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Leveraging branch-level data on bank deposits, we provide evidence of a
negative impact of branching restrictions on payout ratios, which occurs
only for banks with a low charter value, as proxied by the market-to-book
ratio. The results for the market-to-book ratio extend to the Lerner index,
the return on assets, and the Z-score, suggesting that risk-shifting incen-
tives drive our results rather than signaling incentives or agency costs. Our
results are robust to different proxies for banking competition and identifi-
cation strategies, and bootstrap simulations suggest that our results are not
due to confounding factors.
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1. INTRODUCTION

Unlike other sectors, dividend policy in banking is highly
regulated. For example, one of the crucial changes in international banking regulation
following the 2007–09 financial crisis is the imposition of restrictions on undercapi-
talized banks. Since 1992, prompt corrective actions (PCAs) can result in restrictions
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2 : MONEY, CREDIT AND BANKING

on the dividends of undercapitalized depository institutions in the United States, and
regulators can stop banks that fail stress tests from paying dividends (Corona, Nan,
and Zhang 2019). The main reason for such regulations is the possibility that bank
shareholders may engage in risk-shifting by paying dividends (Acharya et al. 2011,
Acharya, Le, and Shin 2017), at the expense of bank creditors. However, evidence
suggests that PCA did not eliminate risk-shifting during 1992–2008 (Kanas 2013).
During the recent Covid-19 crisis, the European Central Bank ordered banks to freeze
their dividends and share repurchases to improve financial stability.1 Similarly, banks
in the UK capitulated to pressure from the Prudential Regulation Authority, the reg-
ulatory arm of the Bank of England tasked with maintaining financial stability, to
suspend their payouts for 2019.2

Recent papers have examined the nexus between competition and dividend policy
for nonfinancial firms. For example, Hoberg, Phillips, and Prabhala (2014) provide
evidence that product market fluidity decreases the propensity to pay dividends, while
Grullon, Larkin, and Michaely (2019) find that competition due to large tariff reduc-
tions has a positive impact on dividend ratios. To the best of our knowledge, we are
the first to investigate the relationship between competition and dividend policy in
banking.
Banking competition is a key topic in the banking literature because of the complex

relationship between banking competition and economic growth (Diallo and Koch
2018), and between banking competition and financial stability (Bikker, Shaffer, and
Spierdijk 2012). Several papers suggest that an increase in banking competition im-
proves economic outcomes. For example, Beck, Levine, and Levkov (2010) show
that the removal of intrastate branching restrictions in the 1970s–90s led to higher
personal incomes for people in the lower section of the income distribution. Gar-
maise and Moskowitz (2006) also provide evidence that a decrease in local banking
competition can be detrimental for local economic growth and might result in higher
crime rates.
So far, the literature has neglected the potential impact of banking competition on

banks’ payout policy. In this paper, we explore whether competition affects payout
ratios in the banking industry. Our findings, which suggest that an increase in compet-
itive pressure leads to higher payout ratios, complement those provided by Grullon,
Larkin, andMichaely (2019). Our results are important because of the potential trade-
off between paying dividends and providing liquidity to the real economy, especially
during economic downturns.
Measuring precisely the impact of competition poses two challenges: first, compe-

tition is hard to measure because of the dearth of data at the market level for multi-
market firms; second, it is hard to establish causality between competition and divi-
dend policy because of the potential impact of omitted variables that may be corre-

1. https://www.ft.com/content/286e2a81-c872-4d67-b760-c9ed722e7f44

2. https://www.ft.com/content/c13d3d21-b6f3-4449-a916-2ba4271818e4
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AMEDEO DE CESARI ET AL. : 3

lated with the competition. Previous studies on competition employ measures at the
industry level based on market structure, such as the Herfindahl–Hirschman Index
(HHI).3 The HHI finds a theoretical justification in the so-called structure-conduct-
performance (SCP) paradigm (Bain 1956), which posits that competition is inversely
related to concentration, and firms in more concentrated markets are able to obtain
higher profits because ofmarket power. According to the SCP, therefore, market struc-
ture is the only determinant of competition. An alternative measure of market power
is the Lerner (1934) index, which is based on the mark-up of price over marginal cost
(Calderon and Schaeck 2016).
We borrow from the theory of contestable markets (Baumol, Panzar, and Willig

1982) to examine the impact of an increase in competition on bank payout policy. Em-
pirical evidence on this theory suggests that indicators of competition based solely on
market structure do not capture the fact that the threat of new entrants is a key driver
of firm conduct (Claessens and Laeven 2004). Consistent with recent literature on the
impact of competition (Chu 2018, Nguyen, Hagendorff, and Eshraghi 2018), we bring
new evidence by exploiting bank-level variation in competitive pressure due to stag-
gered state-level regulatory reforms that followed the enactment of the Riegle–Neal
Interstate Banking and Branching Efficiency Act (IBBEA) to estimate the effect of
competition on payout policy. We argue that the IBBEA generated shocks exogenous
to banks’ dividend policy because the main objective of the IBBEA was to improve
consumers’ welfare (Medley 1994). For example, Richard Kovacevich, chief exec-
utive of Minneapolis-based Norwest Corp., stated that the purpose of the regulation
was to allow banks to serve their “[…] customers wherever they are, wherever they
want to be, and doing it faster, better and at a lower cost” (Cobb, Dahl, and Fettig
1995).4

We combine data for the Branching Restriction Index (BRI, Rice and Strahan 2010)
and branch-level data on deposits to construct a bank-level BRI that enables us to cap-
ture the causal impact of competition on payout policy. Rice and Strahan (2010) con-
struct the BRI on the basis of deregulation events at the state level. To the best of our
knowledge, while there may be similar exogenous changes in competition in nonfi-
nancial industries, branch-level or establishment-level data are not widely available.
Our branch-level data set allows us to measure the effect of state-level changes in
competition on individual banks more precisely, rendering our setup uniquely suited
to address this econometric challenge. Ourmain finding is that the exogenous increase
in competition caused by the IBBEA boosts banks’ payout ratios.

3. For example, Valta (2012) employs the HHI to examine the impact of product market competition
on the cost of bank debt.

4. Interstate branching is generally considered a more cost-effective route than interstate banking to
pursue geographic expansion, particularly for small banks (Aguirregabiria, Clark, andWang 2016). For in-
stance, significantly lower costs are involved when an out-of-state branch is purchased or created compared
with the acquisition of a whole out-of-state operating bank. However, the IBBEA had a heterogeneous ef-
fect across the United States since it allowed states to erect barriers against the expansion of out-of-state
banks through branching activities. States could even opt out from the act.
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4 : MONEY, CREDIT AND BANKING

In particular, we provide evidence of a negative relationship between the BRI
(which is negatively correlated with competition) and six proxies of dividend payout
ratios and total payout ratios (which consider both dividends and share repurchases),
suggesting that an increase in competition leads to higher payout ratios. This result
is robust to different econometric methodologies and different types of fixed effects,
including tests based on bootstrap simulations to check the extent to which our results
might be driven by pure chance or data mining. We also provide robustness tests us-
ing two different dummies related to the quarter in which a certain state deregulates
its banking market: the first dummy considers any type of deregulation, while the
second one considers only the removal of barriers to branch acquisitions and deposit
caps on branch acquisitions (Nguyen, Hagendorff, and Eshraghi 2018). We addition-
ally report that state-level deregulation mainly affects the payout ratios of banks with
branches just in the affected state and of banks that are more exposed to competition
from new entrants from neighboring states (i.e., banks with at least one branch in a
county that borders another state).
The finding of a negative relationship between the BRI and payout ratios can be

explained by a “risk-shifting” channel. This channel operates as follows. As the threat
of new entrants increases, banks’ charter values (also named “franchise values”) de-
crease, in turn leading to an incentive for banks to reduce their capital (Keeley 1990)
and increase bank risk-taking (Bushman, Hendricks, and Williams 2016). Acharya,
Le, and Shin (2017) introduce a theoretical model highlighting that when charter
value is below a critical threshold, shareholders benefit from dividend payments that
shift default risk to creditors and, if there is a public bailout, taxpayers. The risk-
shifting channel is also consistent with a theoretical model by Corona, Nan, and
Zhang (2019), which suggests that when banks perceive that a bailout is likely, they
might engage in excessive risk-taking. In support of the link between competition and
charter values, Berger et al. (2018) find that the IBBEA led to a decrease in banks’
charter values and a higher cost of equity.
While there are already theoretical and empirical contributions on the impact of

risk-shifting incentives due to a low charter value on bank dividend policy (Onali
2014, Acharya, Le, and Shin 2017), there is currently no evidence on the impact of
an increase in competition on dividend policy. This paper fills this gap and examines
how exogenous shocks in competition affect bank dividend policy.
It is important to emphasize that competition might affect bank dividend policy

through mechanisms that do not involve risk-shifting incentives. In particular, a pos-
sible alternative channel (the “signaling” channel) is that banks may have raised pay-
outs as a result of an increase inmarket competition to signal their strength to the stock
market (Bhattacharya 1979, Floyd, Li, and Skinner 2015). Moreover, an “agency
costs” channel (Easterbrook 1984, Jensen 1986) can also be suggested. First, the
deregulation might have incentivized banks to reduce operating costs and increase
lending quality, causing higher amounts of free cash flow (Jayaratne and Strahan
1996, 1997) that may require larger cash distributions to shareholders. Second, Grul-
lon, Larkin, and Michaely (2019) argue that competition exercises a disciplining ef-
fect on firms and pushes them to increase payout ratios.
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AMEDEO DE CESARI ET AL. : 5

We run a battery of tests to check whether the channel through which the IBBEA
affects the payout ratios of U.S. banks is indeed related to a shock in risk incen-
tives or whether the alternative channels are better supported empirically. In line with
the “risk-shifting” channel, we show that the positive relationship between compe-
tition and payout ratios holds only for banks with a lower charter value, proxied by
the market-to-book ratio. Moreover, consistent with the view that dividends can be
a risk-shifting device, we also find that the banks that increase payout ratios during
periods of high competition are those with low values of the Lerner index, Return On
Assets (ROA), and Z-score. The above findings are at odds with a signaling explana-
tion, given that banks with better growth opportunities (a high market-to-book ratio),
with higher and more sustainable earnings (a high ROA and Lerner index), and more
financially sound (a high Z-score) should tend to use a dividend to convey a positive
signal about future prospects. We report mixed support for the “agency costs” chan-
nel. Consistent with this channel, we find a positive effect of deregulation on payout
ratios in banks with low growth opportunities and high cash holdings. However, such
a positive effect exists in banks with low values of variables that should positively
affect a bank’s free cash flow, such as the Lerner index and ROA.
Our findings contribute to several strands of literature. First, we contribute to the

literature on competition and payout policy, which has so far focused on nonfinancial
firms (Grullon, Larkin, and Michaely 2019). In this context, we are the first to high-
light the link between an exogenous shock to competition, charter values, and payout
policy in banks. In particular, we show that greater competition resulting from the
IBBEA interstate branching deregulation leads to an increase in payout ratios and
demonstrate that such an increase occurs in banks with low charter values. Our find-
ings, therefore, corroborate studies highlighting banks’ incentives to reduce their cap-
ital (Keeley 1990), increase risk-taking (Bushman, Hendricks, and Williams 2016),
and boost dividend payments (Acharya, Le, and Shin 2017) because of reductions in
charter values.
Second, our study contributes to the underdeveloped but growing literature on the

payout policy of banks. Specifically, Onali (2014) suggests that the impact of default
risk on bank payout ratios depends on bank charter value as well as proximity to cap-
ital requirements because high charter value and capital requirements help to reduce
risk-shifting incentives. Floyd, Li, and Skinner (2015) argue that signaling motives
are more important than agency costs for banks’ dividend policy, and that banks in-
creased payout ratios to historically high levels before the financial crisis to use divi-
dends as a signaling device. In this respect, banks are different from industrial firms:
the payout policy of industrial firms is driven more by agency costs of free cash flows
rather than signaling motives (Floyd, Li, and Skinner 2015). Finally, the literature on
bank dividend policy has also examined the role of CEO risk incentives (Srivastav,
Armitage, and Hagendorff 2014), and CEO entrenchment (Onali et al. 2016). Unlike
these studies, we focus on the role of banking competition on dividend policy, and
we test hypotheses related to risk-shifting, agency costs, and signaling.
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6 : MONEY, CREDIT AND BANKING

2. INSTITUTIONAL BACKGROUND AND HYPOTHESIS DEVELOPMENT

2.1 The Riegle–Neal Interstate Banking and Branching Efficiency Act

The IBBEA, introduced in 1994, removed limits to interstate bank expansion and
boosted competition by allowing out-of-state banks to own both in-state banks (inter-
state banking) and, more importantly, branches in other states (interstate branching).5

The implications of the IBBEAwere far-reaching with respect to interstate branch-
ing: according to Johnson and Rice (2008), the number of out-of-state branches grew
from 62 to 24,728 between 1994 and 2005. However, individual states could still
impose restrictions on interstate banking and branching. Such heterogeneity across
states in the implementation of the IBBEA restrictions is used by Rice and Strahan
(2010) to construct the BRI at the state level: the index ranges between zero and four,
depending on whether a specific type of entry barrier was in force or not in a state.
In particular, for the period before deregulation, the BRI takes the value of four and
decreases if a state eliminates one or more entry barriers. Rice and Strahan (2010)
provide a comprehensive description of the provisions adopted by the different states
over the period 1994–2005 to limit interstate branching.
Prior literature documents the significant impact of the IBBEA interstate branch-

ing deregulation on bank strategies, credit supply, and corporate financial policies.
For instance, interstate branching reforms lead to an increase in the concentration of
deposits (Aguirregabiria, Clark, and Wang 2016), bank risk (Bushman, Hendricks,
and Williams 2016), the cost of equity capital of banks (Berger et al. 2018), and bank
capital (Berger, Öztekin, and Roman 2022). They also boost credit supply (Rice and
Strahan 2010, Favara and Imbs 2015) and firm productivity (Krishnan, Nandy, and
Puri 2015), and reduce corporate innovation (Cornaggia et al. 2015).

2.2 Competition and Bank Dividend Policy: the Risk-Shifting and Alternative
Channels

Shocks to charter values due to changes in competition can affect payout ratios be-
cause of the role of charter values in shaping risk-taking incentives for banks (Keeley
1990) and because dividends in banks can be a way for bank shareholders to shift
default risk to creditors (Acharya et al. 2011, Acharya, Le, and Shin 2017).
Keeley (1990) predicts that banks with a low charter value are more inclined to take

excessive risks because, in the event of bank liquidation, the loss is smaller than for
banks with high charter values. Moreover, for banks with low charter values, actions
that might deplete the value of their assets (such as dividend payments) can be a way
to shift risk to creditors. This happens because dividends decrease the value of both
equity and debt, but only the shareholders receive the dividend, while the bondholders
do not (Ronn and Verma 1986). Government bailout guarantees (implicit or explicit)

5. While interstate banking was already permitted in most states before these reforms, interstate
branches were uncommon (Rice and Strahan 2010).
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AMEDEO DE CESARI ET AL. : 7

exacerbate this problem because paying dividends reduces the value of bank assets
and increases the value of the government guarantee (Merton 1977).
Acharya, Le, and Shin (2017) highlight the role played by banks’ charter values

in determining the equilibrium level of dividend payout ratios. In their model, when
default risk is nontrivial, the optimal dividend policy depends on charter value: if the
charter value is low, the dividend payout ratio should be high, all other things being
equal, because banks with a high charter value attempt to minimize the probability
that the charter value will be lost. Risk-shifting via dividends is also consistent with
a model by Juelsrud and Nenov (2020).
The IBBEA provides a unique opportunity to test the impact of exogenous shocks

in competition because when individual states decide to allow banks from other states
to enter the local market, current and future profitability for the incumbent banks is
likely to decrease. As Keeley (1990) predicts, competition depresses profits because
the new entrants decrease the market power of incumbent banks. For this reason, the
state-level implementation of the IBBEA constitutes an exogenous shock to banks’
charter values. It is plausible that sudden increases in competitive pressure from banks
in other states (as a result of the IBBEA) reduce charter values and increase the in-
centive to shift risk to creditors by increasing payout ratios.
In our empirical analysis, we proxy for competition using a BRI measured at the

bank level (Bank BRI). For banks operating only in one state, the value of Bank BRI
is the state-level BRI provided by Rice and Strahan (2010). For banks with branches
in more than one state, the state-level BRIs are weighted using branch-level data on
deposits (Bank BRI). A high BRI indicates that the bank operates in states where
competition is low. We also use a dummy equal to one for quarters where there is a
deregulation event in the state where a bank holds the majority of its deposits (and
thereafter), and zero otherwise (BRI dummy). Therefore, a value of one for the BRI
dummy indicates a higher degree of competition relative to a value of zero.

Since the charter value channel suggests a negative relationship between the BRI
and banks’ payout ratios, the hypothesis tested in this paper is as follows:

“Competition” hypothesis: Competition has a positive impact on banks’ payout ra-
tios.

This hypothesis is consistent with a negative impact of Bank BRI on bank payout
ratios. Moreover, it predicts a positive impact of the BRI dummy on payout ratios. The
dependent variables in our regressions are proxies for payout ratios (see Section 3.2).
Our main tests of the competition hypothesis are based on shocks to competition

due to the IBBEA interstate branching deregulation, which should affect bank payout
ratios according to the charter value channel, which affects risk-shifting incentives.
However, alternative channels could also be at play. For example, one may argue that
banks may distribute a larger percentage of earnings to their shareholders when the
market is more competitive to signal their strength to the stock market (Bhattacharya
1979, Floyd, Li, and Skinner 2015). In fact, there is evidence that dividend payments
are associated with earnings persistence (Skinner and Soltes 2011). Agency costs
might also play a role (Easterbrook 1984, Jensen 1986) because dividends help reduce
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8 : MONEY, CREDIT AND BANKING

excessive cash flows that managers can waste in projects with negative net present
value. Evidence shows that banks respond to higher competition by decreasing their
operating costs and increasing the quality of their lending portfolio (Jayaratne and
Strahan 1996, 1997), leading to higher levels of free cash flows. Thus, banks might
have increased their payout ratios to offset the increase in agency costs resulting from
the IBBEA.
To test whether risk-shifting incentives are indeed at the root of our findings, we

develop three mutually exclusive hypotheses. As is common in the banking literature
(e.g., Keeley 1990), we proxy for bank charter value using the market-to-book ratio
(MTB). If risk-shifting incentives are driving our results, then the positive impact of
competition on bank payout ratios should operate through banks with lowMTB. Over-
all, a more positive impact of competition on payout ratios in low-MTB banks would
also be consistent with an agency cost mechanism because the MTB ratio can also
be interpreted as a measure of growth opportunities. According to agency cost expla-
nations, higher levels of payouts should be observed in low-growth corporations that
may tend to use undistributed cash in wasteful ventures (Leary and Michaely 2011).
Conversely, if the increase in payout ratios is due to signaling incentives, then the
increase in payout ratios should be related to banks with high MTB. In line with this
argument, Ham, Kaplan, and Leary (2020) find that dividend changes are associated
with future earnings growth.
Proxies for market power and profitability can also help us identify the mechanism

through which competition affects bank payout ratios. Market power and profitability
are inversely related to risk-shifting incentives (Forssbæck and Shehzad 2015) be-
cause they should correlate positively with bank charter values (future profitability).
Thus, if the IBBEA affects bank payout ratios via risk-shifting incentives, banks with
low market power and profitability should be more likely to increase payout ratios.
On the other hand, if competition affects bank payout ratios via a signaling channel,
then banks with more market power and higher profits should respond more strongly
to higher competition. Such a result would be consistent even with theories based on
agency costs because profitable banks tend to generate more cash and should, there-
fore, be more subject to the disciplining effect of competition (Leary and Michaely
2011). Grullon, Larkin, and Michaely (2019) show that the disciplining effect of an
exogenous increase in competition among nonfinancial firms leads to higher payout
ratios. As proxies for market power and profitability, we employ the Lerner index
(Lerner)6 and the ROA, respectively.
Since the variables so far mentioned are related to all three channels, we also ex-

amine the impact of two additional variables. In particular, the agency cost chan-
nel would also be consistent with a more positive effect of competition on cash-rich
banks, since these banks are more likely to have high agency costs. For this reason, we
investigate whether banks with higher levels of cash holdings respond more strongly
to the regulation relative to banks with low cash holdings. Moreover, to further inves-

6. A definition of Lerner is provided in the Online Supplementary Appendix, Section A.
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AMEDEO DE CESARI ET AL. : 9

tigate the risk-shifting and the signaling channels, we employ a variable commonly
used to proxy for banks’ distance to default: the Z-score (Boyd and Graham 1988).
The Z-score is calculated as the sum of the ROA and the equity to total assets divided
by the standard deviation of the ROA, and recent studies have employed the variable
as a proxy for bank soundness (among others, Danisewicz et al. 2018): a higher Z-
score means that a bank is less likely to default. Thus, banks with low Z-scores have
higher risk-shifting incentives but lower signaling incentives. This is also consistent
with the expected sign for the ROA because it appears in the numerator of the Z-score.
In line with these arguments, we put forward three additional hypotheses:

“Risk-shifting” hypothesis: Competition has a positive impact on banks’ payout ra-
tios, especially for banks with a low market-to-book ratio, a low Lerner index,
a low ROA, and a low Z-score.

“Signaling” hypothesis: Competition has a positive impact on banks’ payout ratios,
especially for banks with a high market-to-book ratio, a high Lerner index, a
high ROA, and a high Z-score.

“Agency” hypothesis: Competition has a positive impact on banks’ payout ratios,
especially for banks with a low market-to-book ratio, a high Lerner index, a
high ROA, and a high cash holdings ratio.

The risk-shifting hypothesis can be thought of as a corollary of the competition
hypothesis since it is based on a drop in charter values resulting from higher compe-
tition.

3. DATA AND METHODOLOGY

3.1 Sample Construction

Since we do not have data at the branch level for deposits before 1994, which pre-
vents us from calculating the bank-level BRI, our sample period starts from 1994. We
choose 2006 as the end of our sample period, to avoid the potential effects on bank-
ing competition of the 2007–09 financial crisis (Cornaggia et al. 2015). Our sample
period is the same as that used by Nguyen, Hagendorff, and Eshraghi (2018).
We start with all U.S. banks listed on the NYSE, Amex, and NASDAQ dur-

ing 1994Q1 to 2006Q4, available on the Compustat Bank Fundamentals Quarterly
database. We obtain stock data from CRSP and bank deposit information from the
Summary of Deposits data supplied by the Federal Deposit Insurance Corporation.
The Summary of Deposits data provides information on the value of deposits held
by individual bank branches and the states in which the branches are located. We use
this information to build a bank-level BRI. We exclude banks located in the states of
Delaware and South Dakota because of their special tax incentives for banks (Dick
and Lehnert 2010), as well as those with a negative book value of equity (Celerier,
Kick, and Ongena 2017).
After excluding observations without available financial and stock data, our final

sample consists of 14,173 bank-quarter observations for 684 banks. Table 1 shows
the main steps of our sample construction.

 15384616, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jm

cb.13028 by U
niversity O

f E
xeter, W

iley O
nline L

ibrary on [09/03/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



10 : MONEY, CREDIT AND BANKING

TABLE 1

Steps of sample construction

Search criterion No. of banks Obs.

Step 1 Listed banks from Compustat Bank
(Quarterly) with primary securities in
NYSE/AMEX or NASDAQ

1,266 31,172

Step 2 Excluding: banks without common stock
data in CRSP

1,252 30,746

Step 3 Excluding: states Delaware and South
Dakota

1,245 30,446

Step 4 Excluding: negative book value of equity 1,245 30,444
Step 5 Information availability: bank-level BRI 750 19,113
Step 6 Information availability: market

capitalization
750 19,097

Step 7 Information availability: payout ratio 745 17,123
Step 8 Information availability: control variables

(including cash holdings, cash flow,
retain earnings, and leverage)

701 15,017

Step 9 Information availability: systematic risk 684 14,173

Note: Sample period: 1994Q1–2006Q4.

3.2 Construction of Dependent and Independent Variables

We use dividends and total payouts to examine the payout decision of banks in
response to the introduction of the IBBEA. Specifically, we scale cash dividends
(Compustat item dvcq) and total payouts (the sum of dividends and repurchases)7

by total assets (atq), market capitalization (prcc_f*cshoq), and book common equity
(ceqq), respectively. This gives us six proxies for the payout ratio as our dependent
variable: dividends by assets (DTA), dividends by market capitalization (DMV), div-
idends by book common equity (DCE), total payouts by assets (TTA), total payouts
by market capitalization (TMV), and total payouts by book common equity (TCE).

Our main variable of interest is the weighted-average BRI, as developed by Rice
and Strahan (2010). The default setting for a bank in a given quarter is a value of 4.
We first assign each state-quarter BRI to bank-quarter observations using the state
BRI and the related effective date given in Table 1 of Rice and Strahan (2010). Then,
we calculate the bank-level BRI (Bank BRI) in a given quarter, which takes into con-
sideration the fact that a bank may have branches in several states. Therefore, we
construct the bank-level BRI to be a weighted average of the BRI values for each
state in which a bank has deposits, where the weight applied is the proportion of total
deposits held in any given state.8

7. We employ the Compustat data item prstkcy, which is measured on a year-to-date basis. Thus, the
number reported for each quarter, apart from the first quarter, is the cumulative total of all purchases of
common and preferred stock within the same fiscal year. We thus take the difference of prstkcy between
quarters to obtain the quarterly purchases of common and preferred stock for each quarter, and deduct the
reduction in the book value of preferred stock (pstkq) to obtain the quarterly purchases. The value of share
repurchases is set to 0 if missing or negative.

8. Similar to Goetz, Laeven, and Levine (2016), we link CRSP/Compustat data with data from the
Summary of Deposits database using the CRSP–FRB link from the NewYork Federal Reserve Bank (FRB)
website (http://www.newyorkfed.org/research/banking_research/datasets.html).
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AMEDEO DE CESARI ET AL. : 11

Our regression models control for other variables that in the corporate finance lit-
erature or in the banking literature have been found to affect dividend policy: the
market-to-book ratio, bank size, cash flow to assets, cash holdings, retained earnings,
leverage, bank age, and systematic risk (Fama and French 2001, Fenn and Liang
2001, Grullon and Michaely 2002, Hoberg and Prabhala 2009, Hoberg, Phillips, and
Prabhala 2014).
We calculate the market-to-book ratio (MTB) as the bank’s market value (total as-

sets (atq) minus the book value of equity9 plus market capitalization (prcc_f*cshoq))
over total assets. Bank size (Size) is defined as the log of market capitalization
(inflation-adjusted). Cash flow to assets (Cash flow) is computed as the current op-
erating earnings before income tax (coeitq) plus all other current operating expenses
(ocoeq) minus nonrecurring income (nriq), divided by total assets. Cash holdings are
computed as cash and due from banks (cdbtq) plus federal funds sold and securities
purchased under agreement to resell (ffsspq), divided by total assets. Retained earn-
ings are equal to the value of retained earnings (req) divided by total assets. Leverage
is computed as long-term debt (dlttq) plus debt in current liabilities (dlcq), divided by
the bank’s market value. Bank age (in years)10 is computed as the difference between
a given quarterly date and the bank’s beginning date recorded in CRSP. Systematic
risk is defined as the standard deviation of the predicted value retrieved by regress-
ing the daily stock returns in excess of the risk-free rate on the market risk premium
computed using the value-weighted market return. We winsorize all dependent and
independent variables at the 1st and 99th percentiles. Table 2 presents the descriptive
statistics of all the variables included in our regression models. The average payout
ratios (which are shown in percentages) tend to be significantly different for banks
that enter other states (nonsingle-state banks, or NSS) and banks that do not have
branches in other states (single-state banks, or SS). In particular, SS banks tend to
have significantly lower values for all our payout ratio proxies (DTA, DMV, DCE,
TTA, TMV, and TCE). NSS banks are also larger, older, and on average have a higher
value of Retained earnings. A positive correlation between these variables and pay-
out ratios is consistent with the life-cycle theory of dividends (DeAngelo, DeAngelo,
and Stulz 2006). Therefore, the summary statistics suggest that NSS banks tend to
have higher payout ratios than SS banks because they are at a later stage of the life
cycle relative to SS banks.
Figure 1 shows that the ratio of NSS banks to total banks changes over time. It

is clear that in 1998 the importance of NSS banks increased dramatically, jumping
from around 17% of our sample in 1997 to around 26% in 1998. This is most likely

9. Book value of equity is the stockholders’ equity (seqq) minus preferred stock (prefsk, which is equal
to the liquidation value of preferred stock, pstklq, or the book value of preferred stock, pstkq, if missing).
If data on seqq are missing, we consider the total of shareholders’ common equity (ceqq) plus purchase
of common and preferred stock (pstkq) minus prefsk. If data on ceqq minus pstkq are also missing, book
value of equity is computed from total assets (atq) minus total liabilities (ltq) minus prefsk.

10. Since we use quarterly data, Bank age is not necessarily an integer value.
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Fig 1. Ratio of Nonsingle-State Banks to Total Banks. Note: The figure presents the ratio of the number of banks which
operate branches in multiple states (nonsingle-state banks) to the total number of banks for each year in our sample.
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Fig 2. Number of Nonsingle-State Banks and Single-State Banks. Note: The figure presents the number of banks which
operate branches in multiple states (nonsingle-state banks) and the number of banks which operate branches in a single
state (single-state banks) for each year in our sample.

due to the fact that states had the option to opt out of or opt in to the IBBEA any
time between September 1994 and June 1, 1997 (Johnson and Rice 2008). Notably, it
seems that after the initial increase in the proportion of NSS banks, SS banks become
more common in our sample.
Figure 2 shows a fall in the proportion of NSS banks from 1999 to 2004. This
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14 : MONEY, CREDIT AND BANKING

decrease in NSS banks reflects that a total of 43 SS banks enter and 16 NSS banks exit
our sample during this period.11 Another explanation for the rise in the proportion of
SS banks could be the conversion of NSS banks to SS banks. During the 1999–2004
period, a net total of 11 banks converted fromNSS to SS banks.12 Therefore, although
less important, the net conversion of NSS banks to SS banks also contributes to the
increase in the proportion of SS banks. It should be noted, though, that the relatively
small number of net conversions is not necessarily indicative of NSS banks being
unable to compete with SS banks.

3.3 Baseline Regressions

Following previous literature on the determinants of payout policy (Fenn and Liang
2001), we employ tobit regressions to allow for the censored nature of the payout
ratio. The econometric model we employ is as follows:

Yisq = α + β1BankBRIisq + δControlsisq + γsy + εisq (1)

where i denotes bank, s state, y year, and q quarter, and Yisq is a proxy for the payout
ratio (DTA, DMV, DCE, TTA, TMV, and TCE). To assign banks to a state, we choose
the state where the bank held a majority of deposits.13 Bank BRI is the bank-level
weighted-average BRI (Rice and Strahan 2010), where the weight is based on the
fraction of deposits for bank i in a certain state. Controls is a vector of bank-specific
control variables borrowed from the literature on payout policy (and described above),
δ is a vector of coefficients, one for each variable included inControls, and γ sy denotes
state-year fixed effects (FE), which can be included because the data and measure-
ment of regulatory changes occur at a quarterly level. In our main regressions, we
cluster the standard errors at the bank level.14

In addition to (1), we also employ a specification where we replace Bank BRI with
BRI dummy:

Yisq = α + β1BRIdummysq + δControlsisq + γsy + εisq (2)

11. It should be noted that a number of our control variables require data from multiple databases
(Compustat and CRSP) and over historical time periods. Such data coverage issues, that is, missing values
either across databases or over time, affect the entry time of some banks into our sample. More precisely,
during the 1999–2004 period, IPOs and data coverage account for 94 and 102 SS banks, respectively,
entering our sample. In contrast, delisting and data coverage result in 144 and nine SS banks, respectively,
exiting the sample. Similarly, during the 1999–2004 period, IPOs and data coverage account for two and
nineNSS banks, respectively, entering our sample. A total of 24 and threeNSS banks exit the sample during
this period due to delisting and data coverage, respectively. Therefore, the net increase in SS banks during
1999–2004 can largely be attributed to data coverage issues and SS bank IPOs rather than the delisting,
that is, failure, of NSS banks.

12. In total, 47 banks converted from being NSS banks to SS banks, while 36 banks converted from
being SS banks to NSS banks.

13. Using the state where the headquarters are located, as indicated by Compustat, produces virtually
the same results.

14. Robustness tests using state-level clustering produce virtually the same results.
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AMEDEO DE CESARI ET AL. : 15

BRI dummy is equal to one for quarters where there is a deregulation event in the
state in which bank i holds the largest proportion of deposits (and thereafter), and zero
otherwise. This setup is similar to that used by Chava et al. (2013) and Nguyen, Ha-
gendorff, and Eshraghi (2018), although the latter study employs a slightly different
definition for BRI dummy.15

Importantly, for both (1) and (2), we include in our tobit regressions state-year
FE, similar to Nguyen, Hagendorff, and Eshraghi (2018).16 In so doing, we allow
for time-varying unobservable characteristics that are idiosyncratic to that state. In
particular, the inclusion of state-year FE enables us to rule out that our results are
due to state-level events (such as new state-level regulations) concomitant to events
related to the implementation of the IBBEA. Moreover, they rule out that trends in
investor preferences for dividends (e.g., catering theory, Baker and Wurgler 2004)
drive our results.
To improve the robustness of our results, however, we also use specifications where

we include bank FE (denoted λi), which allow for bank-specific time-invariant unob-
servable characteristics.17

Yisq = α + β1BankBRIisq + δControlsisq + λi + εisq (3)

Yisq = α + β1BRIdummysq + δControlsisq + λi + εisq (4)

4. RESULTS

4.1 Main Results

Tables 3 and 4 report the results of our baseline regression models: Table 3 con-
siders Bank BRI as the main explanatory variable, while in Table 4, we employ BRI
dummy as the main explanatory variable. In both tables, Panel A considers only state-
year FE, while Panel B considers bank FE.
Overall, the results suggest that the deregulation increases both dividend ratios

and total payout ratios (which include share repurchases), supporting the view that

15. In Table 11, we report results based on the definition employed in Nguyen, Hagendorff, and
Eshraghi (2018).

16. Using state-quarter FE would result in almost perfect collinearity with the main explanatory vari-
ables Bank BRI and BRI dummy.

17. It is generally understood that the maximum likelihood estimator of a standard panel tobit model
with FE produces coefficients that are biased and inconsistent. However, Greene (2004) shows that the
“incidental parameters problem” does not affect substantially the coefficient estimates when the number
of observations for each cluster is larger than 20. In our dataset, there are on average 20 observations per
bank. In our robustness tests, we consider Honorè’s estimator as an alternative to the standard tobit model
with FE.
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16 : MONEY, CREDIT AND BANKING

TABLE 3

Baseline regressions of dividend and payout ratios on Bank BRI and a set of control variables

Panel A: With state-year FE (1) (2) (3) (4) (5) (6)
DTA DMV DCE TTA TMV TCE

Bank BRI −0.004** −0.028** −0.043* −0.005** −0.038*** −0.057**
(−1.966) (−2.286) (−1.929) (−2.245) (−2.759) (−2.166)

MTB 0.307*** −1.373*** 4.048*** 0.299*** −1.745*** 4.151***
(5.247) (−4.565) (6.089) (4.139) (−4.857) (5.220)

Size 0.006** 0.031** 0.059** 0.009*** 0.052*** 0.085***
(2.463) (2.029) (2.191) (2.969) (2.854) (2.580)

Cash flow 9.420*** 45.437*** 79.515*** 11.096*** 52.660*** 96.115***
(7.856) (7.379) (6.969) (9.093) (7.933) (7.629)

Cash holdings −0.270*** −1.835*** −3.172*** −0.312*** −2.038*** −3.651***
(−3.943) (−4.818) (−4.277) (−4.111) (−4.905) (−4.460)

Retained earnings 0.612*** 3.198*** 3.686*** 0.866*** 4.427*** 5.917***
(6.188) (5.593) (3.516) (7.535) (6.948) (4.989)

Leverage −0.044 0.097 0.448 −0.033 0.213 0.657*
(−1.379) (0.493) (1.262) (−0.925) (0.979) (1.671)

Bank age 0.001*** 0.009*** 0.019*** 0.002*** 0.011*** 0.028***
(3.126) (3.704) (4.063) (3.533) (4.021) (4.806)

Systematic risk −0.942* −6.217** −10.590* −1.804*** −11.928*** −21.145***
(−1.799) (−2.040) (−1.760) (−2.702) (−3.231) (−2.839)

Standard errors Bank Bank Bank Bank Bank Bank
Bank FE NO NO NO NO NO NO
State-year FE YES YES YES YES YES YES
Banks 684 684 684 684 684 684
Observations 14,173 14,173 14,173 14,173 14,173 14,173

Panel B: With bank FE DTA DMV DCE TTA TMV TCE

Bank BRI −0.007*** −0.039*** −0.079*** −0.003* −0.016 −0.033*
(−5.441) (−4.735) (−5.418) (−1.676) (−1.628) (−1.783)

Controls YES YES YES YES YES YES
Standard errors Bank Bank Bank Bank Bank Bank
Bank FE YES YES YES YES YES YES
State-year FE NO NO NO NO NO NO
Banks 684 684 684 684 684 684
Observations 14,173 14,173 14,173 14,173 14,173 14,173

Note: This table reports parameter estimates for the panel tobit models, with fixed effects, described in equations (1) and (3). The dependent
variables are: in column 1, total cash dividends divided by total assets (DTA); in column 2, total cash dividends divided bymarket capitalization
(DMV); in column 3, total cash dividends divided by book common equity (DCE); in column 4, total payouts (total dividends plus share
repurchases) divided by total assets (TTA); in column 5, total payouts divided by market capitalization (TMV); and in column 6, total payouts
divided by book common equity (TCE). Bank BRI is constructed as follows. The default setting for a bank in a given year is a value of 4. We
first assign each state-quarter BRI to bank-quarter observations using the state branching restrictions index and the related effective date given
in Table 1 of Rice and Strahan (2010). Then, we calculate the bank-level BRI (Bank BRI) in a given quarter, which takes into consideration the
fact that a bank may have branches in several states. Therefore, we construct the bank-level BRI to be a weighted-average of the BRI values
for each state in which a bank has deposits, where the weight applied is the proportion of total deposits held in any given state. Definitions of
control variables can be found in Table S.1 in the Online Supplementary Appendix. All variables are winsorized at the 1st and 99th percentiles.
Panel A reports estimates for panel tobit models with state-year fixed effects. Panel B reports estimates for panel tobit models with bank fixed
effects only. The sample includes 684 banks from the universe of banks in Compustat Bank (SIC codes 6020–6163). Standard errors are
clustered at the bank level and t-statistics are reported in parentheses. *** denotes p<0.01, ** denotes p<0.05, and * denotes p<0.1.

competition has a positive impact on payout ratios, consistent with the competition
hypothesis.18

18. Tables S.2 and S.3 in the Online Supplementary Appendix report results for regressions with both
bank FE and state-year FE. The magnitude of the coefficients on Bank BRI and BRI dummy does not
change substantially. To further support the robustness of our results, Table S.4 shows the results of re-
gressions where we include Primary State BRI instead of Bank BRI or BRI dummy. The Primary State
BRI corresponds to the BRI value for the state in which a bank holds the majority of its deposits, that is,
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18 : MONEY, CREDIT AND BANKING

In addition to having a statistically significant relationship between changes in
Bank BRI and payout ratios, the magnitude of the impact of changes in Bank BRI
is moderate but not economically negligible. For example, the marginal effect (unt-
abulated) for Bank BRI in the first column of Table 3, Panel A, is −0.00342, meaning
that a decrease (increase) in Bank BRI by one standard deviation (1.534, as reported in
Table 2) leads to an increase (decrease) inDTA by 0.005 percentage points (−0.00342
*1.534). Given that the average forDTA is 0.1 percentage points, a decrease (increase)
by one standard deviation in Bank BRI increases (decreases) DTA by around 5% of
its sample mean. Similarly, the marginal effect for Bank BRI in the second column of
Table 3, Panel A, is −0.0239, and a decrease by one standard deviation in Bank BRI
increases DMV by around 5.7% of the sample mean for DMV.

A potential criticism of our approach is that our main results might be related to
a change in the denominator of our proxies for payout ratios rather than an actual
increase in dividends. To test whether this is the case, we run probit regressions to
examine the impact of Bank BRI on the probability of a dividend increase. The results
reported in Table 5 rule out that this is the case: Bank BRI is negatively correlated with
the probability of dividend increases and, therefore, deregulation increases the prob-
ability of a dividend increase. The marginal effects for Bank BRI are between−0.026
and −0.029, suggesting that a decrease (increase) in Bank BRI by one standard de-
viation (1.534) increases (decreases) the probability of a dividend increase by more
than 4%.

4.2 Threats to Identification

A potential concern for the validity of our approach, based on the exogeneity of
the deregulation events relative to bank dividend policy, is that state regulators may
have considered bank payout ratios as a factor affecting their decisions regarding the
degree to which competition in that state should be restricted. If this were true, there
would be reverse causality between the BRI and bank payout ratios.

Table 6 reports the results of regressions where Bank BRI is regressed against sev-
eral proxies for payout ratios and macroeconomic variables.

BankBRIisq = α + β1Yisq−1 + γsq + εisq (5a)

BankBRIisq = α + β1Yisq−1 + θMacroVarssy−1 + γsq + εisq (5b)

where Yisq−1 is the lag of any of the proxies for payout ratios used before, and θ is
a vector of coefficients for state-level macroeconomic variables: Political balance,

the primary state in which the bank operates. The results do not differ materially to those of our baseline
regressions based on Bank BRI. In Tables S.5 and S.6 (provided in the Online Supplementary Appendix),
we run robustness checks using Honorè’s estimator as an alternative to the standard tobit model with FE.
The results are qualitatively equivalent to those reported in Tables 3 and 4.
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AMEDEO DE CESARI ET AL. : 19

TABLE 5

Probit regressions of Dividend increase on Bank BRI

(1) (2) (4) (5)
Dividend increase Dividend increase Dividend increase Dividend increase

Bank BRI −0.078*** −0.087** −0.078** −0.087**
(−2.592) (−2.480) (−2.261) (−2.291)

MTB 0.805* 0.805
(1.756) (1.527)

Size 0.055*** 0.055**
(2.677) (2.509)

Cash flow 37.713*** 37.713***
(3.904) (3.332)

Cash holdings −0.905 −0.905
(−1.380) (−1.029)

Retained
earnings

−2.151*** −2.151**

(−2.815) (−2.290)
Leverage −0.003 −0.003

(−0.008) (−0.008)
Bank age −0.013*** −0.013***

(−3.947) (−3.569)
Systematic risk 3.725 3.725

(0.694) (0.922)
Constant −0.530*** −1.696*** −0.530*** −1.696***

(−3.568) (−3.557) (−16.130) (−3.517)
Observations 12,785 10,874 12,785 10,874
Fixed effects State-year State-year State-year State-year
Standard errors Bank Bank State State
Pseudo R2 0.0344 0.0461 0.0344 0.0461

Note: This table reports parameter estimates for probit regressions where the dependent variable, Dividend increase, takes the value of 1 if
there is an increase in the dividend per share, and 0 otherwise. Bank BRI is constructed as follows. The default setting for a bank in a given
year is a value of 4. We first assign each state-quarter BRI to bank-quarter observations using the state branching restrictions index and the
related effective date given in Table 1 of Rice and Strahan (2010). Then, we calculate the bank-level BRI (Bank BRI) in a given quarter,
which takes into consideration the fact that a bank may have branches in several states. Therefore, we construct the bank-level BRI to be a
weighted-average of the BRI values for each state in which a bank has deposits, where the weight applied is the proportion of total deposits
held in any given state. Additional control variables are included in the model, and their definition can be found in Table S.1 in the Online
Supplementary Appendix. All of the independent variables are one-quarter lagged. Standard errors are clustered either at the bank or at the
state level. Robust z-statistics in parentheses. *** denotes p<0.01, ** denotes p<0.05, and * denotes p<0.1.

GDP per capita, GDP percentage change, and Unemployment rate (definitions are
provided in the Online Supplementary Appendix, Table S.1).
These regressions are testing for evidence of reverse causality. That is, for the pos-

sibility that payout ratios determine the degree of branching restrictiveness in a state.
Since all of the coefficients on the proxies for payout ratios are insignificant, our
results do not provide support for reverse causality.
Table 7 reports the results of regressions where the dependent variable is a dummy

variable equal to one if state s introduces the IBBEA in quarter q, and zero for ob-
servations before the deregulation takes place (State BRI dummy). Since our aim is
to test whether the timing of the introduction depends on the payout ratios of banks
in that state, a state is dropped from the analysis for the periods from q+1 onward.
The branching law dummy is regressed against several proxies for state-level payout
ratios, calculated as the weighted-average values of the annual values of payout ra-
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20 : MONEY, CREDIT AND BANKING
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tios (WDTA,WDMV,WDCE,WTTA,WTMV, andWTCE, defined in Table S.1 of the
Online Supplementary Appendix), and macroeconomic variables.

State BRI dummysq = α + β1Ysq−1 + θMacroVarssy−1 + λs + εsq (6a)

State BRI dummysq = α + β1Ysq−1 + θMacroVarssy−1 + γq + εsq (6b)

The coefficients on the state-level payout ratios are, once again, insignificant, mit-
igating reverse causality concerns.
We also investigate the possibility that we are capturing events that do not affect

only banking institutions but also nonbank financial firms. Table 8 reports the results
for a sample of 239 nonbank financial firms (SIC codes 6170–6200, 6300–6411, and
6700–6799). Panel A reports the results where the main explanatory variable is the
BRI dummy, while Panel B reports the results for the BRI, which is the state-level BRI
provided by Rice and Strahan (2010). We focus on the results for the BRI dummy be-
cause for nonbank financial firms, we cannot know whether a firm is operating in
multiple states, and therefore, we cannot compute Bank BRI for each nonbanking
firm. For this reason, we use the state-level BRI. The coefficients on the BRI dummy
and the BRI are insignificant at the 5% level in all specifications except for one, sug-
gesting that the deregulation affected the payout policy of bank financial institutions
rather than nonbank institutions. These findings rule out that other concomitant events
affecting the whole financial industry (or all firms) might have driven our results.

4.3 Risk-Shifting Versus Alternative Channels

In this section, we report the results of sample-split regressions to test whether the
“risk-shifting” channel, the “signaling” channel, or the “agency costs” channel are at
the root of our main findings.
The results reported in Table 9 consider the sample splits on the basis of the median

value of each of the following variables: the market-to-book ratio (MTB), the Lerner
index, the ROA, the Z-score, and cash holdings. The results for MTB suggest that
banks with a lower market-to-book ratio, and thus a lower charter value, are the only
ones for which the coefficient on Bank BRI is negative and statistically significant,
consistent with the risk-shifting channel. However, these results are also consistent
with the agency costs channel, if we interpretMTB as a proxy for growth opportuni-
ties. On the other hand, these results are contrary to the signaling hypothesis.
The results for the sample splits based on the Lerner index and ROA suggest that

banks with a lower degree of market power and profitability react more strongly to
changes in interstate bank branching laws. In fact, the coefficient remains negative
and significant for observations for which the Lerner index is below or equal to the
sample median (banks with lowmarket power), but it generally becomes insignificant
for observations for which the Lerner index is above the sample median (banks with
high market power). In line with the results for Lerner, the results for ROA show that
the negative coefficient on Bank BRI is significant only for less profitable banks (ROA
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TABLE 8

Baseline regressions of dividend and payout ratios on BRI dummy or state-level BRI and a
set of control variables for nonbank financial firms

Panel A: (1) (2) (3) (4) (5) (6)
BRI dummy DTA DMV DCE TTA TMV TCE

BRI dummy −0.043 −0.080 −0.096 0.101 0.134 0.367
(−0.997) (−1.577) (−1.040) (0.903) (1.075) (1.261)

MTB 0.118*** −0.089*** 0.151*** 0.448*** −0.235*** 0.692***
(4.509) (−3.044) (2.654) (4.062) (−3.970) (2.681)

Size 0.039*** 0.051*** 0.165*** 0.068** 0.117*** 0.467***
(2.819) (2.758) (4.792) (2.480) (3.315) (5.610)

Cash flow 2.618*** 0.346 3.476* 9.563*** 3.809* 20.988***
(2.715) (0.326) (1.670) (3.875) (1.905) (3.393)

Cash holdings −0.131 −0.253 −0.299 0.261 0.503* 0.921
(−0.796) (−1.438) (−0.775) (0.957) (1.667) (1.113)

Retained earnings 0.298** 0.148 0.346 0.736*** 0.445** 0.534
(2.485) (0.935) (1.411) (3.642) (2.078) (0.867)

Leverage −0.060 −0.107 0.063 0.301 0.386 0.853
(−0.438) (−0.453) (0.142) (1.012) (0.878) (0.899)

Bank age −0.001 0.001 0.003 0.001 −0.001 0.000
(−0.415) (0.411) (0.389) (0.181) (−0.184) (0.029)

Systematic risk −13.313*** −11.111* −27.199** −21.300** −13.471 −50.895*
(−3.466) (−1.849) (−2.470) (−2.444) (−1.198) (−1.870)

Panel B: (1) (2) (3) (4) (5) (6)
BRI DTA DMV DCE TTA TMV TCE

BRI −0.012 0.008 −0.130 0.035 −0.069* −0.252***
(−0.237) (0.095) (−0.915) (1.242) (−1.805) (−2.639)

MTB 0.118*** −0.089*** 0.151*** 0.449*** −0.234*** 0.693***
(4.489) (−3.054) (2.643) (4.068) (−3.964) (2.688)

Size 0.039*** 0.051*** 0.165*** 0.068** 0.118*** 0.468***
(2.814) (2.750) (4.787) (2.488) (3.323) (5.619)

Cash flow 2.624*** 0.357 3.489* 9.553*** 3.796* 20.952***
(2.718) (0.336) (1.675) (3.873) (1.901) (3.391)

Cash holdings −0.130 −0.252 −0.297 0.259 0.501* 0.916
(−0.792) (−1.433) (−0.771) (0.953) (1.662) (1.108)

Retained earnings 0.298** 0.148 0.345 0.737*** 0.446** 0.536
(2.482) (0.931) (1.408) (3.644) (2.082) (0.871)

Leverage −0.059 −0.105 0.065 0.299 0.384 0.847
(−0.433) (−0.447) (0.145) (1.007) (0.874) (0.894)

Bank age −0.001 0.001 0.003 0.001 −0.001 0.000
(−0.416) (0.410) (0.388) (0.183) (−0.183) (0.031)

Systematic risk −13.298*** −11.085* −27.165** −21.335** −13.515 −51.025*
(−3.462) (−1.844) (−2.467) (−2.448) (−1.202) (−1.875)

Standard errors Firm Firm Firm Firm Firm Firm
State-year FE YES YES YES YES YES YES
Firms 239 239 239 239 239 239
Observations 5,931 5,931 5,931 5,931 5,931 5,931

Note: This table reports parameter estimates for the panel tobit models. The dependent variables from columns 1 to 6 are: total cash dividends
divided by total assets (DTA); total cash dividends divided by the market capitalization (DMV); total cash dividends divided by the book
value of common equity (DCE); total payouts (total dividends plus share repurchases) divided by total assets (TTA); total payouts divided
by market capitalization (TMV); and total payouts divided by book common equity (TCE). The BRI dummy variable equals one for quarters
where there is a deregulation event in the state in which a bank primarily operates (and thereafter), and zero otherwise. The state where a
bank primarily operates corresponds to the state in which the largest proportion of deposits are held. Deregulation events refer to the date on
which a state began to permit interstate branching, as per the IBBEA of 1994. These dates can be found in Table 1 of Rice and Strahan (2010).
For each institution, the state-level BRI (BRI) is based on the branching restrictions index for the state where the institution is headquartered
and the related effective date given in Table 1 of Rice and Strahan (2010). Definitions of control variables can be found in Table S.1 in the
Online Supplementary Appendix. The dependent variables and all control variables are winsorized at the 1st and 99th percentiles. Panels A
and B report estimates for panel tobit models, where the BRI dummy and Bank BRI are included, respectively, as an independent variable. The
sample includes 239 nonbank financial firms, which are publicly listed (SIC codes 6170–6200, 6300–6411, and 6700–6799). Standard errors
are clustered at the firm level and t-statistics are reported in parentheses. Constant included but not reported. State-year fixed effects included
for both Panels A and B. *** denotes p<0.01, ** denotes p<0.05, and * denotes p<0.1.
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is below the sample median).19 Since banks with less market power are also likely to
be less profitable (as competition tends to squeeze bank profits), these results suggest
that banks with lower mark-ups, profits, and charter values tend to increase payout
ratios when the degree of competition increases. Thus, these results are consistent
with the risk-shifting hypothesis, but they are inconsistent with the other two channels
under investigation. Similarly, the results based on the Z-score suggest that banks that
are closer to default (with below-median Z-score) are those that tend to have higher
payout ratios when competition increases.
So far, these results are consistent with the risk-shifting channel, partially con-

sistent with the agency costs channel, and inconsistent with the signaling incentives
channel. The regressions using cash holdings to split the sample enable us to provide
further evidence regarding the agency costs hypothesis. The coefficients on Bank BRI
are significant only for a value of cash holdings above the sample median, consistent
with the “agency costs” channel.
Overall, these findings support the view that an increase in banking competition,

and a resulting decrease in market power and charter value (Keeley 1990), leads to an
incentive for banks to increase their payout ratios. Thus, these results support the risk-
shifting hypothesis, rather than the signaling hypothesis. They also partially support
the agency costs hypothesis, if we interpret the market-to-book ratio as a proxy for
growth opportunities. Moreover, firms with low levels of cash holdings also fail to
respond to an increase in competition, indicating that banks with low levels of agency
costs do not increase payout ratios when competition increases.
Since bankswith low cash holdingsmight be considered to be riskier, these findings

might also be seen as evidence against the risk-shifting channel. However, cash hold-
ings and default risk might actually be positively correlated, as shown in a theoretical
model by Acharya, Davydenko, and Strebulaev (2012), who also highlight that, em-
pirically, there is a positive correlation between cash holdings and credit spreads. If
riskier banks tend to accumulate more cash (precautionary savings), then high cash
holdings might indicate a higher future probability of default. Thus, these results do
not necessarily contradict the risk-shifting hypothesis.

4.4 The Role of Potential Geographic Expansion

When we test the competition hypothesis using the BRI as an indicator of compe-
tition, we assume implicitly that banks in a certain state respond to a potential threat
from banks from other states, which causes a reduction in charter value.
However, one might argue that, if two or more states deregulate at the same time,

we might be capturing the positive effect on charter values of potential expansion
in other states. In fact, deregulation events tend to cluster over time for many states,

19. We also ran regressions with ROA, ROE, and net interest margins as a dependent variable, to check
whether the increase in payout ratios is due to an increase in profitability. If this were the case, it might
be argued that our results are driven by an increase in profitability following the enactment of IBBEA.
However, the coefficients on Bank BRI are insignificant.
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suggesting that in some cases, we might have captured the effect of the possibility to
establish branches in other states, rather than the threat of new entrants.
For example, the 1st of June 1997 is identified as the effective date of dereg-

ulation by Rice and Strahan (2010) for the following states: Arkansas, Colorado,
Florida, Georgia, Hawaii, Illinois, Indiana, Kentucky, Louisiana, Minnesota, Mis-
sissippi, New Hampshire, New York, and Tennessee. Therefore, a bank located in
Tennessee might experience a reduction in charter value, because of the potential
entry of other banks in its state, but it might also experience an increase in charter
value because it can potentially enter markets in other states. In certain cases, the two
effects might offset each other.
For this reason, we also examine whether the results are driven by large banks

that exploit the deregulation to enter markets in other states. To isolate the effects of
the entry of banks from other states, rather than the effects of entering new states,
we split the sample into banks that do not have branches in other states, single-state
(SS) banks, over our sample period, and banks that enter other states, nonsingle-state
(NSS) banks.
The results reported in Panel A of Table 10 suggest that SS banks tend to increase

payout ratios as the Bank BRI decreases, while for NSS banks, the coefficient on
Bank BRI is insignificant. This finding rules out that our results are due to banks
that exploit the deregulation to enter markets in other states. On the other hand, our
findings suggest that banks that are under threat of competition from banks in other
states tend to increase their payout ratios.
Finally, another potential concern in the definition of our proxy for the competition

is that we are assuming that competition is uniform within each state. In particular,
the variable BRI dummy does not distinguish between banks with branches in coun-
ties that lie next to another state and banks with branches only in counties that are
not at the border. Arguably, the former ones should be affected by the deregulation
more strongly than the latter. In Panel B of Table 10, we split the sample into banks
with branches in a county that borders another state and banks without branches at
the border. This allows us to test if banks with branches at the border of a state that
deregulated are driving our results. Banks with branches at the border are likely to
face stronger competition than banks with branches in “hinterland counties” (Huang
2008). Our results support the hypothesis that only banks with branches in “border
counties” increase their payout ratios as a result of deregulation. In Panel C of Ta-
ble 10, we repeat the analysis using only single-state banks. The results remain robust.

4.5 Alternative Definition for the BRI Dummy

The shocks related to the IBBEA regulation have recently been used in several re-
cent contributions (e.g., Berger et al. 2018 and Nguyen, Hagendorff, and Eshraghi
2018). For this reason, one might argue that our results might be a result of p-hacking
(Harvey 2017), although we have used two different proxies for changes in competi-
tion (Bank BRI and BRI dummy).
In Table 11, we report the main results using an alternative definition ofBRI dummy
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TABLE 12

Distribution of the t-statistics for BRI dummy simulated and BRI dummy 2 simulated based on
the tobit models described in equations (2) and (4) with state-year fixed effects

Bank-level randomization of BRI dummy

Panel A: BRI dummy simulated Estimated t-statistic

Percentile 0.005 0.025 0.050 0.950 0.975 0.995 (see Table 4)
DTA −2.770 −2.173 −1.706 1.768 2.105 2.619 4.708***
DMV −2.586 −2.018 −1.691 1.718 2.030 2.695 4.109***
DCE −2.707 −2.015 −1.741 1.811 2.152 3.000 4.480***
TTA −2.479 −2.076 −1.830 1.718 2.059 2.506 4.712***
TMV −2.429 −2.122 −1.751 1.710 1.819 2.742 4.252***
TCE −2.477 −2.125 −1.791 1.718 2.006 3.046 4.428***

Panel B: BRI dummy 2 simulated Estimated t-statistic

Percentile 0.005 0.025 0.050 0.950 0.975 0.995 (see Table 11)
DTA −2.246 −1.939 −1.703 1.822 2.183 2.517 3.871***
DMV −2.302 −2.035 −1.706 1.601 2.130 2.371 3.357***
DCE −2.316 −1.893 −1.685 1.683 2.057 2.614 3.678***
TTA −2.166 −1.926 −1.586 1.743 2.362 2.771 3.838***
TMV −2.416 −1.944 −1.669 1.670 2.190 2.630 3.462***
TCE −2.447 −1.846 −1.618 1.675 2.167 2.669 3.612***

Panel C: State-level randomization of deregulation periods Estimated t-statistic

Percentile 0.005 0.025 0.050 0.950 0.975 0.995 (see Table 4)
DTA 0.282 0.335 0.335 2.438 3.238 4.523 4.708***
DMV 0.050 0.411 0.470 2.169 3.094 3.740 4.109***
DCE −0.006 0.087 0.104 2.035 3.039 4.089 4.480***
TTA 0.139 0.154 0.207 2.214 3.121 4.402 4.712***
TMV 0.063 0.377 0.459 2.090 3.135 3.824 4.252***
TCE −0.258 −0.174 −0.168 1.700 2.833 3.966 4.428***

Note: Panels A and B of the table report the percentiles of bootstrapped t-statistics generated by randomly reshuffling the observations for
BRI dummy (Panel A) or BRI dummy 2 (Panel B), and then running the tobit regressions using the simulated variables BRI dummy simulated
(Panel A) and BRI dummy 2 simulated (Panel B). Panel C of the table reports the percentiles of bootstrapped t-statistics generated by randomly
randomizing assignment of the quarter in which the deregulation occurs to a state. The number of replications is 400 for all panels. *** denotes
p<0.01, ** denotes p<0.05, and * denotes p<0.1.

which we borrow from Nguyen, Hagendorff, and Eshraghi (2018). We name this new
variable BRI dummy 2. As reported in Nguyen, Hagendorff, and Eshraghi (2018),
this variable equals one if “[…] a state removes barriers to single branch acquisition
and/or state-wide deposit cap on branch acquisition at any given time” (p. 110, op
cit.).Whenwe use this alternative specification, our results remain virtually unaltered,
in terms of both the economic and statistical significance of our coefficients.

4.6 Bootstrap Simulations

Finally, in Table 12, we report the bootstrapped percentiles for two simulated vari-
ables, BRI dummy simulated and BRI dummy 2 simulated, based on two procedures:
a randomized reshuffling procedure of the original variables, BRI dummy and BRI
dummy 2; and a randomized reshuffling of the state related to each deregulation date,
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36 : MONEY, CREDIT AND BANKING

in the same vein as Cornaggia et al. (2015). The first procedure leads to a bank-level
randomization of the assignment, while the second procedure is at the state level.
In the first case, we reshuffle the observations pertaining to the variable of inter-

est (BRI dummy or BRI dummy 2), on the basis of pseudo-random numbers, and re-
estimate the regressions with state-year fixed effects using these simulated dummies
(BRI dummy simulated and BRI dummy 2 simulated) instead of the original vari-
ables. These steps are repeated 400 times, to allow us to obtain the distribution of
the t-statistics under the null hypothesis (BRI dummy or BRI dummy 2 are uncorre-
lated with our dependent variables). For each of the 400 replications, we estimate
the t-statistic with clustered standard errors at the bank level. Then, we compare the
distribution of the t-statistics for BRI dummy simulated and BRI dummy 2 simulated
with the corresponding estimates for BRI dummy (see Table 4) and BRI dummy 2
(see Table 11). As can be seen from Table 12, Panels A and B, all estimates lie above
the upper critical value for the 1% significance level (i.e., for the 0.995 percentile),
suggesting that our results are unlikely to be a product of p-hacking.
Cornaggia et al. (2015) randomly assign each of the original IBBEA deregulation

events indicated by Rice and Strahan (2010) to a state, without replacement. How-
ever, since we are using quarterly data, we randomly assign states to a particular
quarter (e.g., 1997–Q2). This approach allows us to keep the distribution of deregu-
lation events as in the original dataset, but the assignment to a state is random. Unless
there are shocks unrelated to the IBBEA that occur in the same quarter as the IBBEA
events, such randomization should lead to statistically insignificant coefficients for
our simulated variable. Since we are randomizing the state, in this case, we only need
to generate one simulated variable, which we call BRI dummy simulated.20 Impor-
tantly, unlike Cornaggia et al. (2015), we repeat these steps 400 times, not only once,
allowing us to obtain an empirical distribution of the t-statistics. The results reported
in Table 12, Panel C, suggest that the estimated coefficients reported in Table 4 are
higher than the critical value at the 1% level (0.995 percentile), indicating that p-
hacking and omitted variable biases are unlikely to be the drivers of our results.

4.7 Price Reaction to Dividend Announcements

If banks respond to changes in competition due to the IBBEA by increasing payout
ratios because this is beneficial to shareholders, then the price reaction to dividend
cuts should be stronger when competition is higher, and weaker (or insignificant)
when competition is low.21 For this reason, banks that avoid dividend cuts should be
rewarded by the stock market in periods when the BRI is low.
In Table 13, we examine the price reaction to dividend announcements (Panels A

20. As explained above, BRI dummy 2 is equal to one if a state removes barriers to single branch
acquisition and/or state-wide deposit cap on branch acquisition. However, the deregulation dates are the
same as those used for BRI dummy.

21. Bessler and Nohel (1996) suggest that in banking the negative price reaction following dividend
cuts is even stronger than for nonfinancial firms.
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and B). In particular, using Fama–French–Carhart regressions, we estimate cumu-
lative abnormal returns for 7-day (−3,+3) and 11-day (−5,+5) windows and we
regress them on a dummy equal to one if the dividend per share increases or remains
the same as for the previous quarter, and zero otherwise (No dividend cut). We report
the results separately for different values of Bank BRI: in the first column, we report
the results for Bank BRI< 1, in the second column for 1< Bank BRI≤ 2, in the third
column for 2 < Bank BRI ≤ 3, in the fourth column for 3 < Bank BRI ≤ 4, in the
fifth column for 0 < Bank BRI ≤ 2, and in the sixth column for 2 < Bank BRI ≤ 4.

The results for the 11-day window suggest that for low levels of competitive pres-
sure (2 < Bank BRI ≤ 3, 3 < Bank BRI ≤ 4, and 2 < Bank BRI ≤ 4), the coefficient
on No dividend cut is insignificant. On the other hand, for high levels of competitive
pressure (Bank BRI < 1, 1 < Bank BRI ≤ 2, and 0 < Bank BRI ≤ 2), the coefficient
on No dividend cut is significant. These results suggest that when the competitive
pressure from banks in other states is relatively high, banks that do not cut dividends
are rewarded by an increase in share prices.22 The results for the 7-day window are
consistent with those for the 11-day window, although the coefficient on No dividend
cut is significant only for 0 < Bank BRI ≤ 2.

It is important to emphasize that these tests do not allow us to understand which
channel (risk-shifting, signaling, or agency costs) is driving our results because all
three channels are consistent with a positive correlation between bank dividends and
competition. However, these tests are helpful as a further check that the driver of the
increase in payout ratios is indeed a change in competition.

5. CONCLUSIONS

We investigate changes in payout ratios for a large sample of U.S.-listed banks
following exogenous changes in the degree of competition. We provide evidence that,
as a result of an increase in competitive pressure due to the IBBEA, banks increase
payout ratios. These findings are consistent with those provided by Grullon, Larkin,
and Michaely (2019) for nonfinancial firms.
We also run a battery of cross-sectional tests and show that the increase in payout

ratios is significant for banks with low charter values (proxied by the market-to-book
ratio), low market power, low profitability, and low Z-scores. Banks with low market
power and low profitability have stronger risk-shifting incentives, similarly to those
with low charter values. Low Z-scores indicate that a bank is close to default, and the
incentive to shift default risk to creditors is stronger. Therefore, our results are consis-
tent with the risk-shifting channel: the increase in the competitive pressure resulting
from the IBBEA leads to risk-shifting activities for banks with stronger risk-shifting
incentives.

22. These results are not due to a correlation between Bank BRI and the variable No dividend cut. In
particular, the percentage of cases for which the variable is equal to zero is: 3.82% for Bank BRI ≤ 1;
5.02% for 1 < Bank BRI ≤ 2; 4.73% for 2 < Bank BRI ≤ 3; and 6.11% for 3 < Bank BRI ≤ 4.
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In contrast, our cross-sectional tests offer limited or no support to two alternative
channels we evaluate: the signaling channel and the agency costs channel. Based on
the former channel and at odds with our findings, we would expect a significant ef-
fect of competition on payout ratios in banks with high levels of growth opportunities
(measured by the market-to-book ratio), market power, profitability, and Z-score. As
for the latter channel, the findings formarket power and profitability are hard to recon-
cile with an agency cost explanation. However, consistent with such an explanation,
we observe increases in payout ratios following the IBBEA deregulation, mainly in
banks with few growth opportunities and high cash holdings.
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