its three components, and 

regress changes in asset-side, liability-side, and off-balance sheet liquidity creation (all normalized 

by total assets) on regulatory interventions, capital support, and our other explanatory variables.  

Table V Panel A illustrates that regulatory interventions only reduce liquidity creation on the 

liability side and off the balance sheet.  Instead of altering their asset portfolio, banks respond to the 

interventions primarily by adjusting their funding and off-balance sheet activities.  The individual 

effects are not economically significant, but the sum is.  Capital support, in contrast, reduces asset-

side liquidity creation by an economically significant amount and increases liability-side liquidity 

creation by an equally significant amount.  These effects cancel each other out, explaining why we 

find no overall effect of capital support on total liquidity creation.  These findings suggest the 

disciplinary effect of capital support may have caused a decline in lending, but the higher capital may 

have helped these banks attract more deposits. There is no significant effect of capital support on off-

balance sheet liquidity creation.   

Table V Panel B takes the analysis one step further by examining selected drivers of these changes: 
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corporate loans, retail loans, municipal and local government loans (elements of asset-side liquidity 

creation); transaction deposits (large portion of liability-side liquidity creation); and lines of credit 

(biggest part of off-balance sheet liquidity creation).  It shows that regulatory interventions have no 

significant effect on the different lending categories but do have statistically and economically 

significant negative effects on transactions deposits and on lines of credit.  Capital support has a 

significantly negative effect on all the lending categories, with the largest effect on the riskiest loan 

category (corporate loans), has a sizeable positive effect on transactions deposits, and has no 

significant effect on lines of credit.  All of these results are consistent with Panel A, and suggest that 

these activities are key drivers of the changes in the three components of liquidity creation.    

3.3.3 Do authorities’ actions have independent effects and are they substitutes or complements? 

To ensure that our main results are not driven solely by cases in which both actions occur, we now 

alternately exclude banks that received capital support (Table VI Columns (1)-(2)) and banks that 

experienced regulatory interventions (Table VI Columns (3)-(4)).  The coefficients on both types of 

actions are significant in these tests, suggesting that both have independent effects.  To address 

whether they also have effects if both actions are taken, we limit the sample to banks that received 

both actions versus neither action (Table VI Columns (5)-(6)).  In this sample, regulatory 

interventions have an independent effect but capital support does not.  This is likely due to reduced 

test power, since only 69 banks received both.   

One may also wonder whether regulatory interventions and capital support are substitutes or 

complements.  To test this, we use the full sample and include an interaction term between the two 

types of actions (Table VI Columns (7)-(8)).  The interaction term enters positively, but reduces the 

effects of both actions, suggesting that to some extent, they are substitutes. 

3.3.4 Are the effects weaker when the threats by authorities are less? 
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One might expect that the effects of regulatory interventions and capital support are weaker when the 

threat posed by authorities is perceived to be less.  We now explore this from several perspectives.  

This exploration may also provide insight into how the German regulatory mechanism works. 

Our first test focuses on banks that were later forced to merge.  As noted above, bankers 

associations can force a merger of a distressed bank with a healthy bank if needed, but government 

authorities are not able to do so.  Thus, banks may perceive actions by bankers associations to be 

more credible.  If so, among banks that are later forced to merge, capital support may have more effect 

on risk taking than regulatory interventions.  We now examine this formally.  In our sample, 267 

banks (11% of the 2487 sample banks) were forced to merge and 130 of them were forced to merge 

following regulatory interventions and/or capital support (29% of the 445 sample banks that were 

subjected to these actions).20  When we rerun our regressions using banks that were later forced to 

merge, we find supporting evidence: while risk taking goes down after capital support, it does not 

decrease after regulatory interventions for banks in this subsample (not tabulated for brevity).   

We find additional evidence that when the threat is less, authorities’ actions do not have as much 

bite (not tabulated for brevity).  First, as discussed above, risk taking and liquidity creation are not 

affected when routine letters are issued.  That is why our main regressions focus on moderate and 

severe interventions.  Second, it is expected that threats are less credible when banks have more 

capital.  When limiting the sample to better-capitalized banks (above median Tier 1 capital ratios), 

we indeed find that regulatory interventions do not affect risk taking and liquidity creation for these 

banks.  Third, bankers may feel less threatened in a crisis, all else equal, due to the too-many-to-fail 

phenomenon (Acharya and Yorulmazer, 2007).21  When we rerun our regressions limiting our sample 

                                                            
20 Specifically, 34 were forced to merge following regulatory interventions, 63 following capital support, and 33 after 
both types of actions.  We are not able to rerun our regressions for these subgroups because of their small sample sizes. 
21 Weaker effectiveness of government actions during crises is also consistent with Berger and Bouwman (2013b) who 
find that monetary policy is less effective during such times. 
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to crisis years (2007-2009), as expected, we find that both types of actions have weaker effects.   

3.3.5 Robustness checks 

We perform several final robustness checks (not tabulated for brevity) to mitigate concerns that some 

results may be driven by our methodology.  Clustering of standard errors at the county level instead 

of the bank level yields similar results.  Using the change in the Z-score (ln) instead of Δ (RWA/Total 

assets) also does not qualitatively alter our inferences.22   

3.4 Long-run effects 

We have so far focused on the short run, i.e., the effects in the year after regulatory interventions and 

capital support.  Natural questions that arise are whether the adjustments in bank behavior take longer 

than a year to be fully implemented and whether these effects persist or are subsequently reversed.  

To address these questions, we now examine the effects of both actions on risk taking and liquidity 

creation in the long run.  We run IV regressions similar to the main regressions with the only 

difference being that we lag the explanatory variables by 2, 3, or 4 years instead of 1 year.  We do not 

include lags of multiple lengths in the same regression because of the dearth of available instruments.   

Table VII shows the results.  For ease of comparison, we also reproduce our short-run results from 

Table II.  Panel A highlights that the effects of regulatory interventions and capital support on risk 

taking take two periods to be fully implemented and then persist thereafter.  In contrast, Panel B 

indicates that regulatory interventions only significantly affect liquidity creation in the first period 

and persist afterwards, while capital support never significantly affects it.  Overall, these results 

suggest that most of the effects of regulatory interventions and capital support on risk taking and 

liquidity creation materialize quickly and persist in the long run.   

3.5 Behavior of competitor banks 

                                                            
22 The Z-score is an inverse measure of risk and is calculated as return on assets (ROA) plus the capital ratio divided by 
the standard deviation of ROA. 
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To get a more complete picture of the effects of regulatory interventions and capital support, we next 

analyze the reactions of distressed banks’ competitors after these actions.  Competitive effects have 

been studied in other areas: existing work on German government guarantees to banks suggests that 

they impose negative externalities on the protected banks’ competitors (Gropp et al., 2011), while 

research on bank mergers shows that they yield positive externalities for competitors (Berger et al., 

1998).  One might expect that the competitive effects of regulatory interventions and capital support 

are small or non-existent because German customers have strong ties to their banks (Elsas and 

Krahnen, 1998; Elsas, 2005), and so customers may be unlikely to switch.  An extra reason to suspect 

that competitors may not change their behavior is that the actions by authorities are confidential, 

reducing the likelihood that competitors become more aggressive and take on additional risks.   

To address this, we exploit the fact that savings banks, cooperative banks, and small regional 

private banks operate in clearly defined geographic markets.  We therefore now limit the sample to 

these banks.  We regress the changes in competitor banks’ market shares in terms of risk taking (RWA 

of competitors divided by RWA of all banks in the market) and liquidity creation (defined 

analogously) on regulatory interventions and capital support and weighted averages of the control 

variables.  Using changes in market shares as dependent variables eliminates the potential effects of 

other changes in supply or demand in the market that may affect risk taking or liquidity creation.   

Table VIII suggests that competitors do not change their behavior.23  This is consistent with the 

strong customer ties to banks and the confidential nature of authorities’ actions discussed above.  

 

4. Concluding remarks  

When banks are troubled, authorities often intervene and/or provide capital support.  Their main goal 

                                                            
23 We obtain similar results when we exclude small regional private banks in our sample, and when we use changes in 
competitor banks’ market share of different types of lending as dependent variables (not tabulated for brevity). 
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is to reduce bank risk taking but their actions may have the unintended effect of reducing liquidity 

creation, which may have adverse effects on the real economy.  The focus of our paper is to examine 

the effects of authorities’ actions on bank risk taking and liquidity creation.  Our main findings are 

that regulatory interventions and capital support both succeed in reducing bank risk taking.  

Regulatory interventions also reduce liquidity creation, while capital support does not have this 

potentially adverse impact.  The effects are weaker when the perceived threat is less.  Our results 

indicate that the effects of regulatory interventions and capital support materialize quickly, and the 

effects persist in the long run.  Moreover, competing institutions do not respond in terms of their own 

risk taking and liquidity creation, suggesting the absence of offsetting actions by other institutions.   

Our regulatory interventions results are novel: no other studies to our knowledge focus on the 

effects of such interventions.  Our capital support findings differ from US TARP studies, which find 

that capital support in some cases increase risk taking and/or lending (Black and Hazelwood, 

forthcoming; Duchin and Sosyura, forthcoming; Li, forthcoming).  Our findings suggest that some of 

the institutional differences between the US and Germany may explain the different results.  One 

potentially important difference is that US capital support took place only during the recent financial 

crisis; we find that German capital support leads to reduced risk taking, but not during this crisis.  In 

addition, the targeting of weak banks in Germany for capital support as opposed to healthy banks in 

the US may be important, given that our findings are generally weaker for better-capitalized banks.    

Finally, increased monitoring and/or conditions imposed on banks receiving capital support in 

Germany may also have played a role in reduced risk-taking.24    

                                                            
24 Other institutional differences seem less able to explain why the capital support results differ.  First, US banks are 
privately owned, whereas a large number of German banks are government-owned.  This difference seems unimportant 
since the latter received relatively few interventions and little capital support.  Second, in the US, participation in TARP 
was largely voluntary and being granted support was a signal of strength to the bank and the market.  In Germany, capital 
support by bankers associations is involuntary and acts as a signal of weakness but only observed by the bank itself.  
Third, US TARP support was made public, while capital support in Germany is confidential. 
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Table I:  Summary statistics 
This table presents summary statistics for the main dependent variables, potentially endogenous explanatory variables, instruments, and control variables.  While the regressions are run in changes (except 
for the dummies (including the potentially endogenous explanatory variables), the instruments, the Tier 1 capital ratio, and the nonperforming loans ratio), we report summary statistics for the levels of all 
the variables for ease of interpretation.  Panel A shows summary statistics for the full sample of bank years.  Panels B and C report these statistics for bank-years with regulatory interventions and capital 
support in the previous year, respectively.  Risk is measured as risk weighted assets divided by total assets (RWA/Total assets).  Liquidity creation is calculated using the preferred Mat Cat Fat measure 
which includes off-balance sheet activities (see Appendix A) divided by total assets (LC/Total assets).  The potentially endogenous explanatory variables are: regulatory interventions (dummy) and capital 
support (dummy).  They are instrumented by: the local vote share of pro-business parties (%); the distance between the bank and its respective bankers association (ln); and the relative size of a possible 
acquirer (%).  The control variables include: total assets (ln); return on equity (operating income divided by equity capital) (%); loan portfolio concentration (a Herfindahl-Hirschman index) (%); fee income 
divided by total income (%); Tier 1 capital divided by total assets (%); nonperforming loans divided by total loans (%); local output growth (%); public-sector bank and cooperative bank dummies (private-
sector dummy is excluded as the base case); and year and state dummies (summary statistics for these dummies are suppressed to save space).   
 

 
Panel A:  

Full sample 
(17315 bank-year observations) 

Panel B:  
Bank-years with regulatory interventions in t-1 

 (448 bank-year observations)

Panel C:  
Bank-years with capital support in t-1 

 (363 bank-year observations)
 Mean  S.D. p25  p50 p75 Mean  S.D. p25  p50 p75 Mean  S.D. p25  p50 p75 
Main dependent variables                
Risk: RWA/Total assets (%) 59.3 12.3 51.5 60.3 67.8 62.1 10.5 55.4 62.2 68.9 59.7 12.4 52.3 60.8 68.1 
Liquidity creation: LC/Total assets (%) 22.4 10.2 16.3 23.2 29.4 22.7 9.1 18.0 23.6 28.8 22.0 9.0 17.4 21.8 28.1 
Potentially endogenous explanatory variables                  
Regulatory interventions (dummy) 0.03 0.2  0 0 0 1  0 1 1 1 0.2 0.4 0 0 0 
Capital support (dummy) 0.02 0.1  0 0 0 0.2 0.4 0 0 0 1 0 1 1 1 
Instruments                  
Local vote share of pro-business parties (%) 58.3 8.1 53.9 60.3 64.1 56.5 7.0 53.9 53.9 60.3 57.1 7.8 53.9 60.3 60.7 
Distance to respective bankers association (ln) 5.5 1.0 5.1 5.9 6.2 5.9 0.5 5.8 6.0 6.2 5.7 0.9 5.5 6.0 6.2 
Relative size of possible acquirer (%) 11.3 20.4 1.0 3.8 11.9 8.5 14.9 0.8 3.0 9.3 5.8 19.1 0.2 1.2 3.1 
Control variables                
Total assets (ln) 19.6 1.4 18.6 19.5 20.6 19.4 1.2 18.6 19.3 20.1 19.8 1.1 19.1 19.6 20.4 
Return on equity (%) 4.5 3.2 2.7 4.2 5.9 3.4 3.3 2.1 3.2 4.7 1.9 2.8 1.1 1.9 2.9 
Loan portfolio concentration (HHI) (%) 29.7 11.5 22.6 26.2 32.2 28.0 10.6 21.6 24.7 30.4 30.2 11.4 23.1 26.7 33.4 
Fee income/Total income (%) 12.4 4.5 9.5 11.9 14.7 12.6 4.1 10.4 12.4 14.8 13.3 4.5 10.7 13.0 16.0 
Tier1 capital/Total assets (%) 5.6 1.6 4.6 5.4 6.3 5.2 1.3 4.4 5.0 5.6 5.0 1.3 4.1 4.8 5.5 
Nonperforming loans/Total loans (%) 4.4 3.4 2.1 3.6 5.8 8.0 4.6 4.1 7.5 11.0 11.2 5.4 6.7 11.4 16.2 
Local output growth (%) 1.9 3.3 -0.1 1.8 3.8 1.5 3.1 -0.3 -0.3 1.3 1.7 3.0 -0.1 1.6 3.4 
Public-sector bank (dummy) 0.3 0.4 0.0 0.0 1.0 0.0 0.2 0.0 0.0 0.0 0.1 0.2 0.0 0.0 0.0 
Cooperative bank (dummy) 0.7 0.5 0.0 1.0 1.0 0.9 0.3 1.0 1.0 1.0 0.9 0.3 1.0 1.0 1.0 
Year dummies – – – – – – – – – – – – – – – 
State dummies – – – – – – – – – – – – – – – 
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Table II:  Main IV results with dummies for regulatory interventions and capital support, and a robustness check with capital support volume  
This table shows IV regressions for the effects of regulatory interventions and capital support on risk taking (Δ (RWA/Total assets)) and liquidity creation (Δ (LC/Total assets)).  Panel A presents the results 
for our main specification in which both potentially endogenous explanatory variables (regulatory interventions and capital support) are measured as dummies.  Panel B shows the results for a robustness 
check in which the volume of capital support (Capital support/Tier 1 capital, %) replaces the dummy for capital support.  As instruments we use:  the local vote share of pro-business parties (%); the distance 
between the bank and its respective bankers association (ln); and the relative size of a possible acquirer (%).  The control variables include: total assets (ln); return on equity (operating income divided by 
equity capital) (%); loan portfolio concentration (a Herfindahl-Hirschman index) (%); fee income divided by total income (%); Tier 1 capital divided by total assets (%); nonperforming loans divided by 
total loans (%); local output growth (%); public-sector bank and cooperative bank dummies (private-sector dummy is excluded as the base case); and year and state dummies.  The regressions are run in 
changes (except for the dummies (including the potentially endogenous explanatory variables), the instruments, the Tier 1 capital ratio, and the nonperforming loans ratio).  All explanatory variables are 
lagged by one year.  Constant term included but not reported.  Robust z-statistics are in brackets.  Standard errors are clustered at the bank level.  *** p<0.01, ** p<0.05, * p<0.1. 
 

 Panel A: Dummies for regulatory interventions and capital support Panel B: Dummy for regulatory interventions and volume of capital support 
 First stage  Second stage First stage  Second stage 

 Regulatory 
interventions 

(dummy) 

Capital support 
 

 (dummy) 

∆ (RWA/ 
Total assets) 

∆ (LC/ 
Total assets) 

Regulatory 
interventions 

(dummy) 

Capital support/ 
 Tier 1 capital 

(%) 

∆ (RWA/ 
Total assets) 

∆ (LC/ 
Total assets) 

Potentially endogenous explanatory variables         
Regulatory interventions (dummy)   -9.1345** -11.5758***   -9.4342** -11.3149*** 
   [-2.19] [-2.79]   [-2.37] [-2.72] 
Capital support (dummy)   -12.0872*** -0.7734     
   [-2.78] [-0.20]     
Capital support/Tier 1 capital (%)       -0.2252** -0.0342 
       [-2.43] [-0.38] 
Instruments         
Local vote share of pro-business parties (%) 0.0017*** 0.0002   0.0017*** 0.0267*   
 [5.48] [0.77]   [5.48] [1.80]   
Distance to respective bankers association (ln) 0.0043** -0.0070***   0.0043** -0.3870***   
 [2.23] [-2.67]   [2.23] [-2.69]   
Relative size of possible acquirer (%) -0.0001** -0.0003***   -0.0001** -0.0120***   
 [-2.58] [-4.72]   [-2.58] [-4.01]   
Control variables         
Δ Total assets (ln) -0.0005* -0.0018*** 0.0321*** 0.0252** -0.0005* -0.0436** 0.0442*** 0.0253*** 
 [-1.81] [-5.05] [2.73] [2.35] [-1.81] [-1.99] [4.38] [2.68] 
Δ Return on equity (%) -0.0010** -0.0002 -0.0258** -0.0225** -0.0010** 0.0080 -0.0210** -0.0218** 
 [-2.52] [-0.75] [-2.49] [-2.06] [-2.52] [0.39] [-2.03] [-1.98] 
Δ Loan portfolio concentration (HHI) (%) 0.0010* 0.0004 0.0031 0.0248 0.0010* 0.0165 0.0014 0.0248 
 [1.78] [0.79] [0.17] [1.43] [1.78] [0.56] [0.08] [1.43] 
Δ Fee income (%) -0.0001 0.0018 -0.0214 0.0778** -0.0001 0.0399 -0.0358 0.0778** 
 [-0.15] [1.59] [-0.60] [2.19] [-0.15] [0.68] [-1.04] [2.23] 
Tier1 capital/Total assets (%) -0.0051*** -0.0049*** -0.1503*** -0.0825** -0.0051*** -0.2248*** -0.1332*** -0.0853** 
 [-4.72] [-4.63] [-3.67] [-2.10] [-4.72] [-4.56] [-3.48] [-2.22] 
Nonperforming loans/Total loans (%) 0.0076*** 0.0117*** 0.1161** 0.0583 0.0076*** 0.5529*** 0.1012** 0.0661 
 [10.23] [11.46] [2.22] [1.21] [10.23] [9.56] [1.98] [1.30] 
Local output growth (%) -0.0000 0.0000 -0.0085 -0.0034 -0.0000 0.0170 -0.0056 -0.0029 
 [-0.01] [0.29] [-0.88] [-0.33] [-0.01] [1.04] [-0.59] [-0.28] 
Public-sector bank (dummy) -0.0162** -0.0473*** -0.5863*** 0.4286** -0.0162** -1.7050*** -0.4505** 0.4270*** 
 [2.40] [-5.41] [-2.77] [2.40] [2.40] [-3.61] [-2.44] [2.57] 
Cooperative bank (dummy) 0.0106* -0.0198*** -0.2284 0.5893*** 0.0106* -0.5590* -0.1588 0.5841*** 
 [1.89] [-2.76] [-1.24] [3.83] [1.89] [-1.81] [-0.94] [3.92] 
Year and state dummies Yes Yes Yes Yes Yes Yes Yes Yes 
Observations 17315 17315 17315 17315 17315 17315 17315 17315 
Number of banks 2487 2487 2487 2487 2487 2487 2487 2487 
AP multivariate F-Test 19.17*** 14.65***   18.75*** 7.55***   
First stage F-Test of excluded instruments 13.48*** 10.35***   13.48*** 9.28***   
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Table III:  Identification concerns 
This table examines identification concerns.  We present second-stage results of IV regressions of the effects of regulatory interventions and capital support on risk taking (Δ (RWA/Total assets)) in Panel 
A and on liquidity creation (Δ (LC/Total assets)) in Panel B.  The instruments are: the local vote share of pro-business parties (%); the distance between the bank and its respective bankers association (ln); 
and the relative size of a possible acquirer (%).  Column (1) omits bank-year observations in which regulatory interventions and/or capital support coincided with contractions in local output growth.  Column 
(2) excludes bank-year observations in which regulatory interventions and/or capital support occur in the same year as turnover of executive officers.  Column (3) drops bank-year observations in which 
routine letters were sent to the bank in the same year as or in the two years prior to actions by authorities. Column (4) omits bank-year observations in which nonperforming loans increased in the same year 
as or the two years prior to actions by authorities.  Column (5) omits bank-year observations in which the Z-score (ln) declines in the same year as or in the two years prior to regulatory interventions and 
capital support. Columns (6) and (7) present placebo tests, in which regulatory interventions and capital support occur three or four years prior to the actual actions, respectively.  Every regression includes 
a constant term and all the control variables shown in Table II (not shown for brevity).  The regressions are run in changes (exceptions are noted in Table II).  All explanatory variables are lagged by one 
year.  Robust z-statistics are in brackets.  Standard errors are clustered at the bank level.  *** p<0.01, ** p<0.05, * p<0.1. 
 

 
Exclude observations in which: 

Placebo tests:  
regulatory interventions and 

capital support occur: 

Specification 
Local output 
growth rate 

declined 

Executive officer 
turnover occurs in 
the same year as 

authorities’ actions

Routine letters were 
sent in the same year as 
or the two years prior to 

authorities’ actions 

Nonperforming loans 
increased in the same year 
as or the two years prior 

to authorities’ actions 

Z-score declined in 
the same year as or 

the two years prior to 
authorities’ actions 

Three years 
prior to actual 

occurrence 

Four years 
prior to actual 

occurrence 

 (1) (2) (3) (4) (5) (6) (7) 
Panel A: Risk taking ∆ (RWA/ 

Total assets) 
∆ (RWA/ 

Total assets) 
∆ (RWA/ 

Total assets) 
∆ (RWA/ 

Total assets) 
∆ (RWA/ 

Total assets) 
∆ (RWA/ 

Total assets) 
∆ (RWA/ 

Total assets) 
Regulatory interventions (dummy) -10.1307* -12.1129** -13.1251* -13.5531** -9.4347** 6.4517 -20.8483 
 [-1.71] [-2.48] [-1.95] [-2.43] [-2.19] [0.36] [-0.30] 
Capital support (dummy) -19.4936** -10.7308* -12.0228*** -9.1259** -12.5637*** -17.4564 -93.9629 
 [-2.38] [-1.92] [-2.63] [-2.03] [-2.82] [-0.98] [-0.55] 
Control variables from Table II Yes Yes Yes Yes Yes Yes Yes 
Observations 17113 14068 16311 14814 14615 7833 6133 
Number of banks 2483 2431 2459 2398 2411    1754 1560 
AP multivariate F-Test (Regulatory interventions) 15.58*** 15.61*** 9.74*** 12.80*** 17.14*** 1.540 0.580 
AP multivariate F-Test (Capital support) 8.29*** 13.88*** 14.21*** 13.31*** 13.33*** 2.530* 0.220 
First-stage F-Test (Regulatory interventions) 12.34*** 11.57*** 6.89***   9.46***   12.13*** 1.23 1.04 
First-stage F-Test (Capital support) 6.08*** 10.69*** 9.76*** 10.18*** 9.38*** 1.92 0.48 
Panel B: Liquidity creation    ∆ (LC/ 

Total assets) 
∆ (LC/ 

Total assets) 
∆ (LC/ 

Total assets) 
∆ (LC/ 

Total assets) 
∆ (LC/ 

Total assets) 
∆ (LC/ 

Total assets) 
∆ (LC/ 

Total assets) 
Regulatory interventions (dummy) -14.9005*** -12.3679** -18.89*** -12.7461** -8.6709** 7.3773 -4.0789 
 [-2.72] [-2.53] [-2.60] [-2.35] [-2.09] [0.39] [-0.11] 
Capital support (dummy) 0.3740 -1.3430 -1.4406 13.117 -17.438 5.3249 -27.2053 
 [0.05] [-0.26] [-0.33] [0.32] [-0.44] [0.30] [-0.33] 
Control variables from Table II Yes Yes Yes Yes Yes Yes Yes 
Observations 17113 14068 16311 14814 14615 7833 6133 
Number of banks 2483 2431 2459 2398 2411    1754 1560 
AP multivariate F-Test (Regulatory interventions) 15.58*** 15.61*** 9.74*** 12.80*** 17.14*** 1.540 0.580 
AP multivariate F-Test (Capital support) 8.29*** 13.88*** 14.21*** 13.31*** 13.33*** 2.530* 0.220 
First-stage F-Test (Regulatory interventions) 12.34*** 11.57*** 6.89***   9.46***   12.13*** 1.23 1.04 
First-stage F-Test (Capital support) 6.08*** 10.69*** 9.76*** 10.18*** 9.38*** 1.92 0.48 
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Table IV: Types of regulatory interventions   
This table examines how different types of regulatory interventions as well as capital support affect risk taking (Δ (RWA/Total assets)) and liquidity creation (Δ (LC/Total assets)).  Regulatory interventions 
are alternately split by orientation (into those that directly affect business activities and those that directly affect management) and by severity (into those that are moderate and those that are severe).  Panel 
A contains summary statistics, and Panels B and C show the second stage of IV regressions based on these respective splits.  As instruments we use:  the local vote share of pro-business parties (%); the 
distance between the bank and its respective bankers association (ln); and the relative size of a possible acquirer (%).  Every regression includes a constant term and all the control variables shown in Table 
II (not shown for brevity).  The regressions are run in changes (exceptions are noted in Table II).  All explanatory variables are lagged by one year.  Robust z-statistics are in brackets.  Standard errors are 
clustered at the bank level.  *** p<0.01, ** p<0.05, * p<0.1. 
 
Panel A: Summary statistics on regulatory interventions split by orientation and by severity 

* The totals for the respective categories do not sum up to the total number of regulatory interventions as a bank can have multiple types of regulatory interventions in the same year. 
 

 Panel B: Orientation of regulatory interventions  Panel C: Severity of regulatory interventions 
 Risk taking 

∆ (RWA/Total assets) 
Liquidity creation 
∆ (LC/Total assets) 

 Risk taking 
∆ (RWA/Total assets) 

Liquidity creation 
∆ (LC/Total assets) 

Regulatory interventions  
(business activities, dummy) 

-35.8420* 
[-1.68] 

 -47.8027**
[-2.02] 

 Regulatory interventions 
(moderate, dummy) 

-9.1770** 
[-2.09] 

 -12.7066***
[-2.81] 

 

          
Regulatory interventions 
(management, dummy) 

 -10.2954**
[-2.20] 

 -13.1954*** 
[-2.81] 

Regulatory interventions  
(severe, dummy) 

 -50.9268* 
[-1.71] 

 -53.9648* 
[-1.88] 

          
Capital support (dummy) -9.4459 -13.0120*** 2.9135 -1.9230 Capital support (dummy) -12.9404*** -8.7366 -1.6648 2.2640 
 [-1.55] [-3.09] [0.45] [-0.51]  [-3.09] [-1.23] [-0.44] [0.34] 
Control variables from Table II Yes Yes Yes Yes Control variables from Table II Yes Yes Yes Yes 
Observations 17315 17315 17315 17315 Observations 17315 17315 17315 17315 
Number of banks 2487 2487 2487 2487 Number of banks 0.371 -0.222 -0.193 -1.257 
AP multivariate F-Test  
(Regulatory interventions) 

3.39* 21.05*** 3.39* 21.05*** AP multivariate F-Test 
(Regulatory interventions) 

20.61***   2.76* 20.61***   2.76* 

AP multivariate F-Test  
(Capital support) 

  12.25*** 15.18***   12.25*** 15.18*** AP multivariate F-Test  
(Capital support) 

15.16*** 11.71*** 15.16*** 11.71*** 

First-stage F-Test  
(Regulatory interventions) 

3.25** 14.13*** 3.25** 14.13*** First-stage F-Test  
(Regulatory interventions) 

13.85*** 2.74** 13.85*** 2.74** 

First-stage F-Test  
(Capital support) 

10.35*** 10.35*** 10.35*** 10.35*** First-stage F-Test  
(Capital support) 

10.35*** 10.35*** 10.35*** 10.35*** 

 N 
Orientation of regulatory interventions:  
i. Interventions affecting business activities  123 
Restrictions and prohibitions of deposit taking, restrictions and prohibitions of lending activities, restrictions and prohibitions of profit distribution, restructuring of business activities 
(primarily of lending activities) 

 

ii. Interventions affecting management  350 
Limitations on the scope of managerial decisions, instructions to the bank’s management, appointment of a trustee,  actual dismissal of executives,  hearings about dismissal of 
executives, official disapprovals, fines for executives, fines for the institution, warnings of executives, threat of measures according to the Banking Act  

 

Severity of interventions: 
i. Moderate interventions 366 
Hearings about dismissal of executives, official disapprovals, fines for executives, fines for the institution, warnings of executives, threat of measures according to the Banking Act  
ii. Severe interventions 108 
Restrictions and prohibitions of deposit taking, restrictions and prohibitions of lending activities, restrictions and prohibitions of profit distribution, restructuring of business activities 
(primarily of lending activities), limitations on the scope of managerial decisions, instructions to the bank’s management, appointment of a trustee, actual dismissal of executives  

 

Total number of regulatory interventions*  448 
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Table V: Components of liquidity creation and selected drivers of asset-side, liability-side, and off-balance sheet liquidity creation 
This table examines how regulatory interventions and capital support affect the main components of liquidity creation (asset-side, liability-side, and off-balance sheet liquidity creation) (Panel A) and 
selected drivers of these components (Panel B). The selected drivers of asset-side liquidity creation are: corporate loans, retail loans, and municipal and local government loans.  The selected driver of 
liability-side liquidity creation is transactions deposits.  The selected driver of off-balance sheet liquidity creation is lines of credit.  The table presents second-stage IV regressions.  As instruments we use: 
the local vote share of pro-business parties (%); the distance between the bank and its respective bankers association (ln); and the relative size of a possible acquirer (%).  Every regression includes a constant 
term and all the control variables shown in Table II (not shown for brevity).  The regressions are run in changes (exceptions are noted in Table II).  All explanatory variables are lagged by one year.  Robust 
z-statistics are in brackets.  Standard errors are clustered on the bank level.  *** p<0.01, ** p<0.05, * p<0.1. 
 
Panel A: Main components of liquidity creation 
 
Dependent variable ∆ (LC (asset side)/Total assets)  ∆ (LC (liability side)/Total assets) ∆ (LC (off-balance sheet)/Total assets) 
Regulatory interventions (dummy) -0.5681 -5.4693** -3.2312*** 
 [-0.16] [-2.39] [-3.70] 
Capital support (dummy) -8.3655*** 8.6514*** -0.0236 
 [-2.61] [3.49] [-0.02] 
Control variables from Table II Yes Yes Yes 
Observations 17315 17315 17315 
Number of banks 2487 2487 2487 
AP multivariate F-Test (Regulatory interventions)  19.17*** 19.17*** 19.17*** 
AP multivariate F-Test (Capital support) 14.65*** 14.65*** 14.65*** 
First-stage F-Test (Regulatory interventions) 13.48*** 13.48*** 13.48*** 
First-stage F-Test (Capital support) 10.35*** 10.35*** 10.35*** 

 
Panel B: Selected drivers of the changes in asset-side, liability-side, and off-balance sheet liquidity creation 
 

Dependent variable 
∆ (Corporate loans 

/Total assets) 
∆ (Retail loans 
Total assets) 

∆ (Municipal and local 
government loans/ 

Total assets) 

∆ (Transactions deposits/ 
Total assets) 

∆ (Lines of credit/ 
Total assets) 

Regulatory interventions (dummy) -2.1172 -2.7469 0.6030 -11.3605*** -9.0748*** 
 [-0.95] [-1.37] [1.07] [-2.7313] [-4.94] 
Capital support (dummy) -7.5034*** -4.2105* -1.0079* 13.8068*** 0.6529 
 [-2.97] [-1.86] [-1.94] [3.1620] [0.36] 
Control variables from Table II Yes Yes Yes Yes Yes 
Observations 17315 17315 17315 17,315 17315 
Number of banks 2487 2487 2487 2487 2487 
AP multivariate F-Test (Regulatory interventions) 19.17*** 19.17*** 19.17*** 19.17*** 19.17*** 
AP multivariate F-Test (Capital support)  14.65***  14.65***  14.65*** 14.65*** 14.65*** 
First-stage F-Test (Regulatory interventions) 13.48*** 13.48*** 13.48*** 13.48*** 13.48*** 
First-stage F-Test (Capital support) 10.35*** 10.35*** 10.35*** 10.35*** 10.35*** 
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Table VI: Additional tests 
This table shows additional tests for the effects of regulatory interventions and capital support on risk taking and liquidity creation. We alternately exclude banks with capital support (Columns (1)-(2)), 
banks with regulatory interventions (Columns (3)-(4)), and banks that only have regulatory interventions and those that only have capital support (Columns (5)-(6)).  The final specification includes an 
interaction term between regulatory interventions and capital support (Columns (7)-(8)).  The table presents second-stage IV regressions.  As instruments we use:  the local vote share of pro-business parties 
(%); the distance between the bank and its respective bankers association (ln); and the relative size of a possible acquirer (%).  Every regression includes a constant term and all the control variables shown 
in Table II (not shown for brevity).  The regressions are run in changes (exceptions are noted in Table II).  All explanatory variables are lagged by one year.  Robust z-statistics are in brackets.  Standard 
errors are clustered at the bank level.  *** p<0.01, ** p<0.05, * p<0.1. 
 

 Exclude banks with  
capital support 

Exclude banks with  
regulatory interventions 

Exclude banks that only have 
regulatory interventions and those 

that only have capital support 

Use  an interaction term 

 ∆ (RWA/ 
Total assets) 

∆ (LC/ 
Total assets) 

∆ (RWA/ 
Total assets) 

∆ (LC/ 
Total assets) 

∆ (RWA/ 
Total assets) 

∆ (LC/ 
Total assets) 

∆ (RWA/ 
Total assets) 

∆ (LC/ 
Total assets) 

 (1) (2) (3) (4) (5) (6) (7) (8) 
Key variables of interest         
Regulatory interventions (dummy) -12.2574** -15.4837***   -33.7591** -32.5579** -11.6839** -13.2655*** 
 [-2.46] [-2.8580]   [-2.28] [-2.28] [-2.48] [-2.87] 
Capital support (dummy)   -26.7210*** -10.5646* -0.0045 92.846 -13.7451*** -1.8823 
   [-3.09] [-1.75] [-0.00] [1.04] [-3.03] [-0.46] 
Capital support (dummy) × Regulatory interventions (dummy)       21.8258*** 14.0962*** 
       [3.79] [2.61] 
Control variables         
Δ Total assets (ln) 0.0563*** 0.0210** 0.0322** 0.0231** 0.0483*** 0.0282** 0.0329*** 0.0257** 
 [5.84] [2.01] [2.21] [2.00] [3.30] [2.08] [2.84] [2.41] 
Δ Return on equity (%) -0.0271*** -0.0336*** -0.0065 -0.0130 -0.0410** -0.0480** -0.0169* -0.0169 
 [-2.86] [-2.92] [-0.48] [-1.22] [-2.22] [-2.54] [-1.69] [-1.63] 
Δ Loan portfolio concentration (HHI) (%) 0.0208 0.0331* 0.0140 0.0258 0.0352 0.0422* 0.0077 0.0279 
 [1.25] [1.72] [0.68] [1.48] [1.42] [1.74] [0.43] [1.60] 
Δ Fee income (%) -0.0126 0.0965** -0.0523 0.0704* 0.0114 0.1124** -0.0369 0.0678* 
 [-0.35] [2.40] [-1.23] [1.886] [0.25] [2.38] [-1.03] [1.90] 
Tier1 capital/Total assets (%) -0.0563* 0.0003 -0.1323*** 0.0022 -0.1775*** -0.1143* -0.1367*** -0.0743** 
 [-1.72] [0.02] [-3.12] [0.24] [-2.69] [-1.78] [-3.59] [-2.03] 
Nonperforming loans/Total loans (%) -0.0172 -0.0900*** 0.1068* -0.0544* 0.1227 0.0790 0.0884* 0.0412 
 [-0.59] [-2.64] [1.86] [-1.66] [1.47] [1.04] [1.94] [0.98] 
Local output growth (%) -0.0115 0.6045*** -0.0053 0.2493* -0.0098 0.0077 -0.0060 -0.0018 
 [-1.20] [3.63] [-0.50] [1.66] [-0.78] [0.61] [-0.63] [-0.17] 
Public-sector bank (dummy) -0.3161 0.0397 -0.4622* 0.0360 -0.3740 0.4128** -0.6148*** 0.4085** 
 [-1.62] [1.26] [-1.90] [0.85] [-1.64] [1.98] [-2.78] [2.22] 
Cooperative bank (dummy) -0.1400 0.4149** -0.3789* 0.4228** -0.0126 0.4976*** -0.2376 0.5836*** 
 [-0.73] [2.34] [-1.85] [2.33] [-0.06] [2.93] [-1.25] [3.77] 
Year dummies Yes Yes Yes Yes Yes Yes Yes Yes 
State dummies Yes Yes Yes Yes Yes Yes Yes Yes 
Observations 15064 15064 14325 14325 13560 13560 17315 17315 
Number of banks 2140 2140 2072 2072 1948 1948 2487 2487 
AP multivariate F-Test (Regulatory interventions) 14.63*** 14.63*** n/a n/a 5.00*** 5.00*** 18.37*** 18.37*** 
AP multivariate F-Test (Capital support) n/a n/a 8.25*** 8.25*** 5.96*** 5.96*** 15.00*** 15.00*** 
First-stage F-Test (Regulatory interventions) 14.63*** 14.63*** n/a n/a 5.19*** 5.19*** 12.25*** 12.25*** 
First-stage F-Test (Capital support) n/a n/a 8.25*** 8.25*** 5.68*** 5.68*** 10.07*** 10.07*** 
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Table VII:  Long-run effects 
This table presents the long-run effects of regulatory interventions and capital support on risk taking (Δ (RWA/Total assets)) in Panel A and on liquidity creation (Δ (LC/Total assets)) in Panel B.  Each 
column presents the second stage of a single IV regression: we do not include lags of multiple lengths of regulatory interventions and capital support in the same regression because of the dearth of available 
instruments.  The first column in both panels reproduces the regulatory interventions and capital support coefficients from our main IV regressions in Table II (the short-run effect).  The subsequent columns 
present the coefficients for the n-th lag of these key variables, instrumented by the n-th lag of the local vote share of pro-business parties (%), the n-th lag of the distance to the bankers association (ln), and 
the n-th lag of the relative size of the possible acquirer (%), with n =2,3,4.  Every regression includes a constant term and all the control variables shown in Table II (not shown for brevity).  The regressions 
are run in changes (exceptions are noted in Table II).  All explanatory variables are lagged by one year.  Robust z-statistics are in brackets.  Standard errors are clustered at the bank level.  *** p<0.01, ** 
p<0.05, * p<0.1. 
 

 
Panel A: Risk taking 
∆ (RWA/Total assets) 

Panel B: Liquidity Creation 
∆ (LC/Total assets) 

 

Short-run effect 
(Main regression 

coefficients 
 from Table II) 

 
 
 

After 2 years 

Long-run effects 
 
 

After 3 years 

 
 
 

After 4 years 

Short-run effect  
(Main regression 

coefficients 
from Table II) 

 
 
 

After 2 years 

Long-run effects 
 
 

After 3 years 

 
 
 

After 4 years 
Key variables (lag structure)          
Regulatory interventions (dummy, t-1) -9.1345**    -11.5758***    
 [-2.19]    [-2.79]    
Capital support (dummy, t-1) -12.0872***    -0.7734    
 [-2.78]    [-0.20]    
Regulatory interventions (dummy, t-2)  -14.5860*    -10.0417   
  [-1.71]    [-1.35]   
Capital support (dummy, t-2)  -17.5252**    -5.9593   
  [-2.38]    [-0.95]   
Regulatory interventions (dummy, t-3)   -5.6499    -8.8812  
   [-0.82]    [-1.28]  
Capital support (dummy, t-3)   -6.3277    -2.5539  
   [-1.46]    [-0.59]  
Regulatory interventions (dummy, t-4)    -8.4624    -5.2987 
    [-1.19]    [-0.75] 
Capital support (dummy, t-4)    -2.7487    -3.9059 
    [-0.70]    [-0.95] 
Control variables from Table II Yes Yes Yes Yes Yes Yes Yes Yes 
Observations 17315 16994 16129 15254 17315 16994 16129 15254 
Number of banks 2487 2474 2457 2436 2487 2474 2457 2436 
AP multivariate F-Test (Regulatory interventions) 19.17***   8.81*** 9.25*** 8.50*** 19.17***   8.81*** 9.25*** 8.50*** 
AP multivariate F-Test (Capital support) 14.65*** 13.45*** 15.05*** 12.17*** 14.65*** 13.45*** 15.05*** 12.17*** 
First-stage F-Test (Regulatory interventions) 13.48*** 6.94*** 6.22*** 5.68***   13.48*** 6.94*** 6.22*** 5.68***   
First-stage F-Test (Capital support) 10.35*** 10.27*** 10.45*** 8.34*** 10.35*** 10.27*** 10.45*** 8.34*** 

 
  



-33- 
 

Table VIII: Behavior of competitor banks  
This table examines the effects of regulatory interventions and capital support on competitor banks’ behavior, measured as the changes in competitor banks’ market shares of risk taking (RWA of competitors 
in the market divided by RWA of all banks in the market) and liquidity creation (defined analogously).  The analysis only includes savings banks, cooperative banks, and small regional private banks 
because these institutions operate in clearly defined geographic markets.  The table presents second-stage IV regressions.  As instruments we use:  the local vote share of pro-business parties (%); the 
distance between the bank and its respective bankers association (ln); and the relative size of a possible acquirer (%).  Every regression includes a constant term and asset-weighted averages of all the control 
variables shown in Table II (not shown for brevity).  The regressions are run in changes (exceptions are noted in Table II).  All explanatory variables are lagged by one year.  Robust z-statistics are in 
brackets.  Standard errors are clustered at the bank level.  *** p<0.01, ** p<0.05, * p<0.1. 
 

Competitor banks’ market share in terms of: Risk taking Liquidity creation 
 ∆ (RWA of competitors/RWA of all banks) ∆ (LC of competitors/LC of all banks) 

Key variables of interest   
Regulatory interventions (dummy) 0.9796 -1.5279 
 [0.54] [-0.43] 
Capital support (dummy) -2.2514 1.8937 
  [-1.01] [0.64] 
Weighted control variables from Table II Yes Yes 
Observations 16775 16775 
Number of banks 2431 2431 
AP multivariate F-Test (Regulatory interventions) 19.13*** 19.13*** 
AP multivariate F-Test (Capital support) 12.47*** 12.47*** 
First-stage F-Test (Regulatory interventions) 16.10*** 16.10*** 
First-stage F-Test (Capital support) 11.56*** 11.56*** 
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Appendix A. Bank liquidity creation 

A1. Measurement of liquidity creation 

We calculate a bank’s € amount of liquidity creation using a slight variation on Berger and 

Bouwman’s (2009) three-step procedure, which is discussed below and illustrated in Table A.1.   

In the first step, we classify bank assets, liabilities, and equity as liquid, semi-liquid, or illiquid 

based on the ease, cost, and time it takes for customers to withdraw liquid funds from the bank, 

and the ease, cost and time it takes for a bank to dispose of its obligations to meet these liquidity 

demands.  We follow a similar principle for off-balance sheet items. 

A small difference between our calculation of liquidity creation and the approach in Berger and 

Bouwman (2009) exists.  They argue that all activities should be classified based on information 

on both product category and maturity.  However, due to limitations of the US data, Berger and 

Bouwman (2009) have to classify loans according to either category or maturity.  The Bundesbank 

database, however, enables us to exploit information on both loan category and maturity when 

classifying these items.25  

In the second step, we assign weights of either +½, 0, or -½ to all bank activities that are 

classified in the previous step.  The signs of the weights are consistent with liquidity creation 

theory, which states that liquidity is created when banks transform illiquid assets into liquid 

liabilities.  Liquidity is destroyed when liquid assets are financed by illiquid liabilities or equity.  

Hence, we allocate positive weights to illiquid assets and liquid liabilities, while negative weights 

are applied to liquid assets and illiquid liabilities and equity.  We use weights of +½ and -½ because 

liquidity creation is only half determined by the source or use of funds alone.  We apply the 

                                                            
25 Another difference is that Berger and Bouwman’s (2009) preferred measure includes the gross fair values of off-
balance sheet derivatives.  Since only notional amounts are available in the Bundesbank database and since derivatives 
affect liquidity creation only marginally in the US, we assume that this holds in Germany as well and exclude 
derivatives from our measure of liquidity creation.  This should not have a large effect since most banks operate with 
close to matched books. 
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intermediate weight of 0 to semi-liquid assets and liabilities, based on the assumption that semi-

liquid activities fall halfway between liquid and illiquid activities.  In terms of off-balance sheet 

items, we follow Berger and Bouwman (2009) and apply positive weights to all illiquid guarantees.   

In the third step, we combine the activities as classified and weighted in the first two steps to 

obtain two liquidity creation measures.  These measures classify activities based on both maturity 

and category, and either include off-balance sheet activities (‘Mat Cat Fat’) or exclude these 

activities (’Mat Cat Nonfat’).  The calculation of both measures is illustrated in Table A.1. 

A2. Bank liquidity creation from 1999 to 2009 

We briefly explore how liquidity creation evolved from 1999 to 2009 and how it varies across 

different types of banks.  The left panel in Figure A.1 reveals that liquidity creation based on ‘Mat 

Cat Fat’ and ‘Mat Cat Nonfat’ show similar trends over time.  However, the level of liquidity 

created by banks doubles when we include off-balance sheet activities, a finding that is similar to 

the US. Since banks create a substantial amount of liquidity off the balance sheet we focus on ‘Mat 

Cat Fat’ in the body of the paper.  Based on our preferred ‘Mat Cat Fat’ measure, liquidity creation 

increased sharply at the beginning of the sample period, peaked in 2001, and began to decline 

steadily thereafter.  Liquidity creation rose again after 2004 and reached its highest level in 2006.  

The financial crisis that began in 2007 coincided with a massive plunge in liquidity creation, after 

which liquidity increased again.  The level of aggregate liquidity creation at the end of the sample 

period was only slightly higher than at the beginning of the sample period.  The middle panel in 

Figure A.1 reveals that public-sector banks create the most liquidity and cooperatives the least.  

The right panel in Figure A.1 shows that liquidity is created predominantly by large banks. 

  



-36-  
 

Table A.1: Classification of bank activities and construction of two liquidity creation measures 
 

 

Step 1: Classify all bank activities as liquid, semi-liquid, or illiquid based on product category (Cat) and maturity (Mat).   
 

Step 2: Assign weights to the activities classified in Step 1. 
ASSETS:   

Illiquid assets (weight = ½)            Semi-liquid assets (weight = 0)   Liquid assets (weight = - ½)
Loans to credit institutions > 1 year           Loans to credit institutions ≤ 1 year Cash and due from other institutions 
Loans to customers  > year           Loans to customers  ≤ 1 year Loans to credit institutions (due daily) 
Premises  Exchange  listed fixed income securities 
Intangible assets  Exchange  listed equities and other non fixed income securities 
Non exchange  listed fixed income securities  Exchange  listed investments  in unconsolidated  subsidiaries 
Non exchange listed equities and other non fixed income securities    Exchange  listed participation rights 
Non exchange  listed investments in  unconsolidated subsidiaries   
Non exchange  listed participation rights    
Subordinated loans to customers   
Subordinated loans to credit institutions   
Other subordinated assets     
Other real estate owned   

LIABILITIES PLUS EQUITY:   

Liquid liabilities (weight = ½)           Semi-liquid liabilities (weight = 0)  Illiquid liabilities (weight = - ½) 
Liabilities to credit institutions (overnight funds)          Savings deposits   Liabilities to credit institutions> 1 year          
Other liabilities to customers (transactions deposits)          Time deposits   Other tradable liabilities > 1 year        
          Liabilities to credit institutions ≤ 1 year  Bank's liability on bankers acceptances 
          Other tradable liabilities ≤ 1 year  Subordinated debt 
   Equity 

OFF-BALANCE SHEET ACTIVITIES:   

Illiquid guarantees (weight = ½)    
Lines of credit   
Guarantees   
Standby letters of credit   
All other off-balance sheet liabilities 

 

 

Step 3: Combine bank activities as classified in Step 1 and as weighted in Step 2 to construct two liquidity creation measures that include off-balance sheet activities (‘Mat Cat Fat’) 
             or exclude these activities (‘Mat Cat Nonfat’). 
Mat Cat Fat =   
+ ½* illiquid assets + ½* liquid assets + ½* illiquid guarantees           + 0* semi-liquid assets + 0* semi-liquid liabilities  - ½* liquid assets - ½* illiquid liabilities - ½* equity 
Mat Cat Nonfat =   
+ ½* illiquid assets + ½*liquid assets           + 0* semi-liquid assets + 0* semi-liquid liabilities  - ½* liquid assets - ½* illiquid liabilities - ½* equity 
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Figure A.1: Liquidity creation over time 
This figure shows how liquidity creation changed over our sample period (1999 – 2009).  The left panel presents liquidity creation (measured using our preferred Mat Cat Fat 
measure which includes off-balance sheet activities and an alternative Mat Cat Nonfat measure which excludes these activities) of all German banks.  The middle panel shows 
liquidity creation (Mat Cat Fat only) of the three banking pillars: private-sector banks, public-sector banks, and cooperatives.  The right panel presents liquidity creation (Mat 
Cat Fat only) of small versus large banks (below versus above median total assets of € 329 million).  Liquidity creation is expressed in real 2000 €. 
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Appendix B. Geographic decomposition of banking markets 
This appendix shows the geographic segmentation of banking markets in Germany.  It illustrates county borders using the federal state (“Bundesland”) Bavaria as an example (Figure 
B.1), administrative district borders in Bavaria (“Regierungsbezirke”, Figure B.2), and county borders in Upper Bavaria (“Landkreise”, Figure B.3). Counties are nested within 
administrative districts. 
 
Figure B.1: Germany and the federal state 
(“Bundesland”) Bavaria 

Figure B.2: Administrative district borders in Bavaria 
(“Regierungsbezirke”) 

Figure B.3: County borders in Upper Bavaria 
(“Landkreise”) 
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Appendix C. Distribution of regulatory interventions and capital support 1999-2009 
This appendix shows the geographic distribution of regulatory interventions (Figure C.1) and capital support (Figure C.2), and shows the time distribution of both actions (Table C.1). 
 
Figure C.1: Geographic distribution of regulatory interventions  
(aggregated to administrative districts) 

Figure C.2: Geographic distribution of capital support 
(aggregated to administrative districts)

 

 

 

 

 

 

 

 

 

 

 
 
Table C.1: Time distribution of regulatory intervention and capital support (based on bank-year observations) 
 

Year Regulatory interventions Capital support (dummy) Capital support (% of Tier 1 capital) 
   Mean S.D. p25 p50 p75 

1999 55 54 40.320 37.410 8.479 25.500 73.890 
2000 64 41 29.940 20.980 9.598 23.505 52.600 
2001 77 57 34.690 26.080 8.371 33.000 54.050 
2002 79 68 46.160 39.930 10.480 36.100 71.400 
2003 56 42 43.710 38.000 9.727 30.180 76.770  
2004 45 26 32.880 22.990   12.520 35.680 56.960 
2005 19 20 12.270 9.012 4.202 11.140   21.980 
2006 18 23 13.180 8.501 5.655 10.830 22.160  
2007 20 19 10.120 6.170   3.824 11.350 16.370 
2008 15 13   10.700   6.433 4.307 15.520 15.520   
Total 448 363 33.310 31.860 7.105 21.980 53.890 
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