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Abstract
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increased parent debt is associated with reduced risk-taking by subsidiary banks.
This effect is particularly prominent in BHCs with more than one subsidiary bank
or significant nonbank business, which would give the parent company greater in-
centives to constrain risk-taking in the subsidiary bank to prevent any spillover
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ture—when assessing a subsidiary bank’s risk profile.
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1 Introduction

Since Jensen and Meckling [1976], corporate finance has a long tradition of considering
the incentive implications of capital structure; the study of commercial banks makes no
exception. Numerous empirical studies examine the impact of banks’ capital structure on
their risk-taking incentives, and virtually all studies explaining bank risk-taking would
include bank capitalization as a control variable. Yet most modern commercial banks
operate within a bank holding company (BHC), raising an essential question: which
entity’s capital position matters? A BHC can have several relevant balance sheets:
the commercial bank’s own, those of other subsidiaries, the parent company’s, and the
consolidated balance sheet of the whole group’s. While prior research typically focuses
on the capitalization of the commercial bank or that of the consolidated BHC, this paper
argues that one needs to take a wholistic view, emphasizing the capital position of the
parent company. Specifically, we study how the parent debt ratio, defined as the share
of a BHC’s non-deposit debt issued by its parent company, affects the risk-taking of its

commercial bank subsidiaries.

Avraham et al. [2012] provide an insightful overview of the organizational structure
of US bank holding companies. Figure 1 reproduces their findings for a typical large
BHC, in which the bank holding company simultaneously controls a bank subsidiary, a
non-bank subsidiary, and a commercial bank.! This multi-tiered organizational structure
corresponds to a multi-tiered capital structure, as proxied by the allocation of external
debt. The effects of parent-level debt on subsidiary bank behavior remain unexplored.

We address this gap by examining how the parent debt ratio influences subsidiary banks’

'Some BHCs also own foreign bank and non-bank subsidiaries.



risk-taking—an important question given that commercial banks account for the bulk

of BHC assets, rising from 89.03% in 2012Q1 to 94.45% in 2022Q4 (Figure 2).

We find that a higher parent debt ratio is associated with decreased risk-taking by
subsidiary banks. Specifically, an increase in the parent debt ratio correlates with lower
loan yield, lower provision ratio, and a higher subsidiary bank Z-Score. These findings
suggest that higher levels of parent debt ratio can lead to reduced risk-taking within

subsidiary banks.

The underlying mechanism can be described as follows. When the parent company
raises external debt and channels the proceeds into its subsidiary banks as equity, the
resulting increase in capital constrains the subsidiary banks’ incentives to take on risk,
since potential losses are more fully absorbed by this equity buffer. Therefore, this
parent-level debt effectively serves as a contractual commitment that helps mitigate
risk-taking at the subsidiary level. In contrast, if the parent company issues less debt,
subsidiary banks may need to rely more heavily on their own debt issuance to finance
investments, which can encourage greater risk-taking due to limited liability. Under
limited liability, downside losses are partly borne by debt holders, while shareholders

retain the upside gains.

Similar reasoning extends to the case where the parent issues little debt but there
is cross-guarantee. The cross-guarantee provision of Financial Institutions Reform, Re-
covery, and Enforcement Act of 1989 (FIRREA) permits the Federal Deposit Insurance
Corporation (FDIC) to charge off any expected losses related to the failure of one sub-
sidiary bank of a multi-bank holding company to the capital of a related subsidiary bank
within the same multi-bank holding company (Ashcraft [2005]). This implies that BHCs
with multiple subsidiary banks may engage in less risk-taking, as they must use their

own capital to rescue failing subsidiary banks before FDIC intervention. Our findings



confirm that subsidiary banks affiliated with multi-bank BHCs take on less risk when

the parent company issues more debt.

Our paper highlights the function of internal capital markets within BHCs. Unlike
existing studies—some of which focus on risk-sharing through internal capital markets
among global banks (e.g., Cetorelli and Goldberg [2012])—we emphasize the role of
internal capital markets in shaping the risk-taking incentives of domestic subsidiary

banks within U.S. BHCs.

While the empirical evidence is suggestive, a key concern in identifying the effect
of parent debt on a subsidiary bank’s risk-taking is omitted variable bias. Specifically,
when a subsidiary bank faces stringent regulatory capital requirements, it may reduce its
risk-taking to avoid potential capital losses. At the same time, the parent company may
issue additional external debt and inject the proceeds into the subsidiary bank to help it
meet these requirements. In this case, the observed negative relationship is likely driven
by the omitted factor—namely, the tightening of regulatory capital constraints—rather

than a direct causal effect of parent debt.

To address this identification concern, we exploit two related regulatory shocks as
a natural experiment: the introduction of the Single Point of Entry (SPOE) resolution
strategy and the Total Loss-Absorbing Capacity (TLAC) rule. These shocks generated
plausibly exogenous variation in bank holding companies’ (BHCs’) incentives to issue
parent-level debt, variation that is unlikely to be driven by the risk-taking decisions of
their subsidiary banks. This setting therefore mitigates endogeneity concerns arising
from omitted variables, and allows us to estimate the causal effect of parent debt on

subsidiary bank risk-taking.



As the SPOE strategy and the TLAC framework were phased in during 2014-2015,
large non-GSIB BHCs likely anticipated that they would fall outside the scope of the
TLAC requirement. In response, these BHCs reduced parent-level debt issuance, which

in turn strengthened their subsidiary banks’ risk-taking incentives.

We implement a difference-in-differences design around the introduction of SPOE
and TLAC. We compare non-GSIB BHCs with total consolidated assets of $50 billion
or more as of 2014Q1 with two groups: GSIBs, and a control group of BHCs below
the $50 billion threshold. The pre-period (2012-2013) precedes the proposal of both
SPOE and TLAC, and the post-period (2016-2017) follows the confirmation of the
scope of the U.S. TLAC rule. The $50 billion threshold corresponds to the Enhanced
Prudential Standards (EPS) under Section 165 of the Dodd—Frank Act, which apply to
BHCs with total consolidated assets of $50 billion or more from 2014Q1. Consistent
with our hypothesis, we find that, relative to the control group, $50 billion-plus non-
GSIB BHCs increase risk-taking following the resolution of TLAC uncertainty: their
subsidiary banks exhibit higher loan yields, higher provision ratios, and higher leverage,
together with lower stability as measured by the Z-score. In contrast, GSIBs, for which
neither SPOE nor TLAC constituted new information, exhibit no comparable change,
which provides a useful placebo test for our identification strategy. Taken together,
these results support a causal interpretation of the relationship between parent debt

and subsidiary bank risk-taking documented in Section 4.

We present a simple model that captures our empirical finding. In the model, the
BHC comprises both a subsidiary bank and a non-bank subsidiary. The parent company
issues debt and allocates the proceeds as equity investments into these subsidiaries. The
subsidiary bank faces investment opportunities that involve a trade-off between risk and

return. our model predicts that when the parent company issues more debt and invests



the proceeds as equity investment into its subsidiaries, it can mitigate the subsidiary
bank’s risk-taking behavior. Conversely, if the parent company issues less debt, the
subsidiary bank needs to increase its own debt issuance to finance its investments, which
can incentivize greater risk-taking. This occurs because, under limited liability, the

downside is shared with debt holders, while shareholders pocket the upside.

This study contributes to the large literature on the financial ratio regulations aimed
at curbing financial institutions’ risk-taking incentives. The specific ratio examined here
is the parent company’s capital structure, which differs from prior research that primarily
focus on capital structure at the commercial bank level or the consolidated BHC level
(e.g., Keeley [1990], Shrieves and Dahl [1992], Demsetz and Strahan [1997], and Ellul
and Yerramilli [2013]).

This paper also contributes to the literature on the organizational structure of finan-
cial institutions and risk-taking. Our analysis focuses on the multi-level organizational
structures of BHCs and their distinct balance sheets—particularly that of the parent
company—rather than the single balance sheet of integrated conglomerates emphasized
by Freixas et al. [2007]. Moreover, we highlight the importance of considering exist-
ing BHC organizational structures when assessing risk-taking, in contrast to Kahn and
Winton [2004] and Luciano and Wihlborg [2018], who design optimal structures to mit-
igate risk-taking. Closest to our approach is Li et al. [2024], who argue that a bank’s
organizational structure should be evaluated alongside its capital structure and bankers’

compensation contracts when discouraging banker’s risk-taking.

Finally, we add to the nascent literature on parent debt in BHCs, where existing re-
search is scarce. Tucker et al. [2023] show that the parent-only leverage ratio is positively
associated with the parent’s credit default swap premium, suggesting that parent-only

balance sheet data can inform assessments of parent credit risk and that consolidated



reporting can obscure critical entity-level details. Building on these insights, we ex-
amine how parent company debt affects subsidiary bank risk-taking, offering a novel

perspective on risk transmission within BHCs.

The paper is structured as follows: Section 2 describes the data sources, key variables,
and summary statistics. Section 3 conducts the empirical analysis on the relationship
between parent debt and subsidiary banks’ risk-taking. Section 4 presents the difference-
in-differences analysis. Section 5 examines the impact of the cross-guarantee mechanism.
Section 6 conducts robustness test. Section 7 introduces the theoretical model. Finally,

Section 8 concludes.

2 Data and summary statistics

In this section, we describe our data sample, outline the construction of the parent debt
ratio and subsidiary banks’ risk-taking measures, and summarize our sample. Table 1

provides detailed definition of these variables.

2.1 Data sources

2.1.1 BHC-level data

Our BHC-level data are sourced from the Consolidated Financial Statements for Holding
Companies (FR-Y9C) and Parent Company Only Financial Statements for Large Hold-
ing Companies (FR-YI9LP) provided by the Federal Reserve Bank. We use data spanning
from 2011 to 2022Q2, which include quarterly observations of the income statement and

balance sheets of all U.S. BHCs and their parent-only companies. We drop BHCs that



do not file the FR-Y9C or FR-Y9LP for each quarter during the entire sample period
to avoid the impact of BHCs’ joinning or exiting on our empirical results. Finally, we

collect data for 298 BHCs over the sample period.

2.1.2 Subsidiary bank-level data

The subsidiary bank-level data are from the U.S. Call Reports provided by the Federal
Reserve Bank, covering the period from 2011 to 2022Q2. This dataset contains quarterly
observations of the income statement and balance sheets of all U.S. commercial banks,
some of which are the subsidiaries of BHCs. The data contain bank-level identifier
(RSSD9348) that can be used to link to the BHC-level data. Finally, our balanced panel

consists of 157 unique subsidiary banks.

2.2 Parent debt ratio

Our key explanatory variable is the parent debt ratio, defined as the parent’s liability
scaled by the BHC’s total consolidated assets. The parent’s liability includes the parent
company’s deposits, securities sold under agreements to repurchase, borrowings of com-
mercial paper and other borrowings with a remaining maturity of one year or less, other
borrowed money with a remaining maturity of more than one year, and subordinated

notes and debentures.

2.3 Subsidiary bank’s risk-taking

We measure subsidiary bank risk along both the asset and liability sides of the balance

sheet. Our first measure is the Z-score, defined as the sum of the return on assets (ROA)



and the equity-to-assets ratio, scaled by the standard deviation of ROA, where the
equity-to-assets ratio is book equity divided by total assets. The Z-score thus captures
both asset-side risk, through the level and volatility of returns, and liability-side risk,
through capitalization; a higher Z-score indicates greater bank stability. Because the
Z-score is highly skewed, we use its natural logarithm, which is approximately normally
distributed (Laeven and Levine [2007]). Second, similar with Acharya et al. [2017], we
measure leverage as the ratio of the subsidiary bank’s debt to its equity. Third, we
use two measures that capture risk-taking in the loan portfolio more directly. The loan
yield, defined as quarterly interest income on loans divided by quarterly average loans
and annualized, is an ex ante measure: higher yields indicate lending to riskier borrowers.
The provision ratio, defined as provisions for credit losses divided by quarterly average
loans and leases and annualized, reflects expected credit losses in the loan portfolio

(Hirtle et al. [2020]).

2.4 Control variables

We use market data from the Center for Research in Security Prices (CRSP) and reg-
ulatory accounting data from Call Reports, FR Y-9C, and FR Y-9LP to construct
subsidiary bank- and BHC-level controls that are considered as important determinants

of a bank’s risk-taking behavior.

These control variables include subsidiary bank size (LnT A), the subsidiary bank’s
leverage ratio (Debt/Equity), high-quality liquid assets(HQLA), and the BHC’s Tobin’s
Q (TobinQ). Keeley [1990] shows that Tobin Q, as a proxy of market power or charter
value, is negatively related to a bank’s risk-taking. Boyd and Runkle [1993] suggest

a negative relationship between bank size and bank risk. Acosta-Smith et al. [2020]



find that a leverage ratio requirement associated with the introduction of the Basel III

Leverage Ratio can incentivize banks bound by it to increase their risk-taking.

2.5 Summary statistics

Table 2 summarizes the sample statistics for the 2012-2021Q2 period. For the BHC-level
variables, the parent debt ratio averages 1.87%. The average Tobin’s Q for BHCs is 1.03.

The mean value of HQLA ratio is 15.43%.

For the subsidiary bank-level variables, the mean logarithm of asset size is 15.02,
which translates to a mean of USD 3.34 billion in total assets. Regarding subsidiary
banks’ risk-taking measures, the mean logarithm of the Z-score is 3.65, the average loan

yield is 4.82%, the provision ratio is 0.32%, and the mean leverage ratio is 7.29.

3 Empirical approach and results

The central premise of our paper is the impact of parent debt ratio on the risk-taking of
subsidiary banks. In this section, we present evidence that establishes the negative link

between the parent debt ratio and subsidiary bank’s risk-taking.

For each subsidiary bank, we estimate the following model:

RiskTaking;;; = o + BParent Debt Ratio; 4+

+ yControls; 4 + 6Controls;,_s + n + € (1)
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where, for each subsidiary bank ¢ affiliated with BHC j and in quarter ¢, ParentDebt Ratio

is calculated as the parent’s liability divided by the BHC’s total assets, C'ontrols repre-

sents a set of subsidiary bank-level and BHC-level control variables described in Section

2.4. The BHC-level control variables are HQ L Aratio and Tobin(). Since most subsidiary

banks are not public, we could not calculate the bank-level Tobin Q). Therefore, we use

BHC-level Tobin Q as an alternative in our regression model. All explanatory variables

are lagged by four quarters to mitigate concerns over look-ahead bias. RiskTaking is

a measure of bank’s risk-taking originating in quarter ¢ described in Section 2.3. We

include subsidiary bank and quarter fixed effects to mitigate omitted-variable bias. In

all models, standard errors are clustered at subsidiary bank level.

Table 3 presents the empirical evidence showing a negative relationship between the

parent debt ratio and the subsidiary bank’s risk-taking during the 2011-2021Q2 period.

Specifically, for a one standard deviation increase in the parent debt ratio (0.033), we

observe an expected 9.80% increase in Z-Score (2.97 x 0.033 x 100% = 9.80%), a 0.20%

decrease in loan yield (-0.062 x 0.033 x 100% = -0.20% ), a 0.16% decrease in provision

ratio (-0.048 x 0.033 x 100% = -0.16% ), and a 20.23% decrease in leverage (-16.91 x

0.033 x 100% = -55.80% ).

To compare magnitudes across outcomes, we scale each of these changes by the

standard deviation of the respective outcome variable. The effects are economically

meaningful. For the Z-score, whose standard deviation is 0.579, a one-standard-deviation

increase in the parent debt ratio ( 0.033) is associated with an increase of 0.17 standard

deviations (2.97 x 0.033 / 0.579 = 0.17). By the same measure, a one-standard-deviation

increase in the parent debt ratio is associated with decreases of 0.13 standard deviations

in the loan yield (-0.062 x 0.033 / 0.0157 = 0.13), 0.23 standard deviations in the

11



provision ratio (-0.048 x 0.033 / 0.0068 = -0.23), and 0.18 standard deviations in the
leverage ratio (-16.91 x 0.033 / 3.0585 = -0.18).

Taken together, these magnitudes indicate that parent-level debt meaningfully re-

duces subsidiary banks’ risk-taking.

4 The introduction of SPOE and TLAC as a natural

experiment

We begin our analysis by outlining the background of the single-point-of-entry (SPOE)
resolution strategy, which is operationalized through the U.S. Total Loss-Absorbing Ca-

pacity (TLAC) framework.

4.1 Regulatory background

On December 18, 2013, the Federal Deposit Insurance Corporation (FDIC) published
a notice describing the SPOE strategy for resolving systemically important financial
institutions (SIFIs) under the Orderly Liquidation Authority of the Dodd-Frank Act.
The strategy is designed to allow a failing SIFI to be resolved without causing serious
adverse effects on U.S. financial stability. Under SPOE, only the top-tier holding com-
pany, that is, the parent company of the holding company, enters resolution, while its
operating subsidiaries continue as going concerns. For the strategy to be credible, the
parent company must hold a sufficiently thick layer of equity and long-term unsecured

debt that can absorb losses and be used to recapitalize its subsidiaries in resolution.

12



The SPOE notice itself did not impose binding requirements; the subsequent TLAC
rule made the strategy operational. In response to a call by the G20 Leaders at the
St. Petersburg Summit in September 2013 for proposals to enhance the loss-absorbing
capacity of global systemically important banks (GSIBs) in resolution, the Financial
Stability Board (FSB) issued a proposed term sheet on TLAC in November 2014. The
Federal Reserve proposed its own TLAC and long-term debt rule in October 2015,
requiring U.S. GSIBs to maintain minimum amounts of capital and long-term unsecured

debt at the parent company level.

The U.S. TLAC rule was adopted under the Federal Reserve’s enhanced pruden-
tial standards (EPS) authority in Section 165 of the Dodd-Frank Act and codified in
Regulation YY. However, whereas the EPS rule finalized in February 2014 applies to all
BHCs with total consolidated assets of $50 billion or more, TLAC applies only to GSIBs.
Large non-GSIB BHCs therefore share the EPS regime with GSIBs but are not subject
to TLAC, so comparing the two groups allows us to separate the effect of TLAC from
that of the broader enhanced prudential standards. BHCs with total consolidated assets
below $50 billion were subject to neither EPS nor TLAC, which allows us to isolate the

effects of these regulations across groups.

4.2 Identification strategy

The main identification challenge is to find an exogenous source of variation in BHCs’
incentives to hold loss-absorbing debt at the parent level. We exploit the introduction of
the SPOE strategy and the TLAC requirement as a natural experiment, treating 2014—
2015 as a transition period characterized by regulatory uncertainty. Three institutional

features of this period motivate our design.

13



First, the SPOE strategy was designed for systemically important financial institu-
tions (SIFIs) and is invoked when the failure of such an institution would pose serious
risks to U.S. financial stability. Because SPOE imposes losses on the parent company
while keeping operating subsidiaries open, it requires the parent to hold sufficient capital
and long-term debt to absorb those losses. When the FDIC released its SPOE proposal
in December 2013, it was therefore unclear whether large non-GSIB BHCs would also be

expected to adopt the strategy and issue additional long-term debt at the parent level.

Second, in 2014Q1, both GSIBs and large non-GSIB BHCs with total consolidated
assets of $50 billion or more became subject to the same enhanced prudential stan-
dards (EPS) under the Federal Reserve’s final rule. The EPS rule imposed neither
SPOE-related requirements nor a TLAC requirement, which may have partly eased the
uncertainty that large non-GSIB BHCs faced about their obligations under SPOE and
TLAC.

Third, the gradual introduction of TLAC ultimately resolved the uncertainty about
which BHCs would be required to implement SPOE and issue external long-term debt
at the parent level. Because capital and long-term unsecured debt at the parent level
are necessary for SPOE to operate, the scope of TLAC effectively determined the scope
of SPOE. The FSB’s November 2014 proposed term sheet limited TLAC to GSIBs,
signaling to large non-GSIB BHCs that they would not need to meet TLAC requirements
or issue long-term debt at the parent level. The Federal Reserve’s October 2015 proposal

then confirmed that large non-GSIB BHCs would be exempt from the U.S. TLAC rule.

We therefore define 2014-2015 as the transition period of the natural experiment. As
this uncertainty dissipated over the period, we expect large non-GSIB BHCs to reduce

their parent debt issuance. The pre-period is 2012-2013, before the formal proposals of

14



SPOE and TLAC, and the post-period is 20162017, after the scope of the U.S. TLAC

rule had been confirmed.

This setting allows us to sort the BHCs in our sample into three groups. The treat-
ment group consists of non-GSIB BHCs with total consolidated assets of $50 billion or
more as of 2014Q1, which we refer to as Treat-BHCs. The control group consists of
BHCs with total consolidated assets below $50 billion as of 2014Q1. The remaining
BHCs are GSIBs.

Figure 3 and Figure 4 support this identification approach. Figure 3 shows that the
parent debt ratios of the treatment and control groups move in parallel until 2014, when
the SPOE strategy and EPS rule took effect. After 2014, the ratio for the treatment
group declines sharply, whereas the ratio for the control group remains stable, with a
slight upward trend. Specifically, the parent debt ratio of the treatment group decreases
from 3.5% in 2014Q1 to 3.0% in 2015Q4, whereas that of the control group increases
from 0.4% to 0.5%. Figure 4 shows that the parent debt ratio of GSIBs rises sharply
after the U.S. TLAC rule was proposed at the end of 2015, from 9.0% in 2015Q4 to 9.6%
in 2017Q3.

We first examine whether risk-taking increases more for large non-GSIB BHCs than

for BHCs in the control group after the proposal of the U.S. TLAC rule.

4.3 Econometric framework: Difference-in-differences estima-

tor

We estimate a difference-in-differences model using 2012-2013 as the pre-period and

2016-2017 as the post-period. For each BHC, we specify our baseline model as follows:

15



RiskTaking;;; = oo+ 8 Post, + v Treat_BHC;; x Post,

+ X GSIBs;j x Posty + 6 Controls;j; + € (2)

where Post is a dummy variable equal to 1 for the 2016-2017 post-period and 0 for
the 2012-2013 pre-period, and Treat_BHC' is a dummy variable equal to 1 for large
non-GSIB BHCs subject to the Enhanced Prudential Standards but not SPOE strategy
or TLAC requirement. GSIBs is an indicator equal to 1 for GSIBs. Controls is a
set of subsidiary bank- and BHC-level control variables. «; denotes subsidiary bank
fixed effects. The model does not include the stand-alone Treat_BHC dummy variable,
because it is subsumed by the subsidiary bank-specific fixed effect «;. RiskTaking
denotes one of our measures of subsidiary bank risk-taking: the loan yield, the provision

ratio, subsidiary bank leverage, or the Z-score.

We exclude 2014-2015 from the estimation sample, treating it as the transition period
during which the scope of SPOE and TLAC was resolved and parent-level debt structures
were adjusted. This follows common practice in difference-in-differences designs with a
gradually revealed shock, in which observations recorded while the shock is still unfolding

are excluded to avoid attenuating the estimated treatment effect.

We include the interaction GSI Bsx Post alongside our coefficient of interest, Treat_BHC'x
Post, for the following reason. It serves as a placebo test of our identifying assumption.
GSIBs were subject to SPOE and EPS from the outset, and their TLAC obligation
never depended on how the scope of the rule was resolved during the drafting period. If
our identification is valid, the subsidiary banks of GSIBs should exhibit no discernible

shift in risk-taking over the same window, and A should be statistically indistinguishable
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from zero. A significant \ would instead suggest that a confounding factor common to
all large BHCs, rather than the resolution of TLAC uncertainty specific to non-GSIB

BHCs, drives our results.

To address the downward bias in standard errors that arises in difference-in-differences
estimation with serially correlated outcomes, we follow Bertrand et al. [2004] and take
the averages of the observations in our sample in the pre-period (2012-2013) and in the
post-period (2016-2017). We will conduct a range of robustness checks and falsification
tests, including alternative sample periods, to verify our results and rule out alterna-
tive explanations. In one such test, we use the transition period (2014-2015) as the

post-period to illustrate the gradual decline in the parent debt ratio shown in Figure 3.

Table 4 summarizes the collapsed pre- and post-period sample of the treatment group,
and Table 5 reports the regression results. Cross all risk-taking measures, relative to
BHCs below the $50 billion threshold, $50 billion-plus non-GSIB BHCs (Treat_BHC' x
Post) increase risk-taking following the resolution of TLAC uncertainty, over and above
the effect of the preceding EPS shock, relative to BHCs below the $50 billion threshold.
In contrast, GSIBs (GSIB x Post) exhibit no significant change, which is precisely
the pattern predicted by our identification strategy. The coefficient for the treatment
effect (GSIB x Post) is statistically significant at the 1% level. Model (1) of Table 4
shows that, on average, large non-GSIB BHCs experienced an increase in loan yield that
was 0.006 greater than that of BHCs in the control group, whose loan yield declined
modestly over the same period. This effect is robust to the inclusion of bank-level
controls in Model (2). Similarly, relative to the control group, large non-GSIB BHCs
experienced an average increase of 0.003 in the provision ratio (Model (4)) and of 0.791
in the leverage ratio (Model (12)). Model (10) further shows that large non-GSIB BHCs

experienced a decline in the Z-score that was, on average, 0.236 greater than that of the
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control group. Collectively, these results indicate that large non-GSIB BHCs increased

their risk-taking following the introduction of the TLAC rule.

To compare magnitudes across outcomes, we scale each treatment effect by the
standard deviation of the respective outcome variable. The effects are economically
meaningful. For the Z-score, whose standard deviation is 0.086, the treatment effect
corresponds to a decrease of 0.29 standard deviations (-0.236/0.8080 = -0.29). By the
same measure, the treatment effect is associated with increases of 0.18 standard de-
viations in the loan yield (0.0060/0.0333=0.18), 0.29 standard deviations in the pro-
vision ratio (0.0030/0.0104=0.29), and 0.24 standard deviations in the leverage ratio

(0.7910/3.3340=0.24).

These magnitudes are comparable to those from the baseline panel regressions, in
which a one-standard-deviation increase in the parent debt ratio is associated with
changes of 0.13 to 0.23 standard deviations across the same outcomes. In the difference-
in-differences analysis, the treatment effects range from 0.18 to 0.29 standard deviations,
with signs opposite to the panel estimates, as expected given the decline in parent debt
among Treat-BHCs. The similarity between the two sets of estimates suggests that the

panel associations are not driven primarily by the endogeneity of parent debt.

Taken together, the evidence is consistent with a causal effect of parent debt on the
risk-taking of subsidiary banks. As TLAC uncertainty was resolved in their favor, Treat-
BHCs reduced their parent debt and their subsidiaries increased risk-taking. GSIBs, for
which the resolution of TLAC scope carried no new information, exhibit no comparable

change.
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5 The impact of cross-guarantee on subsidiary bank’s

risk-taking

Our previous analysis demonstrates that parent debt reduces risk-taking at the sub-

sidiary bank level. We propose two complementary mechanisms to explain this finding.

The first mechanism operates through joint liability. When a parent company de-
faults, its subsidiary banks may bear liability for the parent’s obligations, effectively
creating a contractual bail-in arrangement. This relationship is reciprocal: subsidiary

bank-level distress can similarly propagate upward to the parent company.

The second mechanism stems from the cross-guarantee provisions of the Financial
Institutions Reform, Recovery, and Enforcement Act of 1989 (FIRREA). Under FIR-
REA, the Federal Deposit Insurance Corporation (FDIC) is permitted to charge off any
expected losses related to the failure of one subsidiary bank within a multi-bank hold-
ing company to the capital of affiliated subsidiary banks within the same organization
(Ashcraft [2005]). We illustrate this with an example: consider two BHCs — A and B.
BHC A operates three bank subsidiaries (A1, A2, and A3), whereas BHC B operates a
single subsidiary (B1). If Al defaults, the FDIC may require BHC A to deploy capital
from A2 and A3 to absorb Al’s losses before any public intervention occurs. By con-
trast, if B1 defaults, BHC B has no affiliated subsidiaries from which to draw capital,
necessitating an FDIC bailout. This asymmetry suggests that multi-bank BHCs face
stronger internal discipline: because they must deploy their own capital to resolve a

failing subsidiary, they have greater incentive to limit risk-taking ex ante.

Building on this, we empirically test the regulatory bail-in mechanism by examining

whether BHCs with multiple bank subsidiaries curtail subsidiary banks’ risk-taking when
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the parent company issues more external debt. For each bank subsidiary, we estimate

the following model:

RiskTaking;;; = a + pi1ParentDebt Ratio; ;4 + Bo Multibank; +
+ BsMultibank;, x ParentDebt Ratio;;_4+

+yControl; sy + dT0binQj1—a + N + 1t + €t (3)

where, for each bank subsidiary i affiliated with BHC j and in quarter ¢, Multibank
equals to one if the BHC has more than one subsidiary banks, otherwise, zero. C'ontrol
and Tobin() are the same as these we used in regression model (1). Table 2, Panel C,

summarizes key variables used in the model.

Table 5 demonstrates a negative relationship between the cross-guarantee and sub-
sidiary bank’s risk-taking. For a one standard deviation increase in parent debt ratio
(0.129), we observe an expected additional 21.66% decrease in the risk-weighted leverage
(0.129 x -1.6793 x 100% = -21.66% ) and a 2.53% decrease in the risk weight (0.129 x
-0.1958 x 100% = -2.53% ) if the BHC has more than one subsidiary banks.

Overall, the results presented in this section show that parent debt reduces subsidiary
banks’ risk-taking especially when there is more than one subsidiary bank within the
BHC, potentially due to the cross-guarantee mechanism, which gives the parent company
greater incentives to constrain risk-taking in the subsidiary bank to prevent any spillover

losses.
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6 Robustness test

The robustness check addresses concern regarding whether our results are truly driven
by sample selection. In the difference-in-differences analysis, we use a sample from 2017
to 2022. For the robustness check, we limit our sample to this same period, that is,

2017-2022.

Table 2, Panel D, summarizes the sample statistics for the 2017-2022 period. On
average, the parent debt ratio is 13.7%. The mean logarithm of asset size is 15.76. The

average debt/equity ratio is 7.24, while the mean Tobin’s  of BHCs is 1.04.

Table 6 shows a negative relationship between the parent debt ratio and the sub-
sidiary bank’s risk-taking. Specifically, for a one standard deviation increase in the
parent debt ratio (0.139), we observe an expected 5.08% increase in Z-Score (0.3655 x
0.139 x 100% = 5.08%), a 7.03% decrease in risk-weighted leverage (-0.5062 x 0.139 x
100% = -7.03% ), and a 23.85% decrease in leverage (-1.7158 x 0.139 x 100% = -23.85%

).

The robustness test confirms that a higher parent debt ratio reduces subsidiary banks’

risk-taking and that the main result is not driven by the sample selection.

7 A model of parent debt and subsidiary banks’ risk-

taking

This section develops a theoretical framework to analyze the relationship between parent

debt and the risk-taking behavior of subsidiary banks. Detailed derivations and proofs
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are provided in the Appendix. The model operates over two periods, denoted as t =
0 and t = 1. We consider a BHC that wholly owns two distinct entities within its

organizational structure: a subsidiary bank and a nonbank subsidiary.

7.1 Period t=0

At t = 0, the consolidated balance sheet of the BHC comprises one unit of asset, D,
units of debt, and E,. units of equity. In addition to the consolidated balance sheet,
the BHC maintains a parent company only balance sheet, which is subject to Federal
Reserve oversight. The parent company holds E,, units of equity and issues D,, units of
debt. It downstreams these funds to capitalize both the subsidiary bank and nonbank
subsidiary proportionally. Specifically, the parent injects a(E, + D,) into the nonbank
subsidiary and (1 — «)(E, + D,) into the subsidiary bank as equity investments, where
a and 1 — a represent the relative asset sizes of the nonbank subsidiary and subsidiary

bank, respectively.

Under this formulation,

Ep+ Dy (1)

represent the uniform equity capital ratio for both subsidiaries, as capitalized by the
parent company. While capital allocation within a BHC is typically endogenous, we
treat the subsidiary capital ratios as fixed parameters. This simplifying assumption can
be motivated by the presence of binding regulatory capital requirements at both the
subsidiary bank and the BHC levels. The nonbank subsidiary’s assets, debt, and equity
are denoted by «, D,, and E,, respectively. Similarly, the subsidiary bank’s assets,
debt, and equity are denoted by 1 — «, Dy, and Ej, respectively. The balance sheets for

the consolidated BHC, the parent company, the nonbank subsidiary, and the subsidiary
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bank are summarized in Table 1. By construction, F}, and FE, constitute the assets of
the parent company (A4 and A,,).

Table 1: Balance Sheets at ¢ =0

Consolidated BHC Parent Company Nonbank Subsidiary  Subsidiary Bank
1D c Ab Ep « En 11—« Eb
L A, | D, D, D,

At t = 0, the subsidiary bank encounters an investment opportunity that yields a
payoff R, with probability P(R,) and a salvage value S with probability 1 — P(Rp).
To capture a classical risk-return trade-off, we assume the probability of success is a

decreasing, linear function of the target payoft:

P(R;) =1 - fRy, (2)

implying that higher returns are inherently less likely. The payoff distribution of the

subsidiary bank’s investment is therefore:

Ry, with probability 1 — SR,
R pu—

S,  with probability SRy.

To ensure that the limited liability friction is economically meaningful, we impose

the following condition on the magnitude of the salvage value:

S<1—-E,. (3)

This condition guarantees that, in the absence of capitalization financed by parent debt
(D, = 0), the potential loss from the investment is sufficiently severe to render the

subsidiary bank insolvent; that is, S(1 —a) < (1 —«a)(1 — E,). If we were to assume the

23



alternative (S > 1 — E,), the equity capital endogenously supplied by the BHC would
always be abundant enough to absorb the investment losses, preventing subsidiary bank

bankruptcy and neutralizing the core risk-shifting incentives.

The nonbank subsidiary generates a return of R,,. For simplicity, we assume the
nonbank activities yield a risk-free return, denoted as 7. This assumption reflects the
reality that many nonbank operations—such as advisory services, asset management,
and securities underwriting—generate stable fee income that lacks the default risk typ-
ical of bank lending portfolios. Normalizing the risk-free rate to 1, and assuming the
subsidiary bank does not exercise deposit market power in its deposit rate setting, we
establish:

Ty =Tf = 1. (4)

This provides a neutral benchmark where the subsidiary bank cannot extract rents on

the liability side.

7.2 Periodt=1

At t = 1, the realized balance sheets for the subsidiary bank are determined by the
outcome of the subsidiary bank’s investment. The balance sheets for the nonbank sub-
sidiary, and the subsidiary bank are summarized in Table 2.
Table 2: Subsidiaries” Balance Sheets at ¢t =1
Nonbank Subsidiary Subsidiary Bank (Success) Subsidiary Bank

R.a | R,a— D, Ry(1—a) | Ry(l—a)— D, S(1—a) | max{S(1 —a)— D,,0}

D, Dy
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The consolidated BHC shareholder chooses the risk profile R, to maximize the ex-
pected payoff. The objective function is given by:
max E[L] = P(Ry) [Rna — D, + Ry(1 — a) — Dy, — D,)]
b

+ (1 — P(Rp)) [Rnae — Dy, + max{S(1 — o) — Dy,0} — D,], (5)

where the debt obligations of the two subsidiaries are strictly determined by the uniform

parent equity allocation:

Dy=(1-a)(1—E, - D,). (6)

D, =a(l - E,— D,). (7)

Before analyzing the equilibrium under the limited liability distortion, it is instruc-
tive to establish the first-best investment policy. The first-best risk level is determined
by maximizing the expected investment payoff of the subsidiary bank’s production tech-
nology, without regard to the BHC’s capital structure or moral hazard. Taking the
first-order derivative of the expected payoff with respect to R} yields the first-best solu-

tion:
1438
28

FB _
Ry 7 =

. (8)

The subsidiary bank fails if and only if its equity value falls below its debt obligation,

S(1 — a) < Dy. Substituting Equation (6), this condition simplifies to:

D,<(1-E,)~S=D.,. (9)
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Furthermore, when the subsidiary bank fails, the parent/BHC survives if and only
if the residual equity value of the nonbank subsidiary is sufficient to cover the parent’s
independent debt obligation D,,. This survival condition is R,oc — D,, — D, > 0, which,

applying Equation (7), reduces to:

D, <

b, < =D, (10)

Building on these thresholds, the subsequent analysis examines the BHC’s optimal
risk-taking decision across the two broad cases (1) no parent/BHC bankruptcy when
the subsidiary bank fails, and (2) parent/BHC fails. When the parent/BHC fails, the

subsidiary bank can fail or not.

7.3 Case 1: No parent/BHC bankruptcy (D, < lA);)’)

We begin our equilibrium analysis with the parameter space where D, < ﬁ;’ . In this
regime, the BHC possesses sufficient nonbank equity to fully absorb the parent debt

obligation, ensuring it survives even if the subsidiary bank fails on its investment.

(1-E,)-S
Ry,—S

Lemma 1. If and only if o > = a, it holds that 15; < 13;’ Excessive risk-taking

occurs when D, < ﬁ;, whereas the first-best risk level emerges when D, € [ﬁ;, lA)]’g’]

See Appendix Al: Proof of Lemma 1.

When D, < lA);, the subsidiary bank fails under distress (realizing salvage value S),

but the BHC survives. Limited liability protection at the subsidiary bank level distorts
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the risk-taking incentives of the BHC shareholder. Mathematically, solving the FOC of

the objective function yields the optimal risk level:

1+ B(1— E,— D,)
28

R = . (11)

Because the default condition ensures 1 —FE,— D, > S, it strictly follows that R; > RI'B,

confirming that excessive risk-taking occurs.

In contrast, when D, € [ﬁ;, ﬁ;’}, both the subsidiary bank and the parent/BHC
survive the bad state. The losses are fully passed onto the shareholder of the BHC. The
absence of limited liability distortion on the subsidiary bank level fully aligns the private

risk-taking decision with the first-best level, yielding the first-best outcome, Ri'B.

Lemma 2. A more significant nonbank subsidiary, i.e., an increase in « (given o > @),
reduces risk-taking for a given D,.

An increase in « acts to increase the parent survival threshold ﬁ;’ , while the sub-
sidiary bank failure threshold ﬁ; remains unchanged. This cleanly expands the parame-
ter interval [IA);,, ﬁg} governed by the first-best risk level. Intuitively, when o approaches
0 and the equity value from the nonbank subsidiary becomes negligible, the limited li-
ability distortion is fully transmitted onto the parent/BHC level, creating excessive

risk-taking incentives.

Lemma 3. If and only if a < % = a, it holds that ZAD;) > ZA?;’ FExcessive risk-taking

occurs when D, < lA);’ if the parent/BHC does not fail.

When « falls below @, the ordering of the critical thresholds flips. The possible

outcome boundaries are visually summarized in the figure below:
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Bank fails Bank fails Bank survives

| BHC survises — BHC fails + BHC fails .
0 D! D, 1—E,

7.4 Case 2: Parent/BHC bankruptcy risk (D, > 151’)’)

We now shift to the parameter space where D, > 13;,’ , exposing the parent company to
severe bankruptcy risk. When the parent/BHC fails, its shareholders receive a terminal

equity payoff of exactly zero, tightly shielded by parent-level limited liability.

7.4.1 Both the subsidiary bank and the parent/BHC fail (ﬁg <D, < ﬁ;)

Lemma 4. When both the parent/BHC and subsidiary bank fail, excessive risk-taking

still occurs because limited liability distortion emerges at the subsidiary bank level.

See Appendix A2: Proof of Lemma 4.

Mathematically, the optimal risk level chosen by the BHC shareholder in this regime

is given by:

14+ B(1-E,—D,)
- T

R, : (12)

The subsidiary bank still takes excessive risk because the limited liability constraint

binds strictly at the subsidiary bank level.

28



7.4.2 The parent/BHC fails, but the subsidiary bank survives (D, > 5}’7)

Lemma 5. When the parent/BHC fails but the subsidiary bank remians solvent, it yields

the first best solution with
1438
2p

FB _
R, " =

. (13)

See Appendix A3: Proof of Lemma 5.

When the parent/BHC fails but the subsidiary bank remains solvent, the absence of
a limited liability distortion at the subsidiary bank level aligns the private risk-taking

decision directly with the socially optimal first-best level.

8 Conclusion

This paper provides evidence on how parent debt affects subsidiary banks’ risk-taking.
Using a comprehensive dataset covering all domestic U.S. commercial banks and their
corresponding BHCs from 2012 to 2022, combined with a difference-in-differences analy-
sis using the COVID-19 outbreak as a natural experiment, we find that increased parent
debt is associated with reduced risk-taking by subsidiary banks. This effect is partic-
ularly prominent in BHCs with significant nonbank business or more than one bank
subsidiary, which would give the parent company greater incentives to constrain risk-
taking in the subsidiary bank to prevent any spillover losses. These findings highlight
the need to consider the capital structures of the subsidiary, the parent, and the overall
BHC—as well as the organizational structure—when assessing a subsidiary bank’s risk

profile.
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Table 1: Variable definitions

Variable
pdratio_ultp

pdratioa_ultp

pdratiowda_ultp

loan_yield

CI ratio

provision ratio

lev_bsub

Definition

pdratio_ultp is the ratio of the immediate parent's non-deposit debt liabilities to the BHC's non-deposit liabilities, measured quarterly as:
(BHCP2309 (parent company's borrowings of commercial paper with a remaining maturity of one year or less) + BHCP2332 (parent
company's other borrowings with a remaining maturity of one year or less) + BHCP0368 (parent company's other borrowed money with a
remaining maturity of more than one year) + BHCP4062 (parent company's subordinated notes and debentures) + BHCP0279 (parent
company's securities sold under agreements to repurchase)) / (BHCK2948 (group-level consolidated total liabilities) — BHDM6631 (group-
level consolidated noninterest-bearing deposits in domestic offices) — BHDM6636 (group-level consolidated interest-bearing deposits in
domestic offices) — BHFN6631 (group-level consolidated noninterest-bearing deposits in foreign offices, Edge and Agreement subsidiaries,
and IBFs) — BHFN6636 (group-level consolidated interest-bearing deposits in foreign offices, Edge and Agreement subsidiaries, and IBFs))

pdratioa_ultp is the ratio of the immediate parent's non-deposit debt liabilities to the BHC's assets, measured quarterly as: (BHCP2309
(parent company's borrowings of commercial paper with a remaining maturity of one year or less) + BHCP2332 (parent company's other
borrowings with a remaining maturity of one year or less) + BHCP0368 (parent company's other borrowed money with a remaining maturity
of more than one year) + BHCP4062 (parent company's subordinated notes and debentures) + BHCP0279 (parent company's securities sold
under agreements to repurchase)) / BHCK2170 (BHC's total assets)

pdratiowda_ultp is the ratio of the immediate parent's total liabilities to the BHC's assets, measured quarterly as: (BHCP2200 (parent
company's deposits) + BHCP2309 (parent company's borrowings of commercial paper with a remaining maturity of one year or less) +
BHCP2332 (parent company's other borrowings with a remaining maturity of one year or less) + BHCP0368 (parent company's other
borrowed money with a remaining maturity of more than one year) + BHCP4062 (parent company's subordinated notes and debentures) +
BHCP0279 (parent company's securities sold under agreements to repurchase)) / BHCK2170 (BHC's total assets)

loan_yield is the ratio of the subsidiary bank's total interest income from loans to its total loans: RIAD4010 (total interest and fee income on
loans) / RCFD2122 (total loans and leases held for investment and held for sale) for FFIEC 031, or RIAD4010 (total interest and fee income
on loans) / RCON2122 (total loans and leases held for investment and held for sale) for FFIEC 041

CI ratio is the ratio of commercial and industrial loans to total loans: (RCFD1763 (commercial and industrial loans to U.S. addressees) +
RCFD1764 (commercial and industrial loans to non-U.S. addressees)) / RCFD2122 (total loans and leases held for investment and held for
sale) for FFIEC 031, or (RCON1763 (commercial and industrial loans to U.S. addressees) + RCON1764 (commercial and industrial loans to
non-U.S. addressees)) / RCON2122 (total loans and leases held for investment and held for sale) for FFIEC 041

provision_ratio is the ratio of provisions to total loans: RIAD4230 (provisions for credit losses) / RCFD2122 (total loans and leases held for
investment and held for sale) for FFIEC 031, or RIAD4230 (provisions for credit losses) / RCON2122 (total loans and leases held for
investment and held for sale) for FFIEC 041

lev_bsub is the subsidiary bank's debt-to-equity ratio: RCON2948 (bank subsidiary's total liabilities, FFIEC 041) / (RCON2170 (bank
subsidiary's total assets, FFIEC 041) — RCON2948 (bank subsidiary's total liabilities, FFIEC 041)), or RCFD2948 (bank subsidiary's total
liabilities, FFIEC 031) / (RCFD2170 (bank subsidiary's total assets, FFIEC 031) — RCFD2948 (bank subsidiary's total liabilities, FFIEC
031))



Zscore

Zscore_nrw

In_ta bsub

HQLA ratio

Zscore is a proxy for bank stability, estimated as return on assets plus the equity-to-asset ratio, scaled by the standard deviation of return on
assets. The equity-to-asset ratio is calculated as total equity (RCFD3210, total bank equity capital at the end of the current period) divided by
total assets (RCFD2170) for FFIEC 031, or total equity (RCON3210, total bank equity capital at the end of the current period) divided by
total assets (RCON2170) for FFIEC 041. To reduce skewness, we take the logarithm of this measure.

Zscore nrw is a proxy for bank stability, estimated as return on assets plus the equity-to-asset ratio, scaled by the standard deviation of return
on assets. The equity-to-asset ratio is calculated as book equity (RCFD3632 (retained earnings) + RCFD3839 (surplus, excluding all surplus
related to preferred stock) + RCFD3230 (common stock)) divided by total assets (RCFD2170) for FFIEC 031, or book equity (RCON3632
(retained earnings) + RCON3839 (surplus, excluding all surplus related to preferred stock) + RCON3230 (common stock)) divided by total
assets (RCON2170) for FFIEC 041. To reduce skewness, we take the logarithm of this measure.

In_ta bsub is the logarithm of the subsidiary bank's total assets: In(RCON2170 (bank subsidiary's total assets, FFIEC 041)), or In(RCFD2170
(bank subsidiary's total assets, FFIEC 031))

HQLA _ratio is the ratio of the BHC's high-quality liquid assets to the BHC's total assets: (BHCM3531 (U.S. Treasury securities) +
BHCM3532 (U.S. government agency obligations, excluding mortgage-backed securities) + BHCKG379 (residential pass-through MBS
issued or guaranteed by FNMA, FHLMC, or GNMA) + BHCKG380 (other residential MBS issued or guaranteed by U.S. government
agencies or sponsored agencies, including CMOs, REMICs, and stripped MBS) + BHCKK 197 (commercial MBS issued or guaranteed by
U.S. government agencies or sponsored agencies) + BHCKG301 (residential pass-through securities guaranteed by GNMA, held to maturity)
+ BHCKG303 (residential pass-through securities guaranteed by GNMA, available for sale) + BHCKG305 (residential pass-through
securities issued by FNMA and FHLMC, held to maturity) + BHCKG307 (residential pass-through securities issued by FNMA and FHLMC,
available for sale) + BHCKKXS53 (residential pass-through securities guaranteed by GNMA, issued by FNMA and FHLMC, and other pass-
through securities, held to maturity) + BHCKKXS55 (residential pass-through securities guaranteed by GNMA, issued by FNMA and
FHLMC, and other pass-through securities, available for sale) + BHCKG313 (other residential MBS issued or guaranteed by U.S.
government agencies or sponsored agencies, held to maturity) + BHCKG315 (other residential MBS issued or guaranteed by U.S.
government agencies or sponsored agencies, available for sale) + BHCKK 143 (commercial pass-through securities issued or guaranteed by
FNMA, FHLMC, or GNMA, held to maturity) + BHCKK 145 (commercial pass-through securities issued or guaranteed by FNMA, FHLMC,
or GNMA, available for sale) + BHCKKI151 (other commercial MBS issued or guaranteed by U.S. government agencies or sponsored
agencies, held to maturity) + BHCKK153 (other commercial MBS issued or guaranteed by U.S. government agencies or sponsored agencies,
available for sale) + BHCKHTS51 (U.S. government agency and sponsored agency obligations, held to maturity) + BHCKHTS53 (U.S.
government agency and sponsored agency obligations, available for sale) + RCFDO0090 (balances due from Federal Reserve Banks) for
FFIEC 031, or RCONO0090 (balances due from Federal Reserve Banks) for FFIEC 041 + BHCK0213 (U.S. government agency and
sponsored agency obligations, excluding mortgage-backed securities, held to maturity) + BHCK 1287 (U.S. government agency and
sponsored agency obligations, excluding mortgage-backed securities, available for sale)) / BHCK2170 (BHC's total assets)



tobing_ultp

Tobin's Q is the group-level consolidated Tobin's Q, defined as the ratio of the market value of the BHC (MV) to the replacement cost of its
assets (RC). It is estimated as tobing_ultp = (AT + ME — BE) / AT, where AT is total assets, ME is the market value of equity at year end
(stock price multiplied by common shares outstanding), and BE is book equity (stockholders' equity + deferred taxes + investment tax credit
— preferred stock). Calculated using the WRDS code; see link for details: https://wrds-www.wharton.upenn.edu/pages/wrds-
research/applications/risk-and-valuation-measures/tobins-g-altman-z-score-and-companys-age/




Table 2: summary statistics for general regression

(1) (2) 3) “) (%) (6) (7 (®) ©) (10)
VARIABLES N mean sd pl0 p25 p50 p75 p90 min max
loan_yield 8,907 0.0482 0.0157 0.0372 0.0415 0.0459 0.0509 0.0571 0.0184 0.1364
provision_ratio 8,907 0.0032 0.0068 -0.0011 0.0002 0.0016 0.0037 0.0087 -0.0099 0.0399
CI_ratio 8,572 0.2002 0.1285 0.0588 0.1027 0.1760 0.2776 0.3902 0.0000 0.5655
zscore_annual 9,871 3.6525 0.5889 3.0928 3.3643 3.6045 3.8726 4.2256 2.0747 6.2843
zscore_nrw_annual 9,871 3.6545 0.5785 3.0986 3.3667 3.6063 3.8760 4.2357 2.1379 6.1054
lev_bsub 9,871 7.2952 3.0585 0.8505 6.3290 7.7471 9.0639 10.3169 0.0076 14.2192
pdratioa_ultp 9,783 0.0187 0.0328 0.0000 0.0000 0.0084 0.0195 0.0542 0.0000 0.3356
tobing_ultp 9,871 1.0320 0.0539 0.9797 1.0000 1.0230 1.0532 1.0877 0.9122 1.5686
In_ta bsub 9,871 15.0292 2.2805 12.5615 13.9251 14.9999 16.3090 17.7974 7.2167 21.8888

HQLA ratio 9,783 0.1543 0.0812 0.0663 0.0942 0.1390 0.1994 0.2607 0.0025 0.5890




Table 3: general regression

(1) @) (3) ) (5) ©6) ) ®) ©) (10) (11 (12)
VARIABLES loan lease yield loan lease yield Provision  Provision CI ratio CI ratio Zscore Zscore Zscore nrw Zscore nrw lev bsub lev bsub
L4.pdratioa_ultp -0.068** -0.062* -0.047%**  -0.048***  (.623***  (.588***  3.966***  2967*** 3.95]1%%* 2.973%** -17.295%**  _16.905%***
(0.035) (0.037) (0.017) (0.018) (0.228) (0.224) (1.364) (1.132) (1.335) (1.122) (4.655) (4.413)
L4.In_ta bsub -0.001 0.000 0.009 -0.156* -0.153* 0.041
(0.001) (0.000) (0.007) (0.092) (0.089) (0.272)
L4.lev_bsub 0.000 0.000 -0.001 -0.054%*** -0.053**%*
(0.000) (0.000) (0.001) (0.013) (0.012)
L4 HQLA ratio -0.001 -0.008** -0.053 0.188 0.147 4.314%**
(0.007) (0.003) (0.033) (0.243) (0.244) (0.957)
L4.tobing_ultp 0.013 -0.004 0.043 -0.352 -0.400 -0.392
(0.010) (0.004) (0.046) (0.336) (0.336) (1.190)
Constant 0.049%** 0.052%** 0.004%** 0.002 0.190%** 0.017 3.579%**  6.662%** 3.582%%** 6.659%%* 7.608%** 6.744
(0.001) (0.017) (0.000) (0.008) (0.004) (0.123) (0.025) (1.611) (0.025) (1.556) (0.086) (4.492)
Observations 8,907 8,907 8,907 8,907 8,572 8,572 9,871 9,871 9,871 9,871 9,898 9,898
R-squared 0.869 0.870 0.571 0.573 0.931 0.932 0.655 0.671 0.653 0.669 0.878 0.881
Bank Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Quarter Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes




Table 4: summary statistics for large BHCs, and the sample is collapsed

2012-2103 2016-2017
VARIABLES N mean sd p50 N mean sd p50
HQLA ratio 36 0.155 0.0440 0.156 36 0.206 0.0472 0.211
zscore_post 34 3.676 0.750 3.638 34 3.536 0.881 3.569
zscore nrw_post 26 3.666 0.808 3.653 26 3.606 0.722 3.591
provision_ratio 20 0.00801 0.0104 0.00324 20 0.00951 0.0150 0.00305
CI ratio 19 0.234 0.163 0.221 19 0.255 0.170 0.271
loan_lease yield 20 0.0543 0.0333 0.0435 20 0.0533 0.0359 0.0403
lev_bsub 26 4.984 3.334 6.386 26 5.491 3.559 6.788
tobing_ultp 35 1.048 0.0913 1.014 35 1.061 0.0700 1.042
In_ta bsub 36 15.15 3.862 16.17 36 15.33 4.113 16.98
pdratioa_ultp 36 0.0297 0.0341 0.0279 36 0.0285 0.0227 0.0277
pdratiowda ultp 36 0.0297 0.0341 0.0279 36 0.0285 0.0227 0.0278

pdratio_ultp 36 0.162 0.113 0.182 36 0.164 0.0774 0.189




Table 5: DID analysis

(1) @) (3) ) (5) ©6) (7) ®) ©) (10) (11 (12)
VARIABLES loan lease yield loan lease yield provision ratio provision ratio CI ratio CI ratio Zscore Zscore Zscore nrw Zscore nrw lev bsub lev bsub
1.post -0.007%%** -0.008*** -0.002%%** -0.002%**%* 0.004 -0.015* 0.096%*** 0.139* 0.098%*%** 0.254%%** -0.347***  _0.399%%*
(0.000) (0.001) (0.000) (0.001) (0.003) (0.009) (0.031)  (0.080) (0.031) (0.072) (0.075) (0.168)
1.treat_bhc#1.post 0.006*** 0.006*** 0.003*** 0.003** 0.017** 0.028*** -0.225* -0.244%* -0.139%* -0.236%** 0.854***  (.791%**
(0.002) (0.002) (0.001) (0.001) (0.007) (0.009) (0.121) (0.122) (0.065) (0.086) (0.234) (0.261)

1.treat_gsib#1.post -0.004 -0.004 -0.001 0.001 -0.037 -0.017 -0.138 -0.108 -0.100 -0.181 0.230 0.143
(0.005) (0.005) (0.002) (0.002) (0.027) (0.021) (0.128) (0.126) (0.121) (0.134) (0.304) (0.287)

tobing_ultp 0.016 -0.029%*** 0.167 -3.013** -3.243%%* 2.989
(0.019) (0.009) (0.107) (1.256) (1.241) (2.870)

In_ta_bsub 0.001 0.002%%** 0.028 0.128 -0.108 0.004
(0.002) (0.001) (0.018) (0.124) (0.093) (0.272)

lev_bsub -0.000 0.001*** 0.001
(0.001) (0.000) (0.003)

HQLA ratio 0.008 -0.021*** -0.067 -0.196 0.050 1.809
(0.012) (0.007) (0.067) (0.604) (0.603) (1.779)

Constant 0.053%%** 0.022 0.004%** -0.003 0.171%** -0.419 3.606%**  4.846** 3.602%** 8.475%** 7.782%** 4.395
(0.000) (0.046) (0.000) (0.017) (0.002) (0.312) (0.015) (2.298) (0.014) (1.998) (0.035) (5.005)

Observations 634 634 634 634 622 622 728 728 682 682 690 690
R-squared 0.936 0.937 0.792 0.817 0.947 0.949 0.741 0.750 0.764 0.772 0.947 0.947

Bank Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes




Figure 1: The organizational structure of a large BHC
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Data sources: Avraham et al. (2012)




Figure 2: Subsidiary bank’s asset ratio over time
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Figure 3: Parallel trend for large non-GSIB BHCs and the control group
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Figure 4: Parallel trend for GSIBs and the control group
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Figure 5: Parallel trend for GSIBs and the control group
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Figure 5: Parallel trend for GSIBs and the control group
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