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[ Bank insolvency regime applicable

Motivation — The example of Goldman Sachs

Bank insolvency regime not
applicable (quasi non-resolvable)

Before Dodd-Frank (30.06.2010)

Goldman Sachs
Group, Inc.

Goldman

Sachs ~100 significant subsidiaries

Bank
USA

Total assets of
holding and
applicable
insolvency law
USD bn

788

After Dodd-Frank (30.09.2010)

Goldman Sachs
Group, Inc.

Goldman
Sachs
Bank
USA

~100 significant subsidiaries

Total assets of
holding and
applicable
insolvency law
USD bn

Does this influence bank risk-taking? We think: It does!




A theory of bank closure — DeYoung/Kowalik/Reidhill (2012)! offer a model
that predicts improving resolution technology to change bank risk-taking

Model (DeYoung/Kowalik/Reidhill (2012)) (Testable) predictions
= Closing or bailing out a bank can be modeled as a * Improvements in resolution
trade-off between liquidity and discipline technologies likely to change
banks’ behavior towards more

— Option 1: Resolution

= Pro: Increase discipline, prevent moral hazard discipline
o Con: Limits to resolution technology (e.g. slow — Less likely to pursue complex
process, legal limits) create illiquidity business strategies
— Option 2: Bailout — Less likely to take excessive
o Pro: Preserve liquidity risks
o Con: Decrease discipline, create moral . . I
* Increasing political will (i.e.
hazard L2 b )
_ _ _ _ decreasing time discount rate,
* Time discount rate of regulator important in less time inconsistency) makes
finding an optimal solution, since application of the resolution
— Liquidity effects are short-run authority more credible and
— Moral hazard effects long-run hence increases its effect on
- Improvements in resolution technology bank behavior

change level of trade-off

If both conditions are given, a tightening in bank resolution regimes should decrease
risk-taking of affected banks

1 Journal of Financial Stability, forthcoming 3



We exploit the following hypotheses to test the effect of a change in bank
resolution regimes

Verified in
empirical tests

Main

hypothesis We assume that affected banks alter their behavior towards less
risk-taking and safer business models after a change in bank
resolution regimes becomes effective.

Extension |

If the application of the new resolution regime is not credible due to
bank-specific characteristics (i.e. systemic importance and size),
we expect to find a lower or even no effect on the respective
banks' risk-taking after the change in bank resolution regimes.

Extension Il

If the political and legislative procedures around the introduction of
the change in bank resolution regimes provide opportunities for
gambling, we expect to see an increase in risk-taking of affected
banks after announcement and before enactment of the change.
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An application to changes in the U.S. bank resolution regime —
The Orderly Liquidation Authority (OLA) as the treatment

BEFORE Dodd-Frank AFTER Dodd-Frank
Issue 1: No unified resolution regime for financial Orderly Liquidation Authority
Appropriate institutions? (DFA, title I1)
insolvency = FDIA with bank-specific administrative = Extends special resolution
regimes resolution procedure for all insured regime to financial institutions
depository institutions (Literature: most previously uncovered by bank-
appropriate, frequently utilized) specific resolution law
= All other financial institutions (e.g. bank or * OLA resolution technically
financial holding companies) only covered by similar to FDIA-procedure,
default corporate insolvency law (Literature: effectively covering any
Less appropriate) financial firm
- No appropriate resolution technology for - Legal empowerment to
bank/financial holding companies (BHCs), resolve BHCs

making bailout the only choice

Issue 2: Limited resources of Deposit Insurance Fund Set up of new Orderly Liquidation
Sufficient (record high of USD 52 bn in 2008, ~1/10 of Fund with ex post risk-based
resolution Bank of America’s deposits) assessments

funds -> Financial limit to resolve large institutions -> Financial empowerment

)

1 See Bliss/Kaufman (2006) and Marin/Vlahu (2011) for detailed descriptions and comparison of the different regimes 6

The Orderly Liquidation Authority is a significant legal and financial empowerment of the
regulator and hence a technological improvement to the U.S. resolution regime




Treatment and control group defined based on share of total
non-FDIA-regulated BHC assets

Definition

Identification

Obs. level

BHC level

Bank level

Treatment group

. FDIA-regulated/resolvable
before OLA

Control group

BHCs (and their banks) with high share
of non-FDIA-regulated assets are
particularly affected by the change in
resolution regime

More than 30% of total BHC assets
were not regulated by FDIA before OLA

resp. less than 70% of total BHC assets
were resolvable previously

Note: BHC was not resolvable before

BHC (treat)

Bank

Other Other Other

(treat)

BHCs (and their banks) with low share of
non-FDIA-regulated assets are less
affected, as FDIA resolution regime was
effective before for most of its assets

Less than 10% of total BHC assets
were not regulated by FDIA before OLA

resp. more than 90% of total BHC assets
were resolvable previously

Note: BHC was not resolvable before

BHC (control)
|

Other

We test our hypotheses for different levels of aggregation: BHC and bank level




Model and data — The baseline regression framework

Potential data sources
given in italics

Risk taking ;, = a+ B,*AFTER, + B,*AFFECTED; + B;*(AFTERXAFFECTED,)+FE+X; +€;
® ® ® [ ’

* Bank/BHC-level model

(Call reports for all banks, FRY9C

reports for all BHCs)

— Bank z-score

— ROA volatility

— Asset risk (RWA/assets)

— Business model risk (e.g. risky
securities ratio, trading assets
ratio, NII/II ratio)

* Market-data model

(Datastream)

— Volatility of (weekly) stock
returns

* Loan-level model

(Home Mortgage Disclosure Act

registry)

— Loan-income-ratio

— Application approval indicator
per risk range

Dummy variable

= (O = before introduction of
OLA

= 1 = after introduction of OLA

Fixed effects (bank and time/
bank and regional)

* Dummy variable
— 0 = non-affected bank (or
BHC), part of a BHC with
less than 10% non-FDIA-
regulated assets
— 1 = affected bank (or
BHC), part of a BHC with
more than 30% non-
FDIA-regulated assets
= Continuous alternative:
FDIA-regulated share

Interaction (Dif-in-Dif

identification)

Control variables
* For bank-level models:
— (Time-varying) bank
controls, i.e. size,
capitalization, profitability,
liquidity, state support
(TARP)
* For loan-level models:
— (Time-varying) bank
controls
— Loan characteristics
— Demographic controls
— Economic conditions,
esp. housing market
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Results — Bank/BHC level risk measures (accounting data)

Panel A: Dumimy variable (treatment and control group definition)

(1) (2) (3) (1) ) ()
Level Bank level BHC-level
Dep. variable Z-score o RoA Asset risk Z-score 7 RoA Asset risk
Affected bank i 131%* INEGE] .0142
[10,0559) (0, 00285) (0.00903)
Affected BHC -[aarEs= -0.061449 -10.195
(0233 0.148) (0041)
Affected bank x af-
Cter OLA I I SRR R -0
! (0.0410) (0.0277) (10.00536)
E Affected BHO = af-
' ter OLA i1.545%%7 -1,504%FF 0015177
! (10.0730) 0.153) (0.00643)
Clonstant YES Y ES YES YES Y ES YES
Clontrols Y Es Y s Y ES Y S Y Es Y s
Bank FE Y ES Y ES YES YES Y ES YES
[ime FE Y ks Y ks Y Es Y S Y B Y ks
Observations 35811 a5.804 a6, 1410 17.726 17.995 a.a60
R-souared .81 (.8 10 (1,554 (1.855 0.vIv .55

Highly significant decline in overall risk between pre- and post-treatment for affected banks as

compared to non-affected banks at both the level of individual banks as well as on the level of BHCs
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Results — Market risk measure (stock return data)

(1) (2 (3

Liewvel BHC level
Blodel Ll vario e BMultivariate n nghly Significant
Dep. variable 7 Stock T =Stock T Stock . .
decline in stock
Affected BHC 0.00118 0.00154 return volatility
| (0.D06ET) (0.0328, between pre- and
I_I;'I'j'c"'_'-”lfl'_f':;I",' Eia.re N post-treatment for
TR affected BHCs as
i Affected BHEO x al : compared to non-

(0.008B13) (O .ODo2T)

b Unregulated  share

| & - 1k ok
vox oafter CLA 0.0565

i Affected BHO x af
i ter placebo

v Unrepulated zhare
i ox alter placebo

_________________________________________________________________________

Constant YES Y S Y ES
Controls 0D VS Y ES

WS
WS

Bank FE M
lime FE M0

O bservations 1,728 1 .632 h, 466
H-=quared 0.020 0650 0.635




Results — Bank business model and investment choices (accounting data)

(1) (2) (3) (1) (5) (6)
Level Bank level
Trading Low risk High risk Deposit
assets securities securities CRECD funding
Dep. variable ratio ratio ratio loan ratio ratio NII ratio
Affected bank 0.00101 -0.0171 0.0404=== -0,00554 -0, 0109 =L 000655
e \D.00318) (0.0225) (0.0151)  ___ (0.00862)  _(0.00720) (0.00647)
» Affected bank x af-
D ter OLA 000605757 L58177% -ATTEET -(0.01087%7 .0307=s" - 00927
| (000136 (0.0118) [OL00926) (0.00312) [O0L006 1) (0.00447)
Clonstant bl e Y ES Y ES Y ES Y= Y ES
Clontrols Y ks Y ES Y ES hll e Y= Y OES
Bank FE bl e Y S Y ES bl e YRS Y ES
[Mime FE bl e Y S Y ES Y S Y RS Y ES
Observations S, 1410 ad.000 14,0510 aa.484 af, A7 33,737
H-squared 0.776 L7735 11.7541 .4961 (.907 1.921

Decrease in risky activities and investment choices for the affected banks after the introduction of
the OLA, when using several indicators for bank business model and investment choices as dependent
variables

12




Results — Risk-taking in new business decisions (mortgage loan data)

Panel A: Newly originated loans from all banks in sample
tes ]

(1) (2) (3)

Level Loan level

Sample All originated loans Sold loans Unsold loans

Dep. variable Loan-to-income ratio

Affected bank ST H -1, 170 - T0EE

(0.076T) (1.135) IR EEE Y

After OLA 000116 -0.05817F7 0.0458777
________________________________ WOUI6T) (000A06)  (000a54)
 Affected bank x
E after OLA -oaarEEE -0, 035277 -0.04 5977 E
5 (0.00477) (0.00603) (0.00918)

Constant YES Y ES YES

HBank contriols YES Y ES Y ES

Loan controls YES Y s bl e

Demaogr, controls Y= Y E= Y E=

Eeonomic controls YES Y ES Y ES

Bank FE YES Y ES Y

Itact FE YE&5 Y s Y=

Observations 1.466,292 013174 15350641

R-squared (1,324 (.214 (367

Affected banks significantly decrease loan-to-income ratios of new mortgage loans after the
introduction of OLA for both sold and unsold! loans

1 We define unsold loans as loans that have not been sold in same calendar year



Extension — Is the OLA a credible threat for all banks?

28 (2) (3)
Lewvel Bank level
Dep. variable Z-score 7 RoA Asset risk
Secular effects
Aflected bank 0 lan= 003592 000531
[0.0655) (0.031%9] [0.00938)
Total assets RN [.oz2p== 00095 TE
COL0A06) IRy roooE2
2nd level interactions
Affected bank = after
LA [, 508" RN TR -2 rEEs
roLng22 L02En COO0552
Total assets x alter OLA 0,27 4%=* ~0asTEE" -0.00a71e
003dE CoLo0a roooLal
Affected bank % total as-
spts .0G25%" -0 02EnEs O.00xg ===
(00302 (0.0105) (00032
' Moderated Dif-in-Dif !
v Affected  bank = after E
i OLA % total assets -0, 275FFE TR 0003867 |
0.0347 (0.00899) (0.00191)
Constant ¥ s Y E= Y E=
Controls Y ES Y ES Y ES
Bank FE Y ES Y ES Y ES
Time FE Y ES Y ES Y ES
CObservations 55,811 55,5804 S6.040
H-squared 0.=07 0,805 .588

Bank size moderates
credibility of the
resolution threat:
Coefficients on triple
interaction term
(affected bank x after
OLA x total assets) show
that risk measures are
increasing with total
assets for affected
banks after the
introduction of OLA

Coefficient on difference-
in-difference term
(affected bank x after
OLA) supports
robustness of earlier
findings
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We find affected banks to significantly decrease risk-taking after OLA
introduction; effect does not hold for systemically most important banks

Verified in
empirical tests

Main

hypothesis We assume that affected banks alter their behavior towards less
risk-taking and safer business models after a change in bank
resolution regimes becomes effective.

Extension |

If the application of the new resolution regime is not credible due to
bank-specific characteristics (i.e. systemic importance and size),
we expect to find a lower or even no effect on the respective
banks' risk-taking after the change in bank resolution regimes.

Exdtension || If the political and legislative procedures around the introduction of
the change in bank resolution regimes provide opportunities for 7
gambling, we expect to see an increase in risk-taking of affected .

banks after announcement and before enactment of the change.

15



Current reforms of bank regulation should take into account three
fundamental features of an effective bank resolution regime

A bank resolution regime that takes into account the special role of financial
institutions and is financially sufficiently endowed is essential to avoid
major interruptions in liquidity provision and (particularly) to create a credible
resolution threat for financial institutions in order to discipline them ex ante

beyond the scope of deposit-taking entities only - will avoid incentives to shift

2 Comprehensive coverage of financial institutions as a whole - that goes
risks into non-resolvable entities

implementing the resolution threat quickly after its announcement, excessive

3 Implementation speed is crucial: When the regulator succeeds in
gambling behavior in the lag time before enactment can be prevented

16
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Motivation and research question — Are changes in the resolution regime

effective in altering risk-taking behavior?

Context
and
objective

Opinions

Main
guestion

Regulatory changes to bank resolution regimes in an effort to influence
bank behavior, e.g.

= US: Dodd-Frank Act (2010), particularly Orderly Liquidation Authority

= Other countries: Germany, UK

1 Expanding resolution authority to cover new systemically significant
institutions is one of the lynchpins of financial regulatory reform [...] At the
same time, banking regulators have failed, every time they have been given
more resolution authority, to exercise that authority when it is needed. 3 )

David Zaring

“The most important provision [of the Dodd-Frank Act] is the resolution
authority under which federal regulators can seize any financial
company [...] This is an improvement on the status quo. 39

The Economist (July 3, 2010)

Does it work?
* Do bank resolution technologies influence bank behavior?
= More specifically: Does an extension of the resolution regime have )

a disciplining effect on banks? .

18



Literature overview — Resolution of banks and risk-taking incentives

Bailout * Increase moral hazard incentives (Bagehot (1873))

guarantees — Creditors anticipate loss protection in case of bank failure and have little
incentives to monitor the bank (or to adjust risk premiums)

* Decrease incentives for excessive risk-taking (Keeley (1990))
— Banks fear losing charter values from bailout guarantees (i.e. lower funding
cost)
- Empirical evidence rather in favor of increase in bank risk-taking (e.g. Black
and Hazelwood (2012), Duchin and Sosyura (2012) and Dam and Koetter (2012))

* Decreases excessive risk-taking incentives ex ante if credible
(DeYoung et al. (2012))

* Theoretical models predict certain caveats

— Effect on risk-taking depends on bank's capital base and the regulator's
closure rule (i.e. specifying closure at a certain capital level)
(Davies and McManus (1991))

— Time-inconsistency problem makes regulator’s credible commitment difficult
(Mailath and Mester (1994))

* Increases ex post incentives for prudent risk behavior of surviving banks

— Acquisition of failed banks enhances charter values of surviving banks
(i.e. greater market concentration) (Perotti and Suarez (2002))

= ‘Gambling for resurrection’ due to loss in charter values (Murdock et al. (2000))

— Withdrawal of (implicit) bailout guarantee can decrease charter values
(i.e. higher funding costs)

- Currently no empirical evidence so far to the best of our knowledge

Resolution
threat

19




Overview of literature (1/2) BACKUP

How regulation
drives bank risk-
taking

DeYoung/Reidhill/Kowalik (2011): Bank resolution model as tradeoff between market discipline
and market liquidity, equilibrium determined by available resolution technology and discount rate

Black/Hazelwood (2011): Risk of commercial loan origination changed for TARP-recipients,
depending on size, strong indications for moral hazard

Dam/Koetter (2012): Bailout expectations lead to additional risk taking (evidence for moral hazard)
Duchin/Sosyura (2012): After bailout, banks approve riskier loans and hold riskier portfolios, but
in same asset classes, so no effect on capital ratios, but increased volatility and default risk
Brei/Gadanecz (2012): Banks that were bailed-out did not reduce the risk of new syndicated
lending significantly more than non-rescued banks

Fischer/Hainz/Rocholl/Steffen (2011) and Gropp/Grundl/Gurtler (2011): Removal of gov't
guarantee changes bank risk taking, moral hazard effects associated with public guarantees
Gonzales (2005): Regulatory restrictions increase risk-taking by reducing charter values, deposit
insurance decrease risk taking by increasing charter value

Gropp/Hakenes/Schnabel (2011): Perceived government guarantees to some banks increase
risk-taking of competitor banks that are less protected

Fahlenbach/Prilmeier/Stulz (2011): Large US banks in trouble during previous financial crises
were same banks in trouble during recent crisis (were never closed, but bailed out several times
Acharya/Yorulmazer (2007) and Mailath/Mester (1994): Time-inconsistency of bank closure can
create moral hazard

Brown/Dinc (2005) and Imai (2009): Political economy/capture explains closure or forbearance,
providing explanation for moral hazard on the side of the regulator

20



Overview of the literature (2/2) BACKUP

Incentives and
advantages for
large banks
generated by
too-big-to-fail
(TBTF)

guarantees

US bank
bankruptcy
law/Dodd-Frank
Act tech-
nicalities

Empirical impact
of Dodd-Frank
Act

Hetzel (1991): TBTF policies led to increased risk-taking behavior of banks and produced systemic
instability

Angbazo/Saunders (1996): TBTF raises profitability by lowering funding costs

O'Hara/Shaw (1990): U.S. Regulator's TBTF announcement in 1984 raised banks' stock prices,
especially for weak TBTF-banks

Baker/McArthur (2009): TBTF policies increase the funding cost gap between smaller banks and
TBTF banks

Davies/Tracey (2012): Large banks do not exhibit scale economies, apparent scale economies for
large banks might be driven by lower funding costs due to TBTF market expectations
Brewer/Jagtiani (2011): Banks are willing to pay an premium for mergers that would make them
large enough to be considered TBTF and bank market values increase

Economic and legal analysis: Acharya et al (2010); Barr (2011); Bliss/Kaufman (2007);
Bliss/Kaufman (2011); Broome (2011); Edwards (2011); Fitzpatrick/Greenlee/Thomson (2011);
Kroener (2010); Marinc/Vlahu (2011); Masera (2010); Scott (2012); Taylor (2010); Zaring (2011)

Legal provisions: Dodd Frank Act (12 USC 5301 seq.); Federal Deposit Insurance Act and FDIC
Improvement Act (12 USD 1811-1835); US Federal Bankruptcy Code (11 USC, 101-1338)

Gao/Liao/Wang (2011): Large banks experienced negative abnormal stock returns and positive
abnormal bond returns in response to events surrounding the passage of the DFA and had lower
idiosyncratic risk and systemic risk in the period after DFA's passage compared to the pre-period
suggesting that the DFA reduces large banks' risk-taking

21



Our identification strategy applies the theory of bank resolution to changes
in the US resolution regime — The Orderly Liquidation Authority (OLA)

Identification strategy:
Use quasi-natural experiment setup
in a difference-in-difference methodology

Requirement 1: Treatment
effect

Requirement 2: Treatment
and control group

Requirement 3: Timing of
treatment

Is the OLA an
improvement in
resolution technology?

* OLA extends special
resolution regime to
financial institutions
previously uncovered by
bank-specific resolution
law (legal improvement)

= Set up of new Orderly
Liquidation Fund
(financial improvement)

Were financial institutions
differentially affected?

= Affected banks: BHCs
(and their banks) with
high share of (previously)
non-FDIA-regulated
assets are mostly
affected by the change
in resolution regime
(treatment group)

* Non-affected banks
as control group

Can clear pre- and post-
treatment periods be
distinguished?

= Part of reform package
suggested by the
Obama Administration
in June 2009 - pre-
treatment

= Effective through
enactment of Dodd-
Frank Act in July 2010
-> post-treatment




Overview of bank-level risk taking measures (dependent variable) BACKUP

Variable Definition Source Examples for applications
Distance to default/ (avg ROA + avg CAR)/SD(ROA) CR Boyd et al, 1993 and 2009; Laeven/Levine, 2009; Gropp
Z-score et al, 2011; Kaserer et al; 2011; Konishi/Yasuda, 2004;
Dam/Koetter, 2012; Duchin/Sosyura, 2012
Earnings volatility Standard deviation of RoA (net CR Laeven/Levine, 2009; Duchin/Sosyura, 2012; Gropp et
operating income/avg assets) over al., 2011; Dam/Koetter, 2012
previous X quarters
Asset risk RWA/total assets CR Berger/Bouwman, 2011; De Nicolo et al, 2010;
Gropp/Hakenes/Schnabel, 2009
Trading asset ratio  Assets held in trading accounts / CR Dam/Koetter, 2012
total assets
Low risk securities  Securities of U.S. government CR Dam/Koetter, 2012
ratio agencies and subdivisions /
total securities
High risk securities  (Equity securities + asset-backed CR Dam/Koetter, 2012
ratio securities + trading accounts) / total
securities
CRECD-ratio (Commercial real estate loans CR DeYoung, 2013
(CRE) + construction and
development loans
(CD)) / total loans
Deposit funding ratio Deposits / total assets CR Dam/Koetter, 2012
Non-interest income NIl / total income (averaged) CR Brunnermeier et al, 2011; Demirguic-Kunt/ Huizinga,
ratio 2010; De Jonghe, 2010; DeYoung/Roland, 2001
Stock return volatility Standard deviation of weekly stock DS Laeven/Levine, 2009

returns using total return index

23




Does it really make a difference? Some indicative evidence (1/2)

Change in z-score by non-FDIA-regulated asset share
After vs. before introduction of OLA, bank-level

4

Change in z-score
2

0-10% 10-20% 20-30% >30%

Figure 1: Change in z-score by non-FDIA-regulated asset share

Rough first indication: Higher non-FDIA-regulated shares in banks’ assets correspond to
higher increases of the z-score, i.e. lower overall bank risk, after the introduction of the OLA
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Does it really make a difference? Some indicative evidence

Overall bank risk (z-score)

Averages over 8 quarters
Lower risk @

48
Fa

46

44

4.2

Higherrisk < -

Before OLA -1 Before OLA After OLA

—4&—— Affected banks (treatment)  ——@& —- MNon-affected banks (control)

Before OLA -1: 2005Q3-2007Q2; Before OLA: 2007Q3-2009Q2; After OLA: 2010Q3-2012Q2

Figure 2: Bank risk-taking before and after OLA

Average bank risk for affected and non-affected bank exhibits a parallel development in the
absence of treatment, but affected banks decrease risk much stronger after treatment

25



Does it really make a difference? Some indicative evidence (2/2)

Overall bank risk (z-score)
Averages over 4 quarters

4 42 44 46 48 5 52 54

Before OLA -3 Before OLA-2 Before OLA -1 Before OLA After OLA After OLA +1

—&—— Affected banks (treatment)  ——@-—- Mon-affected banks (control)

Note: Before OLA -3: 2005Q3-2006Q2; Before OLA -2: 2006Q3-2007Q2; Before OLA -1;: 2007Q3-2008Q2;
Before OLA: 2008Q3-2009Q2; After OLA: 2010Q3-2011Q2; After OLA +1: 2011Q3-2012Q2

Figure 3: Bank risk-taking before and after OLA

Risk-measure over shorter periods: Parallel development before treatment, stronger
decrease of risk for affected banks immediately after treatment, then again parallel trend

26



Summary statistics (1/3)

Panel A: BHC sample

Variable group and name Source Mean sD Min Max N
Dependent variables (risk and business model)

Bank z-score BHC 1,27 (1.27) -2.TH 11.96 16043
a HoA BHC 19.04 [54.99) i) 2704 7761
Asset risk (HWA Jassets) BHC TA.0H [11.98) i 126.2 153395
[Tading assets ratio BHC .43 (2.29) il 12.74 11663
Low risk securities ratio BHC .21 (2.91) i 1010 15347
High risk securities ratio BHC 2.6 (9.37) il 07.81 BTUT
CRECD loans ratio BHC .15 (1.64) i J1.32 15642
Depaosit funding ratio BHC 6766 (13.41) il 0,51 11663
Non-interest income ratio BHC 23.56 (14.29) .03 04,54 166TY
Explonatory variables

BHC non-FDIA-regulated share BHC, 5D 12.23 (9) il L0 1656Y
Affected bank dummy (treatment) BHC, 5D .05 .22} il 1 19467
After OLA dummy 0,49 0.5 i 1 HA035
Additional bank- and gquarter-varying control variables

lotal assets (in USD mn) BHC ald0.52 [T2044.57) i 2458266 19112
Capital ratio BHC 10,04 [(.55) -a7 100 174110
Earnings {Ro A} BHC i1.1 [L81) -11.95 H1.82 17339
Ligudity ratio BHC (.47 [H.61) .02 0712 14375
CPP recipient bank-quarter 'R .03 (0,18} il 1 HE03H

27



Summary statistics (2/3)

Panel B: Bank sample

Variable group and name Source MMean sD Min Max N
Dependent variables (risk and business model)

Bank z-score sl 1,14 (1.17) -9.16 B85 126104
o RoA sDI 20,08 (50.23) 0 20141.1 126427
Asset risk (RWA /assets) SDI 6767 (14.72) ( 231.97 127022
[Tading assets ratio sl .07 (1.11) i 77T 126936
Low risk securities ratio sSDI T1.36 (26.25) 1 100 123346
High risk securities ratio sl 156 (9.17) il 110 112917
CRECD loans ratio sl 3259 (20.88) i 112.5 126209
Deposit funding ratio sSDI i[4.20 (11.45) i 0,66 126785
Non-interest income ratio sl 1611 (12.65) i 99,495 122973
Farplanatory variables

BHC non-FDIA-regulated share BHC, 5D 7.65 (9.18) i L0 BO51T
Affected BHC dummy (treatment) BHC, 5D .03 (0.16) i 1 ST
After OLA dummy .47 (0.5) i 1 127170
Additional bank- and gquarter-varying control variables

[otal assets {in USD mn) sl ITO3319.62  (31321571.09) fifi 1812568960 127170
Capital ratio sSDI 11.72 (7.37)  -13.52 L) 126755
Earnings (RoA) sl i.11 (1.02) -28.38 93.5 126784
Ligudity ratio SDI 7.31 (7.93) i 100 126936
CPP recipient bank-quarter 'k .03 (0.17) ¥ 1 127170

28



Summary statistics (3/3)

Panel C: Loan application sample

Variable group and name Source Mean SD Min Max N
Dependent variables

Loan-Income-Ratio (loan appl.) HMDA 2.04 (1.37) ] 7.22 1145701
Loan-Income-Ratio (orig. loans) HMD A 2.15 (1.29) il 7.22 3106212
Loan-Income-Ratio (sold loans) HMDA 2.5 (1.13) (.01 7.22 2021819
Loan-Income-Ratio (unsold loans) HAMD A 1.5 (1.31) il 7.22 LO81593
Approval indicator HMDA .75 (0,43) il 1 1320647
Explanatory variables

BHC non-regulated share (continmous)  BHC, SDI 1,23 (0.21) ] 1 1089198
BHC non-regulated share (dummy) BHC, SDI 1,42 (0.49) ] 1 1876201
After OLA [2011/2009) .16 (0.5) il 1 1329647
Additional bank control variables

Fotal assets (in USD ]Il]l::' SDI 101965892 (56 lf'J[]H.[]H::' 15,13 17858146135 1429291
Capital ratio SDI 11,149 (2.6 ::. -1.01 1.2 13249229
Earnings .’\I{.[J_-\} SDI 0n.12 ::[]..'*5'.3} -G.03 2,36 13249229
Ligqudity ratio sl a.69 [3.93) i T7.74 1328715
CPP recipient bank 'R 0.a7 [0.49) ] 1 1329647
Additional loan, demographic ond economic control variables

Government-guaranteed /-insured loan HMDA .3 (0.46) il 1 1329647
Sold loan (orig. loans) HMDA .63 (0.4%) il 1 3242087
lotal population in tract HMD A 31871 (2676.24) 1 36116 1280301
Minority population in tract HMDA 25897 [25.29) .23 110 1280395
Median family income (in USD) HAMD A HI6YE,53 [14446.18) L6100 111900 1280666
House price index level in MSA FHFA 183,56 [28.94) 110 34802 1228877
House price index appreciation in MSA FHFA -3.67 (3.72)  -19.49 09,21 1228877
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Results — Univariate difference-in-difference estimates

Panel A: Bank level " Slgnlflcant decrease
. . R R D in all risk measures
IAII:l'ected balil_{;s N :\_(l)ll—‘clﬂ'el_‘,teti l:;anks o i S i between the pre' and
Before After Before After i ! _
OLA OLA Dif QLA OLA Dif | Dif-in-Dif i the_pOSt treatment
Dep. wvariable | X peI’IOdS (nOt
Z-score 1086 1711 0.655%** 1.270 1,440 0.170%% Lo.dgsEEE necessarily driven by
(0.0608) (0.0108) 1 (0.0668) change in regulation)
o RoA 0.521 0,231 -], 28TEEE 0,321 0,252 00607 [Lg.21gEEe e : :
(0.0319) (0.00503) (0.0312) ! = Dif-in-dif estimates
! : for both Z-score and
Asset risk 0.691 (.63 1 -0 0618 0,681 0.630 SLO51TFFE L -0,0101 :
(0.0011) (0.00132) | (0.00822) | o RoA show
! : significantly larger
Panel B: BHC-level i i deC“ne in r|Sk‘tak|ng
N o ey | PR between pre- and
:Allcfected b&ll;k;j N :‘(:l_)ll—elffecteti Belnks S i S : pOSt-treatment fOF
Before After Before After ! |
OLA OLA Dif OLA OLA Dif | Dif-in-Dif | treatment group as
Dep. variable : ! compared to control
Z-score 1051 1554 0.503% == 117 .37 0.196% %= (), 3075%* group.
(0.0896) (1.0202) 0.0086) ! . .
! ; = |Less conclusive dif-
5 : asset risk
Asset risk 0.697 0,632 006 4% 0,762 0,682 SO801FFF 100137 !
(0.0159) (0.00202) (0.0109) !
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Results — Multivariate difference-in-difference results (2/2)

Panel B: Continuous variable (unregulated share in %)

Level

Dep. variable
Unregulated share
[ parent BHC-level)

Unregulated share
[ BHC-level)

Unregulated share
x after OLA

Unregulated share
x after OLA

(1)
Bank level

“':'.'I

(3)

(4)
BHC-level

()

Z-score o RoA Asset risk Z-score o RoA Asset risk
(390 0151 [LORTHTFT
(0.0673) (0.0277) (0.00918)

T -0, 110

nyrerer

(0.0537)

-0.133% %%
(0.0276)

RIRIEE

[0L00690)

L.yans=

-1A1ETT

(0.0775)

-(0.0334%
(0.01949)

Clonstant Y ES Y ES YES YES Y ES Y ES
Clontrols Y ES Y ES YES YES Y ES Y ES
Bank FE Y ES Y ES YES YES Y ES Y ES
Fime FE Y ES Y ES YES YES Y ES Y ES
Ohservations HE.TL0 B, TU5 59,194 13.050 13,438 14,221

H-squared

(.7 56

0797

.555

i1, %014

.74

0,877

Robust results when replacing the treatment dummy with the actual share of assets not subject

to FDIA resolution (continuous variable)
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Results — Placebo tests

Level

Dep. variable
Affected bank

(1)
Bank level
L-score

..;'.I

7 RoA

:_ 3 .:I

Aszet risk

(1)
BHC-level
Z-score

(3]

g RoA

(6)

Asset risk

0,160+
(0.0639)

-0.0706
(0.0468)

-(.00704
[0.00900)

Affected BHCO -LRIFF" .48277 0058677
0.212) (0.169) | 0.0237)
 Affected bank x af- E
i ter placebo 00177 0. 106 (.0054910 i
; (0.0367) (0.0211) (0.00362) i
v Affected BHC x af-
| ter placebo 0.0699 (0.172 0.000800
! (0.0804) 0.131) 0.00473)
Constant Y ES Y S YES YES Y ES Y ES
Controls bl et Y Es Y S Y S Y Es bl et
Bank FE Y ES Y S YES YES Y ES Y ES
lMme FE bl et Y Es Y S Y S Y Es bl et
Observations 02,757 n2,7a2 g, 122 200017 20,074 P Y]
R-squared .755 (5149 (.4901 0.787 0.774 0,954

No significant difference-in-difference effect for Z-score and asset risk (neither in the bank nor in the
BHC panel) between the pre-placebo period (Q3 2005 to Q2 2007) and the pre-treatment period
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Results — Risk-taking in new mortgage loan business (2/2)

Panel B: Newly originated loans from banks with share of synthetic loans = 30%

(1) (2) (3]

Level Loan level

Sample All originated loans Sold loans Unsold loans

Dep. variable Loan-to-income ratio

Affected bank RIGEER -1, 184 -0.TATEER

(0.0821) (0,136) (0,110}

After OLA -aragEEs TP R 0.00752
o 000ALA) o 000TEZ) o (00076Y9)
v Affected bank x
after OLA L -, 01492 -0.04067 %7 !
i (0.00817) (1.0118) 0.0128)

Constant YES Y ES YES

Bank controls YES Y ES Y ES

Loan controls Y S Y ES Y ks

Demogr, controls YES Y ES Y ES

Economic controls YES Y ES Y ES

Bank FE Y= i Y=

lract FE Y s bl S Y S

Observations HA0, 4610 242525 208,055

H-squared (1.:3510 ).229 .387

Robust results for unsold loans when controlling for banks that retain loans on balance sheet
but securitize them (synthetic loan share! larger than 30%)

1 We define synthetic loan share as the ratio of mortgage loans securitized but with servicing retained to total mortgage loan portfolio and calculate if

from the bank level data e



Results — Risk and approval of new mortgage loan business

Panel A: Approval rate of loan applications

(1) [2) (3) (1) (5) [6) (7) (%)

Level Loan level
Loan applications within loan-to-income ratio range

Sample All appl. 0.0-0.5 0.5-1.0 1.0-1.5 1.5-2.0 2.0-2.5 2.5-3.0 =3.0
Dep. variable Application approval indicator
Affected bank 1. 102%%* 11,0270 0.0901 L157T%% -1.00146 i.147% 0.172%* i.1535%

(0.0221) (0.0532) (0.0647) (0.0610) (0.06141) (0.0872) (0.0819) (0.0936)
After OLA SLURN LN S R -a2EaTET 00117 === -0, 00251 000424 -0,00275 -0.00112 (0,0024949

_______________________ 000103 ____[0.00345) (0003558 [(0.00317) (L0266 ) (DL 002540 [0,002727) (00218
+ Affected bank x i
Vafter OLA SIRIE L -0, 006410 - 01LaTEET - 05207FF - 0R30F = -, 0n0ayF== -840 - 056RATFE
E (0.00127)  (0.00491)  (0.00481)  (0.00406)  (0.00336)  (0.00319)  (0.00339)  (0.00233)

Clonstant Y ES YES Y Es Y E= Y ES Y ES YE= Y ES
Bank controls YES YES YES YES YES YES YES Y ES
Loan controls Y ES Y S Y ES Y ES Y ES Y ES YES Y ES
Demogr, controls Y ES YES Y Es Y ES Y ES YES Y ES Y B
Econ, controls Y ES YES Y ES Y EHES bl Y B Y ES Y ES
Bank FE Y ES YES Y Es Y E= Y ES Y ES YE= Y ES
Itact FE Y ES YES Y ES Y ES Y ES Y ES YES Y ES
Obhservations 1.839.672 194,601 164,310 188,605 242,163 2575110 234,285 191,291
R-sguared 0.1413 i.425 L I (,1649 0,493 .514 i1.339 i1.5%1

No significant decrease in probability of loan approval by affected banks after the introduction of OLA
for safest risk range, while significant decrease for all remaining risk ranges, when accounting for
potential loan demand effects

34



Results — Risk and demand for new mortgage loan business

Panel B: Total number of loan applications

Level

Sample
Dep. variable

(1) (2) ) (1) (5) (6 (7 3)
Loan level

Loan applications within loan-to-income ratio range
All appl. (0.0-0.5 3.5-1.0 1.0-1.5 1.5-2.0 2.0-2.5 2.5-3.0 =3.0

Log of total number of loan applications per bank, year, and range

Affected bank -0, 196 1,605 -0,216 -0.4207 -00,230 (0,111 -, 825777 -.8147"
(0,180 (0,410 [0.278) [0.242) [00.209) [0.513) ((0.242) (0,341

After OLA -0, 17177 -] 22aFF= - IBRTFF -0, 1 1aFEE -(,2147%7 -0, 18ETET -0, 23777 -0, 305777
e D.0153) __(D.0269) _(0.0238) 0.0247) (0.0256) W.0253) (0.0272) ____(0.0297)
' Affected bank x i
i after OLA -0, 127 -1,2249 -(,211 -, 198 -, 119 -1, 100 -0, 185 -(L0#A5 !
! (0,122 (1. 166] 0,143 (10,149} 0,175 0,214} 0,235 0,202 i

Clonstant Y ES Y ES Y ES Y ES Y ES Y ES YES Y ES

Bank controls Y ES YES Y ES Y ES Y ES Y ES YES Y ES

Bank FE Y ES YES Y ES Y E= Y ES Y ES YES Y ES

Ohservations 33.7R2 1.510 1.192 1.43% 1.225 1.0 3.7491 1,261

H-sguared 0.015 0.0%5 0.07H 0.072 0,097 {1,104 (. LiH 0.157

No systematic differences in loan demand across risk ranges between affected and non-affected
banks after introduction of OLA when employing the total number of loan applications per bank,
year, and risk range as dependent variable
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Extension — How do "too-big-to-not-rescue”
introduction on the OLA?

banks react to the

(1} (2} (3] (1) (5) (6]

Sample Part of U.5.-GSIFI Asset size USD 50 billion

Dep. variable Z-score o RoA Asset risk Z-score a RoA Asset risk

Unregulated share

( parent BHC-level) 2466777 -1.5167 .y2r=== 1135777 -l ma2TEE n.111-
_____________________________ 0.948) ________(v.ess) _______(0.a60) ___________(0367) _______(0.238) _______{0.0579) _____
i Unregulated share
i x after OLA -1.41577 (.0=00 (262777 -(,8157 i.0992 .07a57 i
| (0.696) (10.295) (0.0613) 0.175) (.117) (0.0153)

Clonstant Y ES Y ES Y= Y= Y ES Y ES

Controls bl e bl St bl S b e b S bl St

Bank FE Y ES Y ES Y= Y= Y ES Y ES

[ime FE bl S bl St bl S bl e b S bl St

Observations 185 185 1492 152 152 151

H-soquared i1.=24 (1.665 .925 (.86 1.547 (.907

Resolution threat is not credible for TBTF-banks: Affected, systemically important banks do not
reduce their risk-taking after the introduction of the OLA, but might even increase it
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Extension — Gambling after announcement/before implementation?

Panel A: Benchmark tests

(1) (2) (3) (1) [3) [6) 7)
Level Bank level
Periods 4-quarter periods 2-quarter periods
Trading Low risk High risk Trading Low risk High risk
assets securities securities assets securities securities
Dep. variable Z-score ratio ratio ratio ratio ratio ratio
Affected bank 0.08849 0003153777 -0.0240 (0.05491%% 0.00315 -10.0253 0.125%%
0.128) (0.00115) (0.0403) (0.0278) (0.00273) (0.0886) (0.0514)
i Affected bank x !
: after OLA (,2527%% -0.0056877% 0.0542%%* -0, 04827 * -0.003490% 00517777 00531577
! (0.0600) (0.00202) (0.0145) (0.0129) (0.00202) (0.0170) (0.0148) |
Constant YES YES YES Y ES YES YES Y ES
Controls YES YES YES Y ES YES YES Y ES
Bank FE YES YES YES Y ES YES YES Y ES
l'ime FE YES YES YES Y ES YES YES Y ES
Observations 28,303 28,4574 27,513 21,860 11.5497 11,045 11,221
R-squared 0.501 (.7149 0.850 (1.835 (0,501 (1.8492 (1.853
Panel B: Gambling tests
(1) (2) (3) (1) (3 [6) 7)
Level Bank level
Periods 4-quarter periods 2-quarter periods
Trading Low risk High risk Trading Low risk High risk
assets securities securities assets securities securities
Dep. variable Z-score ratio ratio ratio ratio ratio ratio
Affected bank 0.0882 -0.000280 -0.0225 0.0131 -0, 00269 -10.0493 (0.02649%%
0.133) (0.00162) (0.0271) (0.0206) (0.00430) (0.0328) (0.0119)
! Affected bank x 1
+oafter  announce- X
: mert 0.00285 0.0292%% -0.02757% 0.00607 1.00516 -0.02047% :
: (0.00241) (0.0113) (0.0113) (0.00414) (0.00977) (0.00961) :
e '
Constant YES YES YES Y ES YES YES Y ES
Controls YES YES YES Y ES YES YES Y ES
Bank FE YES YES YES Y ES YES YES Y ES
l'ime FE YES YES YES Y ES YES YES Y ES
Observations 209,276 29,472 28,363 22,581 11.653 14,101 11,217
R-squared (,5822 0.58041 0.900 (1. 8649 (1.830 (1.951 (1.933

Gambling might occur
after announcement of
OLA if the changes in
regulation reduce affected
banks' charter value

Tested with 4- and 2-
quarter periods before/
after OLA and before/
after announcement of
OLA, i.e. between the
proposal of the OLA and
its actual enactment

Benchmark effects are
robust and similar to
previous findings, i.e. less
risk-taking by affected
banks after OLA

No indication for
gambling: If at all,
affected banks take less
- not more - risk in the
intermediate period
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We conduct a vast number of robustness checks

Robust

Dependent
variables

Alternative measures for overall bank risk (accounting data as well as market
data) and risk choices in business model/investment decisions, both on the bank
level and on the micro-level of business decisions

Definition of
cutoffs

Alternative regulated asset share cutoffs for treatment dummy variable and
share of non-FDIA-regulated assets as explanatory continuous variable
Alternative quarterly computations for the treatment period and the pre- and
post-treatment periods

Endogeneity
concerns

Bank and time fixed effects for regressions using bank level dataset

Bank and regional fixed effects for regressions using loan level dataset as well
as set of time-varying control variables

Alternative specifications including and excluding controls and fixed effects

Model speci-
fications

Probit and logit models as alternative specifications to test the application
approval indicator (binary variable)

Autocor-
relation

Correct standard errors for possible autocorrelation at the bank level (as
suggested by Wooldridge (2010)) as panel dataset with repeated cross sections of
banks and several periods of data before and after the treatment can be prone to
autocorrelation problems (Bertrand et al. (2004))

Sample
selection

Correct for outliers (winsorize the variables in bank level dataset at 1% highest
and lowest percentile, trim loan-to-income ratio observations at 99.5% percentile)
Control for consistency of key explanatory variables (exclude banks that
change treatment status of within our observation period)

Test different levels of aggregation (BHC and bank level)
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