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Liability Insurance, Extended
Liability, Branching, and
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Tyler Beck Goodspeed

A central theme to discussions of the financial crisis of 2008–09 is
the role of excessive leverage by financial institutions due to implicit
guarantees of bank liabilities. Yet studies have found that explicit
guarantees by poorly designed or imperfectly priced public deposit
insurance can also, in the absence of effective regulatory constraints
on risk taking, generate similarly perverse incentives through the
introduction of moral hazard (Keeley 1990, Kane 1995, Calomiris
and Jaremski 2016a). Moreover, while there has been considerable
interest in the potential for contingent capital to facilitate resolution
of distressed institutions without risking public capital or systemic
collapse (Dewatripont and Tirole 2012; Bulow and Klemperer
2013; Flannery 2014, 2016), the implications for bank risk taking
antecedent to crises have received less attention. Finally, though
recent research has examined the effects of geographic diversifica-
tion on risk reduction in banking, these studies have by necessity
relied on limited observational time horizons (Deng and Elyasiana
2008, Fang and van Lelyveld 2014).

To address these gaps in the literature, I exploit historical dis-
continuities at contiguous interstate county borders in the United
States between 1794 and 1863 to investigate the effects of bank
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liability insurance, extended shareholder liability, and geographic
diversification on bank activity and stability. I find that, while
branching lowered the probability of bank failure in noncrisis years
and double liability did so in both noncrisis and crisis years, public
and mutual liability insurance generally elevated the probability of
failure. Moreover, I find that, whereas long-term coverage by dou-
ble liability was associated with lower risk taking, the reverse was
true of long-term coverage by mutual insurance or public insur-
ance of circulating notes. Finally, I also find that long-term double
liability attenuated, while long-term mutual insurance amplified,
credit disintermediation during crises.

The effects of bank liability insurance, equity bail-ins through
extended liability, and geographic diversification have been the
subjects of considerable interest in historical contexts. Calomiris
(1989, 1990), Wheelock and Wilson (1995), Weber (2014), and
Calomiris and Jaremski (2016b) find that public insurance
schemes prior to the establishment of the Federal Deposit
Insurance Corporation (FDIC) engendered excessive risk taking
and were less successful at protecting the payments system in the
event of adverse shocks. Calomiris and Schweikart (1991) and
Carlson and Mitchener (2006, 2009) additionally demonstrate that
branching was generally a more effective means of protecting the
payments system than insurance of bank liabilities. Meanwhile,
though Grossman (2001) and Mitchener and Richardson (2013)
find that banks in states with double liability had lower leverage,
higher liquidity ratios, and lower failure rates than banks in states
with limited liability, Macey and Miller (1992) and Bodenhorn
(2016) instead observe higher measured leverage among double
liability banks.

The problem with existing studies, however, is that variation in
bank liability rules across states was likely highly nonrandom, cor-
relating with differences in economic activity, as well as underly-
ing social and cultural attitudes toward banking and bank
regulation. Such unobservable correlates could result in signifi-
cant omitted variable bias. To address this threat to identification
in the literature, I employ a regression discontinuity approach,
exploiting historical discontinuities in the provision of liability
insurance, extended liability, and unit banking laws at contiguous
interstate county borders in the pre–Civil War United States.
Using a panel dataset spanning 1794–1863, I estimate average



331

Financial Stability

differences in failure rates and balance sheet metrics for banks in
counties covered by liability insurance, double liability, or unit
banking laws, versus banks in paired contiguous border counties
not covered. Utilizing recently digitized 19th-century decennial
census data, I also directly control for a richer set of county-level
covariates than was previously possible. Moreover, whereas prior
studies have estimated binary treatment effects in any given year,
my primary focus is instead the effects of longer periods of cover-
age by liability insurance, double liability, or branching on bank
activity and failure rates. This approach allows for analysis of the
longer-term effects of the relevant policy treatments on ex ante
bank behavior.

I find that, while double liability in any given year was not associ-
ated with lower predicted probabilities of bank failure, the longer the
period of coverage by double liability the lower the probability of
bank failure, in both crisis and noncrisis years. Similarly, while the
permission of branch banking in any given year was generally unas-
sociated with differences in the predicted probability of bank failure,
the longer the period of coverage by branching the lower the proba-
bility of bank failure, though only during noncrisis years. In contrast,
while the effects of public and mutual insurance of all bank debts
or circulating notes only in any given year on the probability of bank
failure were mixed, the longer the period of coverage by mutual
insurance of all debts or circulating notes only, or by public insurance
of circulating notes, the higher the probability of failure during non-
crisis, crisis, or all years, respectively.

I also find that public and mutual liability insurance, double liabil-
ity, and branch banking significantly affected bank lending portfolios
and methods of funding, with implications for balance sheet risk.
Over the long term, double liability was strongly associated with
lower risk taking. Not only were banks operating under double liabil-
ity less leveraged, they also maintained higher reserve ratios, were
less reliant on deposits versus notes for funding, and were relatively
less exposed to real estate. While branching was associated with
greater reliance on interbank borrowing, it was also associated with
less reliance on deposits versus notes, higher reserve ratios, and lower
real estate exposure. In contrast, mutual insurance of circulating
notes had a significant positive effect on bank leverage, while both
public and mutual insurance of circulating notes or all debts were
associated with increased exposure to real estate and/or interbank
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lending, greater reliance on deposit-taking and/or interbank borrow-
ing versus note issuance, and lower reserve ratios.

Additionally, I find that long-term double liability significantly
attenuated outflows of bank deposits and declines in note circulation
during the Panic of 1857 and was associated with large relative
increases in both aggregate lending and interbank lending during and
immediately following the crisis. In contrast, long-term coverage by
mutual liability insurance amplified both deposit withdrawals and
contractions in note circulation, as well as contractions in overall and
interbank lending, while public liability insurance and branching
were generally ineffective at mitigating credit disintermediation dur-
ing the crisis.

Literature Review
The theoretical case for bank liability insurance is that banks are

uniquely vulnerable to panics because they issue short-term liabilities
that are redeemable on a first-come, first-served basis and backed by
longer-term “opaque” assets whose value is not readily observable or
ascertainable by creditors, particularly depositors and noteholders.
Thus, adverse shocks that elevate the probability of insolvency
among some tranche of bank borrowers can provoke preemptive
withdrawals from all banks as asymmetrically informed creditors,
able to detect that a shock has occurred but unable to ascertain its
incidence, seek to avoid being last in line for redemption (Diamond
and Dybvig 1983). Such fears can become self-fulfilling as financial
institutions facing reserve drains are consequently compelled to
engage in forced asset sales, and can furthermore result in wide-
spread credit disintermediation as banks contract lending and even
defensively suspend convertibility (Calomiris 1989). Liability insur-
ance mitigates the incentive for such runs, and in the event of sus-
pension of payments can furthermore mitigate the incentive of
insiders to unload bad bank claims onto unknowledgeable creditors
(Diamond and Dybvig 1986).

The extant theoretical and empirical literature on bank liability
insurance, however, has highlighted that bank liability insurance
also has the potential to introduce substantial moral hazard if the
insurance is imperfectly or unfairly priced. With privatized gains
and socialized losses, banks are encouraged to substitute debt for
equity and to maintain lending portfolios with higher risk–return
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profiles, while depositors and other creditors have diminished
incentives to monitor bank risk through withdrawal of funds from
high-risk banks.

Calomiris (1990), Wheelock and Wilson (1995), and Weber (2014)
accordingly find that pre-FDIC state-level experiments with bank
deposit insurance were generally failures, suffering from consider-
able moral hazard and adverse selection. State-sponsored insurance
funds encouraged excessive leverage and asset growth and multipli-
cation of banks, and furthermore failed to protect the payments sys-
tem in the event of adverse financial shocks. Insured banks were
more likely both to fail and to suffer larger declines in asset values.
Calomiris (1990) and Weber (2014) also find, however, that privately
administered mutual insurance schemes with mutual monitoring
were generally more effective at mitigating the problem of moral
hazard, reducing bank failure rates, and protecting the payments sys-
tem during banking crises.

Calomiris (1990), Calomiris and Schweikart (1991), and Carlson
and Mitchener (2006, 2009) further find that unit banking laws (pro-
hibitions of branch banking) amplified the effects of adverse shocks
to the payments system and were associated with higher failure rates
during banking crises.1 While this observation was initially attributed
to the stabilizing effects of greater portfolio diversification and coor-
dination among branch banks, Carlson (2001) and Calomiris and
Mason (2003) find evidence that branching banks exploited the
diversification of spatial and sectoral risk in loan portfolios to pursue
strategies to increase leverage and reduce reserves, rendering them
more vulnerable to macroeconomic shocks. Carlson and Mitchener
(2006, 2009) instead argue that branching generated a competition
externality that, by raising efficiency and profitability, improved the
survivability of incumbent, nonbranched banks.

The extant theoretical and historical literature suggests that dou-
ble liability for bank shareholders was introduced to attenuate moral
hazard but was ambiguously effective in doing so. Ceteris paribus,
efficient contract design holds that in contexts of asymmetric infor-
mation liability should be assigned, first, to the contract party facing
the lowest cost of acquiring information and, second, to the contract

1Calomiris (1990) further observes that all states adopting insurance funds were
unit banking states.
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party that is least risk averse. Limited liability may thus be particu-
larly inefficient in banking if knowledge of the true value of a bank’s
assets is asymmetric—owners know more than creditors—and if
bank creditors are more risk averse than bank owners. Assuming the
standard contractual model in banking—issuing short-term, liquid
liabilities to fund longer-term, opaque, and relatively illiquid loans—
we would expect these conditions to hold (Esty 1998, Hickson and
Turner 2003).2 Moreover, if depositors are at an informational disad-
vantage relative to shareholders and owner-managers, limited liabil-
ity incentivizes the latter to pursue higher risk–return portfolios, in
effect keeping them on the linear portion of their payoff matrix over
a greater range of outcomes.

But while extended liability thus exposes shareholders to a con-
tingent call, which lowers shareholder incentives to assume addi-
tional risk, it also creates an implicit, off-balance-sheet increase in
bank capital, such that funding costs and measured leverage may
fall. In theory, the net effect on the risk-taking incentives of share-
holders and risk-monitoring incentives of creditors is therefore
unclear.

The extant empirical evidence suggests that U.S. state-level
double liability regimes may have mitigated the problem of moral
hazard and thereby restrained excessive bank risk taking and low-
ered bank failure rates and creditor losses in the event failure,
though the record is mixed. Macey and Miller (1992) find that
recovery rates from failed banks with double liability exceeded
recovery rates from failed banks with limited (single) liability, with
final losses amounting to smaller percentages of total liabilities.
Grossman (2001) demonstrates that banks in states with extended
liability had lower failure rates, higher capital ratios, and higher
liquidity ratios than banks in states with limited liability. Utilizing
panel data, Mitchener and Richardson (2013) similarly find that
extended liability reduced leverage ratios and was associated with
banks’ maintaining a larger share of retained earnings as a percent-
age of loans, rendering banks with extended shareholder liability
better positioned to sustain significant declines in the value of their

2For more comprehensive discussions of the potential drawbacks of extended liabil-
ity, particularly concerning share transferability, see Acheson and Turner (2006),
Hickson and Turner (2003), and Hickson, Turner, and McCann (2005).
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asset portfolios. But Bodenhorn (2016) finds that double liability
was in fact associated with higher measured bank leverage.

In contrast to the present study, however, the extant empirical lit-
erature relies on cross-sectional data, state-by-state case studies, or
else national-level panels using cross-state variation. All three
approaches likely fail to control for spatial heterogeneity in unobserv-
able local economic characteristics that may have correlated both
with adoption of different liability and branching regimes and with
differential changes in bank balance sheets and failure rates. The
present study therefore improves upon this literature, first, by includ-
ing a more comprehensive set of county-level covariates that may
have varied systematically across the discontinuity thresholds and
correlated with differential bank outcomes and, second, by assigning
banks to contiguous border county pairs by geolocation. Because
border counties share relatively similar economic, geographic, social,
and cultural characteristics, the regression discontinuity approach
employed here attenuates potential omitted variable bias owing to
unobservable county characteristics.

Historical Background
In 1829, the state of New York became the first U.S. state to estab-

lish a bank liability insurance scheme, consisting of an insurance fund,
into which all banks chartered or rechartered after the passage of the
Safety Fund law had to pay an assessment; a board of commissioners
with bank examination powers; and a specified list of investments
qualifying as bank capital (FDIC 1998).3 Between 1831 and 1858,
five additional states—Vermont, Indiana, Michigan, Ohio, and
Iowa—then followed suit. While Vermont and Michigan adopted the
New York approach of establishing insurance funds, Indiana instead
implemented a mutual insurance system requiring chartered banks
to mutually guarantee the liabilities of a failed bank. The liability
insurance programs adopted by Ohio and Iowa, meanwhile, incorpo-
rated elements of both approaches; though member banks were
mutually bound, an insurance fund able to levy special assessments

3Banks chartered prior to 1829 were not required to join, though 16 of the 40
existing banks elected to be rechartered and join the system. Under the Vermont
system, banks chartered after 1831 were initially required to join the fund, but
from 1841 newly chartered and rechartering banks could choose.
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was additionally available to reimburse the banks in the event mutual
assurance was insufficient to fully satisfy creditors of failed banks. The
insurance fund was then replenished through liquidation proceeds.

Though the Vermont, Indiana, Michigan, and New York (pre-
1842) schemes insured all bank debts, the Ohio, Iowa, and New
York (post-1842) schemes insured only circulating bank notes. The
New York-style public insurance fund systems were funded by
annual assessments of 0.50 percent of capital stock (0.75 percent in
the case of Vermont), with a maximum annual levy of 3 percent
(4.50 percent in the case of Vermont). The Ohio and Iowa funds
were instead funded by a single 10 percent levy on note issues, while
the Indiana mutual insurance system levied special assessments as
necessary.4

Supervision varied from state to state. In states operating public
insurance funds, bank commissioners—of which there were three—
were employees of the state. Though commissioners were granted
full access to bank records, their actual powers were limited; banks
could be shut down only if they were insolvent or had been acting in
violation of the law establishing the state-sponsored fund (FDIC
1998, Weber 2014). In contrast, under the mutual guaranty programs
in Indiana, Ohio, and Iowa, supervisory officials were predominantly
selected by and accountable to member banks. Commissioners were
furthermore granted considerable latitude to monitor and check
unsound banking practices (FDIC 1998, Weber 2014).

Two factors in particular contributed to the demise of these ante-
bellum experiments with liability insurance. The first was the emer-
gence of the “free banking” movement in the 1830s, which
developed in response to the closing of the Second Bank of the
United States in 1836. To fill the subsequent credit void and in
response to the Panic of 1837, many states enacted laws intended to
ease barriers to entry into banking. Rather than mandating that
chartered banks participate in a liability insurance scheme, these
laws permitted banks to post bonds and mortgages with state offi-
cials in amounts equal to their outstanding note issues. Participation

4Whereas the Ohioan and Iowan schemes provided for immediate payment of
insured liabilities, creditors in New York, Vermont, and Michigan were paid only
after final liquidation of failed institutions, while Indiana’s program stipulated that
creditors were paid within one year after an institutional failure if liquidation pro-
ceeds and shareholder contributions were insufficient to cover realized losses
(FDIC 1998).
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in state insurance programs therefore declined as more banks
elected to become “free banks,” undermining the original design of
the insurance systems and raising the risk of adverse selection.
Similarly, second, when the federal government in 1865 levied a 10
percent tax on state-chartered bank note issues to induce more
state-chartered banks to convert to national charters under the
National Bank Act of 1863, membership in the state insurance sys-
tems declined to the point that they ceased to exist effectively
(FDIC 1998, Weber 2014).

In addition to liability insurance, antebellum bank regulation also
varied in the extent of shareholder liability for losses incurred by
management. In 1808, Pennsylvania became the first state to impose
double liability, but returned to limited liability two years later. In
1811, however, Massachusetts imposed double liability, followed by
Rhode Island in 1818, New York in 1827 (rescinded in 1829, rein-
stated in 1850), Maine in 1831, New Hampshire and Ohio in 1842,
Maryland and Indiana in 1851, and Wisconsin in 1852 (Bodenhorn
2016). Mitchener and Jaremski (2015) find that double liability was
implemented in these early adopter states as a cheaper alternative to
the establishment of formal regulatory or supervisory institutions.

Bodenhorn (2016) finds no evidence that the states that adopted
double liability for bank shareholders in the first half of the 19th cen-
tury differed systematically in other characteristics that may have
been relevant to differential bank outcomes. Grossman (2007), how-
ever, finds that, for the early 20th century, more commercially devel-
oped states and states in which the costs of bank failures were
expected to be relatively large were more likely to impose double lia-
bility. Nevertheless, from 1863 to 1933, limited liability was the
exception rather than the rule. The National Bank Act of 1863
imposed double liability on shareholders in national banks, and by
1930 only four states (Alabama, Idaho, Louisiana, and Missouri) had
single liability for state-chartered banks, with few substantial differ-
ences in wording between different state laws and between state and
federal law (Macey and Miller 1992, Grossman 2007).5

The demise of double liability in banking came during the 1930s.
Amendments to the federal National Bank Act and Federal Reserve

5Two exceptions were California, which imposed unlimited liability, and
Colorado, which imposed triple liability (Macey and Miller 1992).
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Act in 1933 and 1935 eliminated double liability for shares in national
banks (Grossman 2007). Macey and Miller (1992) furthermore
identify three factors in the demise of double liability at the state
level. First, the personal bankruptcy of many shareholders who had
little role in the day-to-day management of failed banks generated
political pressure on states to repeal extended liability laws. Second,
the substantial waves of bank failures during the Great Depression
seemed to suggest that double liability had not fulfilled its purpose.
Third, the establishment of the FDIC in 1933 was seen to have ren-
dered double liability redundant. Thus, by 1944, thirty-one states had
repealed double liability, and it soon thereafter became “a dead let-
ter everywhere” (Macey and Miller 1992).

It is important to note that, for the entirety of the period of analy-
sis, U.S. banking remained highly fragmented. All banks of issue and
deposit were established at the state level, and interstate banking was
proscribed. In 1818, New York, for instance, prohibited any institu-
tion from issuing notes, accepting deposits, or extending loans with-
out explicit legislative charter, while Ohio banned circulation of
out-of-state notes (Bodenhorn 2003). Even after the relaxation of
charter requirements during the “free banking” period from 1838 to
1863, the absence of uniformity in supervisory authority and regula-
tory standards meant transaction costs were high across state lines.6

Because of the lack of nationwide clearinghouses, moreover, bank
liabilities generally traded at discounts that were increasing in dis-
tance from the bank of origin. Finally, most state insolvency and
bankruptcy laws favored in-state debtors and discriminated against
out-of-state creditors, which further limited capital mobility across
state borders (Bodenhorn 2003, Egan 2015).

Data
I examine the impact of bank liability insurance (public or mutual

insurance, of all debts or circulating bank notes only), extended (dou-
ble) shareholder liability, and unit banking laws on U.S. financial sta-
bility between 1794 and 1863 by testing whether these regulatory

6In particular, “free banking” laws imposed minimum capital requirements and
mandated that capital subscriptions be paid up through purchases of state bonds,
with the state comptroller then printing notes on behalf of the bank in strict pro-
portion (Bodenhorn 2003).
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regimes affected balance sheet size and composition and the proba-
bility of bank failure. Dates of bank entry and closure, as well as indi-
vidual bank balance sheet data, are from Weber (2008). Because the
Weber database includes only bank location at the municipality level,
I assign banks to counties using the American National Standards
Institute (ANSI) codes for U.S. places. I then pair contiguously adja-
cent interstate border counties.7

I obtain dates for coverage by a public insurance fund or
mutual insurance from FDIC (1998), dates for coverage by dou-
ble liability from Mitchener and Jaremski (2015) and Bodenhorn
(2016), and dates for permission of branch banking from Dewey
(1910) and Chapman and Westerfield (1942). After 1838 and
1841, respectively, newly chartered banks in New York and
Vermont were no longer required to join the public liability
insurance schemes, with most electing not to (Bodenhorn 2003,
Weber 2014). I therefore classify only New York and Vermont
banks chartered through 1838 and 1841, respectively, as covered
by a public liability insurance fund during those periods for
which membership was no longer mandated. The entire contigu-
ous border county sample, coded by liability insurance coverage,
is presented in Figure 1. The sample constitutes an unbalanced
panel over 65 years of 972 banks located in 202 counties in 31
states and 157 contiguous county pairs, with 34,436 observations
in total.8

Historical county-level population data, including both total
population and population residing in municipalities with more
than 2,500 inhabitants, are from the 1820, 1830, 1840, 1850, and
1860 decennial censuses.9 Agricultural and manufacturing output
by value (natural logarithm transformed), as well as binary indica-
tor variables for the county-level presence of a railway and/or nav-
igable waterway, are from the 1840, 1850, and 1860 censuses.10

7I define contiguously adjacent counties as counties sharing a common land or
riparian border.
8Many banks in the sample have multiple observations within a single year.
9I do not use population statistics from the pre-1820 decennial censuses as many
counties have incomplete data.
10County-level agricultural and manufacturing output data, as well as data on the
presence of a navigable waterway, are not available prior to the 1840 census. Data
on the presence of a railway are not available prior to the 1850 census.



I assign county-level values to individual bank observations by the
most proximate census year. All observations within years 0
through 4 of a decade are thus assigned values from the immedi-
ately preceding census; all observations in years 5 through 9 of a
decade are thus assigned values from the immediately succeeding
census. Summary statistics are reported in Table 1.

Empirical Framework
The empirical approach is based on estimating average differ-

ences in bank failure rates and balance sheet metrics for banks in
counties covered by liability insurance (a public insurance fund or
mutual insurance, insuring all bank debts or circulating bank
notes only), double liability, or branch banking for an additional
year versus failure rates and balance sheet metrics for banks in
contiguous border counties not so covered. I define bank failure,
Ficsbt, for bank i, in county c, in state s, along border segment b, at
time t as a binary variable assuming a value of 1 if bank i extended
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= Public Insurance = Mutual Insurance = No Insurance

FIGURE 1
Contiguous Border County Sample
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loans at time t but not at time t _ 1, and 0 otherwise.11 I there-
fore estimate:

(1) Ficsbt W �0t _ �1tPublicst
All _ �2tPublicst

Notes

_ �3tMutualstAll _ �4tMutualstNotes

_ �5tDoublest _ �6tBranchst

_ Xct�� _ sc _ Fbn _ �icsbt

and

(2) Yicsbt W �0t _ �1tPublicst
All _ �2tPublicst

Notes

_ �3tMutualstAll _ �4tMutualstNotes

_ �5tDoublest _ �6tBranchst

_ Xct�� _ sc _ Fbn _ �icsbt

where Yicsbt is the outcome variable of interest for bank i, in county
c, in state s, along border segment b, at time t. Publicst

All,Notes,
MutualstAll,Notes, Doublest, and Branchst are continuous variables
denoting the number of years state s at time t had mandated public
liability insurance (covering All debts or just Notes), mutual liability
insurance (covering All debts or just Notes), double liability, or
allowed branch banking, respectively; Xct is a vector of county-level
covariates that includes total population and population residing in
municipalities of more than 2,500 inhabitants, agricultural and
manufacturing output by value (in natural logarithms), and railway
and navigable waterway indicator variables; sc is a set of county fixed
effects; Fbn is a set of contiguous county pair-by-year-specific fixed
effects; and �icsbt is an error term encompassing all other omitted
factors.

As an alternative specification, I also estimate Eqs. (1) and (2) with
Publicst

All,Notes, MutualstAll,Notes, Doublest, and Branchst as binary indi-
cator variables equal to 1 if state s at time t mandated public liability
insurance (covering All debts or just Notes), mutual liability
insurance (covering All debts or just Notes), double liability, or
allowed branch banking, respectively, and equal to 0 otherwise.

11The linear probability model employed here permits an easier interpretation of
estimated coefficients than in alternative nonlinear specifications, including haz-
ard models. In addition, coefficients in a linear model directly measure marginal
effects for the probability that an outcome occurs. However, since F is a binary
discrete variable, the variance is heteroscedastic. To correct for this, I compute
robust standard errors (see below).
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Reclassifying Publicst
All,Notes, MutualstAll,Notes, Doublest, and Branchst

as binary variables and comparing the estimated coefficients with
estimated coefficients for their continuous analogs allows us to distin-
guish the effects of changes in bank incentives, which may require
time to manifest in observable outcomes, from the effects of simple
regulatory implementation or non-implementation.

In addition, to evaluate whether banks in counties covered by lia-
bility insurance, double liability, or branch banking for a longer
period experienced systematically different balance sheet changes
during and in the immediate aftermath of a crisis, compared to
banks in contiguous border counties not so covered, I also estimate
average differences in balance sheet changes at the policy disconti-
nuity thresholds in 1857 and 1858, relative to 1856 means:

(3) Yicsb1857,1858 ^ Yicsb1856 W �0t _ �1tPublicst
All _ �2tPublicst

Notes

_ �3tMutualstAll _ �4tMutualstNotes

_ �5tDoublest _ �6tBranchst

_ Xct�� _ sc _ Fbn _ �icsbt

with Publicst
All,Notes, MutualstAll,Notes, Doublest, and Branchst again

as continuous variables denoting the number of years state s at
time t (during 1857 and 1858) had mandated public liability insur-
ance (covering All debts or just Notes), mutual liability insurance
(covering All debts or just Notes), double liability, or allowed
branch banking, and all other independent variables as defined in
Eqs. (1) and (2).

The identification assumption in Eqs. (1) through (3) is that
E(Publicst

All,Notes, �icsbt), E(MutualstAll,Notes, �icsbt), E(Doublest, �icsbt),
E(Branchst, �icsbt) W 0,12 that is, that assignment to coverage by pub-
lic or mutual liability insurance, double liability, and branch banking
within each contiguously adjacent county pair is uncorrelated with
differences in outcome residuals in either county. The primary
potential threat to identification is that county assignment to the
respective treatment groups is in fact correlated with other, unob-
servable variables that are in turn correlated with differential bank
outcomes. I address this threat in three ways. First, because border
counties share relatively similar economic, geographic, social, and
cultural characteristics, the regression discontinuity approach

12For Eqs. (4) and (5), the analogous identification assumptions are E(Publicst,nAll,Notes,
�csbt,n), E(Mutualst,nAll,Notes, �csbt,n), E(Doublest,n, �csbt,n), E(Branchst,n, �csbt,n) W 0.
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employed here—exploiting sharp policy discontinuities at each con-
tiguous county border—attenuates potential omitted variable bias
owing to unobservable county characteristics that may have been cor-
related both with differential bank policy treatment and subsequent
differences in observed outcomes.

Second, I control directly for key county-level characteristics—
namely, population, urban population (population residing in
municipalities of more than 2,500 inhabitants), agricultural and
manufacturing output by value, and whether or not a given county
had access to a railway and/or navigable waterway—that may have
varied systematically across the discontinuity thresholds and corre-
lated with differential bank outcomes. Third, by including county
fixed effects I control for unobservable variables that may have
varied across counties but were constant over time. Finally, fourth,
by including contiguous pair-by-year fixed effects, I control for
unobservable variables, such as year-specific shocks, that may have
varied over time but were constant across contiguous county pairs.

Two additional estimation details are worth noting. First, because
my analysis is concerned with average differences at each contiguous
county border, I consider all contiguous county pairs, meaning an
individual bank observation will have m replicates in my data set if it
is located in a county belonging to m distinct cross-state county pairs.
This potentially introduces mechanical correlation across county
pairs as the residuals are not independent if the counties are within
the same higher-order border segment. Second, there is a positive
serial correlation in within-bank balance sheet metrics over time. To
correct for these potential sources of bias and possible heteroscedas-
ticity, robust standard errors are clustered at the bank, state, and bor-
der segment levels separately (Cameron, Gelbach, and Miller 2006;
Dube, Lester, and Reich 2010). Because the sample includes only
30 state clusters, I adjust standard errors for clustering using bias-
reduced linearization (Angrist and Pischke 2009).

Results
Results of estimating Eqs. (1)–(3) for average differences in the

probability of bank failure, balance sheet metrics, and postcrisis credit
intermediation by liability insurance (public or mutual, covering
All debts or circulating Notes only), double liability, and unit banking
laws are reported and discussed below.
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Probability of Bank Failure

Results of estimating Eq. (1) for average differences in the proba-
bility of bank failure by public liability insurance, mutual liability
insurance, double liability, and unit banking law coverage are pre-
sented in Table 2. Panel A reports estimated coefficients on continu-
ous variables indicating the number of years of coverage by liability
insurance (public or mutual insurance, of All debts or circulating
Notes only), double liability, or branch banking through time t, while
panel B reports estimated coefficients on binary variables indicating
coverage at time t. Estimating both continuous and binary treatment
effects allows me to distinguish the effects of changes in bank incen-
tives, which may require time to manifest in observable variables,
from the effects of simple regulatory implementation or nonimple-
mentation.

Estimated coefficients reported in panel A of Table 2 reveal that a
longer period of coverage by double liability was associated with a
lower probability of bank failure, during both crisis and noncrisis
years. Estimated coefficients reported in columns 1 and 4 indicate
that, for the entire 1794–1863 period, banks in counties with an addi-
tional year of coverage by double liability had a 0.1 percentage point
lower probability of failure, and a 0.2 percentage point lower proba-
bility of failure during noncrisis years specifically, than banks in con-
tiguous border counties without. Estimated coefficients reported in
panel A, columns 2 and 3, meanwhile, reveal that an additional year
of coverage by double liability was also associated with a lower prob-
ability of institutional failure during the crises of 1837 and 1857.13

Banks in counties with an additional year of coverage by double lia-
bility had a 1 percentage point lower probability of bank failure dur-
ing the Panic of 1857, and a nonstatistically 1.3 percentage point
lower probability of failure during the Panic of 1837, than banks in
contiguous border counties without.

Estimated coefficients reported in panel A of Table 2 reveal that a
longer period of permission of branch banking was associated with a
lower probability of bank failure during noncrisis, but not crisis,
years. Estimated coefficients reported in columns 1 and 4 indicate
that, for the entire 1794–1863 period, banks in counties with branch

13I define the crisis years for the Panics of 1837 and 1857 as 1837–38 and
1857–58, respectively.
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banking for an additional year had a 0.1 percentage point lower
probability of bank failure, as well as a 0.1 percentage point lower
probability of failure during noncrisis years specifically, than banks in
contiguous border counties without. Estimated coefficients reported
in columns 2 and 3, however, indicate that banks in counties with an
additional year of branch banking were no more or less likely to fail
during the Panics of 1837 and 1857 than banks in contiguous border
counties without.

Results presented in panel A of Table 2 suggest that longer peri-
ods of coverage by liability insurance, with the exception of public
insurance of all debts, generally had positive effects on the probabil-
ity of bank failure. Estimated coefficients reported in columns 1 and
4 reveal that, for the entire 1794–1863 period, an additional year of
coverage by public insurance of circulating notes or mutual insurance
of all debts was associated with 0.1 and 1.2 percentage point higher
predicted probabilities of bank failure, respectively, and 0.1 and 0.8
percentage point higher probabilities of failure during noncrisis years
specifically. While banks in counties covered for an additional year by
mutual insurance of all debts were no more or less likely to fail dur-
ing the Panics of 1837 and 1857 than banks in contiguous border
counties not covered, an additional year of coverage by public insur-
ance of circulating notes was associated with a 0.2 percentage point
higher probability of failure during the Panic of 1857.

Results presented in panel A, columns 3 and 4, of Table 2 also
indicate that, while banks in counties with an additional year of
coverage by mutual insurance of all circulating notes were 2.2 per-
centage points more likely to fail during the Panic of 1857, they were
statistically no more or less likely to fail during noncrisis years, or over
the course of the entire 1794–1863 period, than banks in contiguous
border counties without. Banks in counties with an additional year of
coverage by public insurance of all debts, meanwhile, were statisti-
cally no more or less likely to fail at any time during the entire period,
during crisis or noncrisis years, relative to banks in contiguous border
counties without.

Estimated coefficients reported in panel B, columns 1 through 4,
of Table 2, meanwhile, suggest that the mere existence of a public
liability insurance scheme, either of all debts or circulating notes
only, in a given year (crisis or noncrisis) was unassociated with the
probability of bank failure. In contrast, banks in counties covered
by mutual insurance of all debts during the Panic of 1837 had a
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7.9 percentage point lower probability of failure than banks in con-
tiguous border counties not covered, while banks in counties cov-
ered by mutual insurance of circulating notes in a given noncrisis
year had a 6.2 percentage point (5.2 percentage point for the entire
1794–1863 period) lower probability of failure than banks in con-
tiguous border counties not covered.14

Estimated coefficients reported in panel B, columns 1 through 4,
of Table 2 indicate that, while banks in counties permitting branch
banking in a given noncrisis year or during the Panic of 1857 were no
more or less likely to fail than banks in contiguous border counties
with unit banking, branch banking was associated with 5.1 percentage
point higher probability of failure during the Panic of 1837.15

Meanwhile, though banks in counties covered by double liability in
1837–38 had a 3.3 percentage point lower probability of failure than
banks in contiguous border counties with single liability, for the entire
1794–1863 period and for noncrisis years specifically, banks in coun-
ties covered by double liability in a given year were no more or less
likely to fail than banks in contiguous border counties not covered.

Results presented in Table 2 therefore present a highly nuanced
picture. Generally, the longer banks were covered by double liability,
the lower the probability of failure during both crisis and noncrisis
years. Otherwise, while double liability during the Panic of 1837 was
associated with a lower probability of bank failure, coverage by dou-
ble liability in any single year was unassociated with the probability of
failure. Similarly, the longer banks were allowed to branch the lower
the probability of failure during noncrisis, but not crisis, years. But
the permission of branch banking in any single year was otherwise
generally unassociated with the probability of bank failure.

In contrast, though public insurance of circulating notes in any
single year was unassociated with the probability of bank failure, the
longer banks were covered by public insurance of circulating notes
the higher the probability of failure during both noncrisis and crisis
years. Finally, though coverage by mutual insurance of all debts dur-
ing the 1837 crisis specifically, and of circulating notes in any single
noncrisis year generally, was associated with a lower probability of
failure, the longer banks were covered by mutual insurance of all

14Though these results are only statistically significant at the level of 10 percent.
15Though this result is only statistically significant at the level of 10 percent.
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debts and circulating notes the higher the probability of failure
during noncrisis and crisis years, respectively.

Together, results reported in Table 2 therefore strongly suggest
that the length of time during which banks were covered by public or
mutual liability insurance, double liability, or branching, rather than
simply whether they were covered, was an important predictor of the
probability of bank failure. In particular, longer periods of coverage
by double liability or branch banking were associated with lower
probabilities of bank failure, though in the latter case only in
noncrisis years. In contrast, longer periods of coverage by liability
insurance, either public or mutual, were variably associated with
higher probabilities of failure in crisis or noncrisis years, or both.

Balance Sheets

To explore potential channels through which liability insurance,
double liability, and branch banking impacted the probability of bank
failure, I also estimate Eq. (2) for differences in average balance
sheet metrics. Estimated coefficients for the effects of years covered
by liability insurance (public or mutual, of all debts or circulating
notes only), double liability, and branch banking on bank balance
sheets are reported in Tables 3 and 4.

Estimated coefficients reported in column 1 of Table 3 indicate
that coverage by double liability and mutual insurance of circulating
notes had significant effects on average leverage ratios. Banks in
counties with an additional year of coverage by double liability were
3.6 percentage points less levered than banks in contiguous border
counties without. In contrast, banks in counties covered by mutual
insurance of circulating notes for an additional year were 43 percent-
age points more levered than banks in contiguous border counties
without. Longer-term coverage by branch banking, public insurance
of all debts or circulating notes, or mutual insurance of all debts do
not appear to have had significant effects on bank leverage ratios.

Results reported in columns 2–4 of Table 3 indicate that public
and mutual liability insurance, double liability, and branch banking
also had significant effects on the composition of bank lending port-
folios. Estimated coefficients presented in column 2 of Table 3
indicate that the ratio of real estate lending to total assets was 0.1
and 0.04 percentage points higher at banks in counties with an
additional year of coverage by public insurance of circulating notes
and all debts, respectively, than at banks in contiguous border
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counties without. Similarly, the ratio of real estate lending to total
assets was 0.1 percentage points higher both at banks in counties
with an additional year of coverage by mutual insurance of circulat-
ing notes and at banks in counties with an additional year of cover-
age by mutual insurance of all debts than at banks in contiguous
border counties without. In contrast, the ratio of real estate lending
to total assets was 0.02 and 0.1 percentage points lower at banks in

TABLE 3
Balance Sheet Asset Metrics by Liability Insurance,

Double Liability, and Branching

(2) (3)
(1) Real Estate Lending / Interbank Lending /

Leverage Ratio Assets Assets

PublicNotes ^0.023 0.001*** 0.001***
(0.03) (0.00) (0.00)

PublicAll ^0.031 0.000** 0.004***
(0.02) (0.00) (0.00)

MutualNotes 0.430*** 0.001* 0.007***
(0.08) (0.00) (0.00)

MutualAll 0.017 0.001** ^0.004***
(0.03) (0.00) (0.00)

Double ^0.036** ^0.000* 0.000
(0.01) (0.00) (0.00)

Branch ^0.007 ^0.001*** 0.000
(0.01) (0.00) (0.00)

N 33,968 33,977 34,294
R2 0.034 0.126 0.244

Notes: Each column reports estimated coefficients for average levels of
the indicated dependent variable by years of coverage by liability insur-
ance (public or mutual insurance, of all debts or circulating notes only),
double liability, or branch banking (�’s in Eq. (2)). All regressions control
for county population, urban population (population residing in municipal-
ities of more than 2,500 inhabitants), agricultural and manufacturing out-
put by value, and railway and navigable waterway indicators in the most
proximate decennial census year. Also included are county, border pair,
and border pair-by-year fixed effects. Robust, BRL standard errors are
reported in parentheses and clustered at the bank, border segment, and
state levels. *** p 3 0.01, ** p 3 0.05, * p 3 0.10.
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counties with an additional year of coverage by double liability and
branch banking, respectively, than at banks in contiguous border
counties without.

Estimated coefficients presented in column 3 of Table 3 indicate
that the ratio of interbank lending to total assets was 0.1 and 0.4 per-
centage points higher at banks in counties with an additional year of

TABLE 4
Balance Sheet Liability Metrics by Liability
Insurance, Double Liability, and Branching

(1) (2) (3) (4)
Deposits / Notes / Interbank Borrowing / Cash /
Liabilities Liabilities Liabilities Liabilities

PublicNotes 0.000 0.000 0.001** 0.001***
(0.00) (0.00) (0.00) (0.00)

PublicAll ^0.003*** ^0.001 0.002*** ^0.003***
(0.00) (0.00) (0.00) (0.00)

MutualNotes 0.012*** ^0.003 0.006*** ^0.004***
(0.00) (0.00) (0.00) (0.00)

MutualAll 0.009*** ^0.005*** 0.000 ^0.008***
(0.00) (0.00) (0.00) (0.00)

Double ^0.004*** 0.003*** 0.000 0.001***
(0.00) (0.00) (0.00) (0.00)

Branch ^0.002*** 0.001** 0.000** 0.003***
(0.00) (0.00) (0.00) (0.00)

N 34,091 34,091 34,091 33,977
R2 0.596 0.532 0.370 0.431

Notes: Each column reports estimated coefficients for average levels of
the indicated dependent variable by years of coverage by liability insur-
ance (public or mutual insurance, of all debts or circulating notes only),
double liability, or branch banking (�’s in Eq. (2)). All regressions con-
trol for county population, urban population (population residing in
municipalities of more than 2,500 inhabitants), agricultural and manu-
facturing output by value, and railway and navigable waterway indicators
in the most proximate decennial census year. Also included are county,
border pair, and state-by-year fixed effects. Robust, BRL standard errors
are reported in parentheses and clustered at the bank, border segment,
and state levels. *** p 3 0.01, ** p 3 0.05, * p 3 0.10.
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coverage by public insurance of circulating notes or all debts,
respectively, than at banks in contiguous border counties without.
Similarly, the ratio of interbank lending to total assets was 0.7 per-
centage points higher at banks in counties with an additional year of
coverage by mutual insurance of circulating notes than at banks in
contiguous border counties without. In contrast, the ratio of inter-
bank lending to total assets was 0.7 percentage points lower at banks
in counties with an additional year of coverage by mutual insurance
of all debts than at banks in contiguous border counties without.
Longer-term coverage by double liability or branch banking, how-
ever, was unassociated with differences in interbank lending as a
fraction of all bank assets.

Results presented in columns 1–4 of Table 4 indicate that pub-
lic and mutual liability insurance, double liability, and branch
banking also had significant effects on the composition of bank
funding. Estimated coefficients reported in column 1 of Table 4
reveal that the ratio of deposits to total liabilities at banks in coun-
ties with an additional year of coverage by mutual insurance of all
debts or circulating notes was 0.9 and 1.2 percentage points
higher, respectively, than at banks in contiguous border counties
without. In contrast, the ratio of deposits to total liabilities at banks
in counties with an additional year of coverage by public insurance
of all debts, double liability, or branch banking was 0.3, 0.4, and 0.2
percentage points lower, respectively, than the deposit ratio at
banks in contiguous border counties without. Longer-term cover-
age by public insurance of circulating notes, however, does not
appear to have been associated with differences in deposits as a
fraction of all bank liabilities.

Estimated coefficients reported in column 2 of Table 4 indicate
that the ratio of bank notes to total liabilities at banks in counties with
an additional year of coverage by double liability or branch banking
was 0.3 and 0.1 percentage points higher, respectively, than the notes
ratio at banks in contiguous border counties without. In contrast, the
ratio of notes to total liabilities at banks in counties with an additional
year of coverage by mutual insurance of all debts was 0.5 percentage
points higher than at banks in contiguous border counties without.
Longer-term coverage by mutual insurance of circulating notes and
public insurance of circulating notes or all debts, however, do not
appear to have been associated with differences in bank notes as a
fraction of all bank liabilities.
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Estimated coefficients in column 3 of Table 4 reveal that the ratio
of interbank borrowing to total liabilities at banks in counties with an
additional year of coverage by public insurance of notes or all debts,
mutual insurance of notes or all debts, or branching was 0.1, 0.2, 0.6,
and 0.03 percentage points higher, respectively, than the interbank
borrowing ratio at banks in contiguous border counties without.
Longer-term coverage by double liability or mutual insurance of all
debts, however, do not appear to have been associated with differ-
ences in interbank borrowing as a fraction of all bank liabilities.

Estimated coefficients reported in column 4 of Table 4 indicate
that the ratio of cash holdings to total liabilities at banks in counties
with an additional year of coverage by public insurance of notes or
mutual insurance of notes or all debts was 0.3, 0.4, 0.8 percentage
points lower, respectively, than the cash reserve ratio at banks in con-
tiguous border counties without. In contrast, the cash reserve ratio at
banks in counties with an additional year of coverage by public
insurance of circulating notes, double liability, or branch banking was
0.1, 0.1, and 0.3 percentage points higher, respectively, than at banks
in contiguous border counties without.

Results presented in Tables 3 and 4 therefore reveal that public
and mutual liability insurance, double liability, and branch banking
significantly affected bank lending portfolios and methods of fund-
ing, with consequent effects on balance sheet risk. Longer-term cov-
erage by double liability was strongly associated with more
conservative bank borrowing and lending; not only were banks with
double liability less levered, but they also maintained higher cash
reserve ratios, relied more on note issuance versus deposits for
funding, and had lower relative exposure to real estate. While the
longer-term permission of branch banking was associated with
greater reliance on interbank borrowing, it also seems to have been
associated with less reliance on deposits versus notes, higher cash
reserves, and lower real estate exposure.

In contrast, while it appears that only mutual insurance of circu-
lating notes had a significant positive effect on bank leverage over
the long term, both public and mutual insurance of circulating notes
or all debts had significant effects on the risk profile of bank lend-
ing and funding. In general, longer-term public and mutual liability
insurance was associated with increased exposure to real estate
and/or interbank lending, and greater reliance on deposit taking
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and/or interbank borrowing versus notes issuance. Longer-term
coverage by liability insurance was also associated with the mainte-
nance of lower cash reserves as a fraction of total liabilities.

Postcrisis Credit Intermediation
Because a common argument in favor of bank liability insurance is

that disruptive reserve drains owing to bank runs can result in bal-
ance sheet contraction and consequent credit disintermediation,
thereby transmitting financial shocks to the real economy, I also esti-
mate Eq. (3) for average percentage changes (from 1856, precrisis
averages) in note circulation, deposits, and total and interbank lend-
ing during the Panic of 1857, with results presented in Table 5.

Estimated coefficients reported in columns 1 and 2 of Table 5 indi-
cate that average declines in note circulation and deposits were 47.7
and 25.7 percent smaller, respectively, in 1857–58 for banks in coun-
ties with an additional year of coverage by double liability than for
banks in contiguous border counties without. In contrast, banks in
counties with an additional year of coverage by mutual insurance of
notes or all debts experienced 50.8 and 16.4 percent larger declines,
respectively, in note circulation, and 26.8 and 27.5 percent larger
declines, respectively, in deposits. Longer-term coverage by branch
banking and public insurance of notes or all debts do not appear to
have been associated with differential changes in note circulation or
deposits during the crisis of 1857.

Estimated coefficients reported in columns 3 and 4 of Table 4
reveal that banks in counties with an additional year of coverage by
double liability relatively increased total lending, and interbank lend-
ing specifically, by 21.7 and 20.9 percent more, respectively, in
1857–58 than banks in contiguous border counties without. In con-
trast, banks in counties with an additional year of coverage by mutual
insurance of circulating notes relatively contracted total lending by 20
percent in 1857–58, versus banks in contiguous border counties with-
out. Banks in counties with an additional year of coverage by mutual
insurance of all debts, meanwhile, relatively contracted interbank
lending by 55.7 percent in 1857–58, versus banks in contiguous bor-
der counties without. Though banks in counties with an additional
year of coverage by public insurance of all debts relatively increased
total lending by 0.4 percent in 1857–58, versus banks in contiguous
border counties without, they also experienced relative contractions
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in interbank lending by 2.0 percent. Branch banking and public insur-
ance of notes do not appear to have been associated with differential
changes in note circulation or deposits during the 1857 crisis.

Results presented in Table 5 therefore suggest that longer-term
coverage by double liability significantly attenuated outflows of bank

TABLE 5
Post-1857 Changes in Balance Sheet Metrics by

Liability Insurance, Double Liability, and
Branching Coverage

(3) (4)
(1) (2) Loans and Interbank

Circulation Deposits Discounts Lending

PublicNotes ^0.001 0.001 0.000 0.005
(0.00) (0.00) (0.00) (0.00)

PublicAll 0.001 ^0.004 0.004* ^0.020***
(0.00) (0.00) (0.00) (0.01)

MutualNotes ^0.508*** ^0.268*** ^0.200*** ^0.611
(0.03) (0.04) (0.04) (0.43)

MutualAll ^0.164*** ^0.275*** 0.324 ^0.557***
(0.04) (0.07) (0.28) (0.10)

Double 0.477*** 0.257*** 0.217*** 0.209***
(0.03) (0.05) (0.03) (0.06)

Branch 0.003 ^0.049 0.017 ^0.049
(0.04) (0.04) (0.03) (0.08)

N 2,573 2,558 2,570 2,521
R2 0.185 0.129 0.277 0.149

Notes: Each column reports estimated coefficients for average percent
changes in the indicated dependent variable in 1857 and 1858, relative to
1856 means, by years of coverage by liability insurance (public or mutual
insurance, of all debts or circulating notes only), double liability, or branch
banking (�‘s in Eq. (3)). All regressions control for county population, urban
population (population residing in municipalities of more than 2,500 inhabi-
tants), agricultural and manufacturing output by value, and railway and navi-
gable waterway indicators in the most proximate decennial census year. Also
included are county, border pair, and state-by-year fixed effects. Robust,
BRL standard errors are reported in parentheses and clustered at the bank,
border segment, and state levels. *** p 3 0.01, ** p 3 0.05, * p 3 0.10.
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deposits and declines in note circulation during the Panic of 1857.
Double liability, moreover, was also associated with large relative
increases in both aggregate lending and interbank lending specifically.
In contrast, longer-term coverage by mutual liability insurance ampli-
fied both deposit withdrawals and contractions in note circulation, as
well as declines in overall lending and interbank lending specifically.
Public liability insurance and branch banking, meanwhile, were gen-
erally ineffective at mitigating credit disintermediation.

Conclusion
I exploit historical discontinuities at contiguous county borders in

the pre–Civil War United States to analyze the effectiveness of alter-
native policy approaches to attenuating financial instability. I find
that, while longer periods of coverage by branch banking lowered the
probability of bank failure in noncrisis years, and longer-term cover-
age by double shareholder liability lowered the probability of failure
in both noncrisis and crisis years, public and mutual liability
insurance generally elevated the probability of failure the longer they
were in effect, in crisis as well as noncrisis years. Moreover, I find
that, whereas longer-term coverage by double liability was associated
with lower risk taking, the reverse was true of longer-term coverage
by public insurance of circulating notes and mutual insurance.
Finally, I also find that double liability attenuated, while mutual
insurance amplified, credit disintermediation during crises, which
suggests that the implicit, off-balance-sheet equity buffer provided
by double liability may have mitigated counterparty risk during
crises.

The results of this study therefore indicate that branch banking
was not as effective as previous studies have estimated in attenuating
the risk of bank failure. Though branching did lower the probability
of bank failure the longer it was in effect, this was true only during
noncrisis years. Compared to previous studies, results also suggest
that public liability insurance, though generally ineffective, was not as
counterproductive as previously estimated. Further research is
needed to evaluate whether and how additional nuances in double
liability rules, state chartering requirements, and the design and
implementation of antebellum liability insurance programs—in par-
ticular, variation in capital requirements, examination standards and
commission composition, and the structure of assessments—may
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have correlated with differential outcomes. Also, this and previous
studies may be omitting potential interaction effects between liabil-
ity insurance and double liability, and between double liability and
branching. Last, future research should examine the possibility of
economic tradeoffs between financial stability, on the one hand, and
broad credit provision and industrial and infrastructural develop-
ment, on the other hand.
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