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Abstract

We study how extended stockholder liability shaped bank resolution during and after the Panic
of 1893, comparing California state banks (unlimited liability) with national banks (double
liability). Using newly assembled data linking California state bank presidents to census records
and national bank stock ownership data from Examination Reports, we measure managers’
personal exposures to extended liability. For California state banks, traditional fundamentals
predict involuntary liquidations but do not explain voluntary exits. Instead, voluntary exits are
driven by managers’ liability exposure, local economic risk, and personal wealth, consistent with
managers responding to unlimited liability by initiating preemptive, orderly resolutions. For
national banks under double liability, voluntary and involuntary liquidations are more similar,
and personal exposure plays a smaller role in risk management. These findings show that
substantial personal liability exposure can operate for modern prudential tools like compensation
clawbacks and living wills. However, such extended liability also magnifies credit contractions
during downturns, highlighting a fundamental tradeoff between micro-stability and
macroeconomic fragility in regulatory design.

JEL classification: G21, N12, N22, D82, E32.
Keywords: Managerial Liability, Corporate Governance, Bank Risk-taking, Orderly Liquidation,
Credit Crunches

1 We thank Sriya Anbil, Mark Carlson, Dong Beom Choi, Sergio Correia, Juan Pablo Gorostiaga, Sasha Indarte,
Ralf Meisenzahl, Rodney Ramcharan, Keeyoung Rhee, Tianyue Ruan, Greg Weitzner, Sarah Quincy, Angela
Vossmeyer for their discussions of related work at the Chicago Fed, 2025 FIRS, 2025 American Financial
Association Annual Meeting, 2024 Central Bank of Chile Banking and Financial Stability Workshop, 7th Bristol
Workshop on Banking and Financial Intermediation, 2024 Federal Reserve Monetary and Financial History
Workshop, 2024 Yale Program on Financial Stability, and 2024 Economic History Annual Meeting, 19™ Conference
on Asia-Pacific Financial Markets. We acknowledge the excellent research assistance by Marie Abanill, Yewande
Ford, and Gary Vargas. The views expressed in this paper are those of the authors and do not reflect the views of the
FDIC. Haelim Anderson: Andersen Institute for Finance and Economics (Haelim.anderson@andersen.com),
Charles W. Calomiris: Andersen Institute for Finance and Economics and NBER
(charles.calomiris@andersen.com), Jennifer Rhee: Federal Deposit Insurance Corporation (jrhee@fdic.gov).

1


mailto:jrhee@fdic.gov

1. Introduction

The 2023 failures of Silicon Valley Bank and First Republic revived a longstanding
regulatory concern: when banks approach insolvency, managers often "gamble for resurrection,”
delaying resolution and electing not to raise new equity capital in hopes of recovery or regulatory
forbearance. Distressed bank managers facing problems may even increase their portfolio risks
as part of that gamble. For example, Texas banks did this in the 1980s by lending on speculative
real estate deals in the wake of oil industry loan troubles that began in 1982 (Cole, Eisenbeis, and
Horvitz, 1996). Weak banks in that era boosted their stock price by increasing risk, exploiting the
asymmetric incentives generated by a combination of deposit insurance and strictly limited
liability (Brewer and Mondschean, 1992; Brewer, 1995; Brewer and Jagtiani, 2013). Similarly,
evidence from 2022 shows that banks with the most fragile funding reduced their interest rate
hedges during monetary tightening to boost short-term profits while increasing their exposure to
further rate hikes, behavior consistent with gambling for resurrection (Jiang, Matvos, Piskorski
and Seru, 2023).

Thus, in recent years, increasing bankers' personal liability has been recognized as an
important potential regulatory tool for counteracting managers’ incentive to gamble. Modern
regulatory tools like clawbacks and deferred compensation expose managers to the consequences
of excessive risk-taking by tying their personal wealth to firm outcomes. Some critical empirical
questions, however, remain unanswered: How much does personal liability for bankers translate
into conservative risk management? Can an incentive for bankers to manage risks better reduce
bank losses from disorderly failure? And if bankers can be incentivized to do so, what are the
consequences of that more conservative behavior for the supply of credit?

Extended liability in the 1890s provides a unique opportunity to examine how personal
liability affects bankers' incentives during periods of financial distress. Extended liability is
closely related to compensation clawback incentive design because it ties a manager’s personal
wealth directly to the size of the bank’s losses at failure. Because this personal financial exposure
grows as a bank's condition deteriorates, extended liability gave bank presidents and directors a
private financial incentive to resolve a weakening bank voluntarily and early, rather than waiting
for depositor withdrawals to force a regulator-initiated receivership. In this paper, we examine
how bankers respond to that incentive, and how their responses affected bank resolution

decisions and the supply of credit.



Three structural features of today’s banking system make it hard to measure the potential
link between managerial liability and resolution timing using modern data. First, nearly all banks
today operate under strictly limited liability, which caps losses at equity invested, leaving
managers with little personal financial exposure when a bank fails. Second, safety net protections
from deposit insurance, lender-of-last-resort facilities, and FDIC receivership reduce debt market
discipline on banks. Together, these factors mean that managerial choices to "delay-and-pray"
carry few, if any, adverse consequences for bank managers. Third, modern data sources rarely
capture executives' personal exposures from their risk management decisions. We lack data on
bankers’ outside wealth, liquidity, or net worth at distress, and how their risk management
actions reflect those exposures. Thus, it is hard to test how possible policy changes (e.g., salary
clawbacks) affect risk management choices of bankers.

The 1890s provide a rare historical laboratory that relaxes these three constraints. Bank
managers held substantial amounts of bank stock and faced extended liability for unpaid debts.
Unlike modern strictly limited liability, this regime imposed personal financial exposure to fund
a failing bank’s depositor shortfall (i.e., the difference between the face value of deposits and the
liquidation value of the bank’s assets, before making use of extended liability). California state
banks had unlimited liability for shareholders, while national banks had double liability.

Furthermore, bank resolution was decided mainly by market participants rather than
government supervisors. Among national banks, voluntary liquidations accounted for 79 percent
of all failures, while the remaining 21 percent were forced to close by depositor discipline and
subsequently placed in receivership. Both exit paths were associated with deteriorating
conditions, though they differed in timing and in the role of depositor discipline. Depositors were
highly risk-intolerant. Historically, increases in insolvency risk prompted timely withdrawals,
forcing banks to increase their cash-to-loan ratios or close (Calomiris and Wilson, 2004;
Calomiris and Jaremski, 2019). The threat of depositor discipline, together with stockholder
liability exposure, incentivized voluntary closures to prevent the greater losses from a forced
liquidation. Bank officers and directors had the power to close banks preemptively, and often had
an incentive to do so given their liability for funding depositor shortfalls. However, despite being
the dominant mode of bank exit during this period, voluntary liquidation remains an under-
explored topic in the literature on historical bank failures.

These institutional features created strong incentives for managers to respond



preemptively to rising bank distress, but identifying those responses requires a shock large
enough to place many banks at meaningful risk of failure. The Panic of 1893 provides precisely
such a setting. The Panic of 1893 and the ensuing recession generated a large system-wide shock
that produced a substantial number of both voluntary exits and involuntary liquidations. Using
comprehensive data on the stockholdings of officers and directors we directly examine the
incentives of key managers: Presidents, Vice Presidents, Cashiers, and Assistant Cashiers. These
officers held significant equity, possessed private information about their banks, and drove bank
resolution decisions. For California state banks, we link the most important managers, bank
Presidents, to the 1880 and 1900 U.S. Censuses to construct a proxy for their personal wealth,
which should have mattered for their voluntary closure incentives. We also explore several
additional measures that capture the exposure of state and national bank managers to potential
loss. In doing so, we are able to see how exposure to potential loss shaped both ex ante risk-
taking and ex post resolution decisions.

Several important findings emerge. First, we find that bank managers acted effectively as
their own resolution authority. When they faced sufficiently large potential personal losses, they
opted for voluntary liquidation. VVoluntary liquidation was the dominant mode of exit: 68 percent
of California state bank closures were voluntary, and 87 percent of those banks were solvent at
exit, requiring no assessments on stockholders to fund a deposit shortfall.

Second, California state bank managers used unlimited liability as a "timing trigger,"
choosing to liquidate early, well before their bank’s balance sheet weakened enough to trigger
destabilizing depositor withdrawals. Involuntary liquidation during this period was associated
with much weaker bank fundamentals. Banks forced into involuntary liquidation exhibited
higher leverage and deep insolvency, with deposit-to-capital ratios exceeding 520 percent and
losses exceeding 200 percent of capital. This aligns with traditional views of forced closures as
balance-sheet-driven, highly predictable events (Calomiris and Mason 1997, 2003a, Correia,
Luck, and Verner 2025).

Third, and most critically, our results reveal a stark divergence in the drivers of bank
exits. While traditional fundamentals like leverage and asset risk predict California state banks’
involuntary closures, they do not explain their voluntary liquidations. Instead, the decision to
wind down a solvent bank is strongly associated with the managers’ personal exposure to the

depositor shortfall as the result of unlimited liability.



Fourth, we show that to understand the drivers of voluntary liquidations, one must
distinguish between those occurring during the Panic of 1893 and those in subsequent years.
During 1893, voluntarily liquidating California state banks had balance sheets that were stronger
than those liquidating involuntarily, but weaker than survivors. After 1893, voluntarily
liquidating banks were fundamentally indistinguishable from survivors. Additionally, for the
1894-1896 period, the local economic environment, rather than individual bank fundamentals,
affected the decisions of exposed managers to voluntarily liquidate. Specifically, bankers
responded to perceived potential future failure threats. Banks operating near locations where
failures occurred in 1893 were significantly more likely to liquidate preemptively.

We find different patterns for national banks subject to double liability. For national
banks, asset losses and balance sheet fundamentals were remarkably similar between voluntary
and involuntary liquidations from 1893 to 1896, and both groups were significantly weaker than
surviving banks. While double liability exposure did predict voluntary liquidations, it did not
produce the same early-exit timing trigger that we find for California state banks. Given the
weakness of national banks that liquidated voluntarily, deposit market discipline likely would
have closed many of them soon thereafter had managers not preemptively acted.

These findings suggest that the “delay-and-pray” behavior observed in modern failures
like SVB is a structural byproduct of limited liability and safety net protection, rather than an
inevitable feature of banking. A key policy implication is that modern prudential regulatory tools
would be more effective if they mimicked the incentives of extended liability. By ensuring that
those who manage risk are the first to lose when those risks materialize, regulators can
effectively “outsource” conservative risk management choices and the timing of resolution to the
managers themselves.

However, like any effective tool for limiting bank risk exposures, a policy that introduces
highly conservative risk management carries cyclical consequences for the aggregate supply of
credit. Bank-driven credit contractions can severely magnify macroeconomic downturns
(Bernanke 1983; Calomiris and Mason 2003b). In that framework, contraction occurs through
two channels: (1) weak banks fail and cease lending and (2) surviving banks curtail lending to
shed risk, preserve capital and avoid depositor panics (see also Calomiris and Wilson 2004,
Calomiris and Carlson 2016, Calomiris and Jaremski 2019, Baron, Verner and Xiong 2021).



Unlimited liability magnifies these credit crunches through multiple distinct channels. It
magnifies the curtailing of lending by surviving banks because bankers subject to unlimited
liability aggressively cut lending to protect their personal wealth. Unlimited liability also creates
a new “exit” channel: some of the banks that would have chosen to remain with a reduced credit
supply under double liability choose to exit the market entirely through voluntary liquidation.
This preemptive exit of healthy institutions to protect managerial wealth further magnifies the
contraction of credit during downturns.

Our empirical results for national banks suggest that this third, voluntary-exit channel
was economically negligible under double liability because national banks choosing voluntary
liquidation were already near failure. Under unlimited liability, however, this channel becomes
highly active. If unlimited liability had been applied nationally in the 1890s, the aggregate credit
supply would have contracted far more sharply in response to loan losses. In Section 6, we
provide an estimate of this additional credit supply channel for the 1893-1896 period if all U.S.
banks had been subject to unlimited liability (similar to the experience of California state banks
in the 1890s). Ultimately, these negative credit supply effects reveal a fundamental policy
tradeoff: extended liability structures make the banking system safer and more stable, but they
magnify macroeconomic recessions by inducing sharper credit supply contractions.

Our findings inform the design of modern regulatory tools. For example, the RECOUP
Act of 2023 grants regulators authority to claw back executive compensation under the
assumption that financial penalties will deter excessive risk-taking. Our analysis of double versus
unlimited liability suggests that, to be effective, such penalties must scale large enough to
threaten a substantial amount of a banker’s personal wealth, and bankers must possess sufficient
personal wealth to make extended liability meaningful. If the clawback exposure is too small, it
will fail to alter managerial behavior.?

Our paper contributes to four primary strands of literature. First, we contribute to the
literature on the role of extended liability in promoting banking system stability. Prior studies
emphasize extended liability’s ex ante incentives, meaning incentives that operate before distress

occurs, when directors make portfolio choices under uncertainty. This work shows that double-

2 The safety net of deposit insurance and Fed lending was not present in the 1890s. It is quite possible that even
double liability, enacted within the current system, could have a larger effect on encouraging conservative risk
management and early voluntary closures than it did under the pre-safety net banking system.

6



liability banks held safer portfolios and were less likely to fail (Esty 1998; Mitchener and
Richardson 2013). We complement this literature by examining liability's ex post incentives,
meaning incentives that operate after a macroeconomic shock has exposed a bank to distress,
shaping how managers respond as failure becomes imminent. Our evidence shows that personal
liability increases the likelihood of voluntary liquidation as a preemptive response to prospective,
rather than realized, losses.

Second, we document the incompleteness of the dominant narrative in the historical
banking literature, which treats historical closures as a uniform response to fundamentals
(Calomiris and Mason 1997, 2003a; Calomiris and Carlson 2016, 2023). By distinguishing
voluntary exits from involuntary liquidations, we show that fundamentals predict the latter, but
fail to explain the former, which was a much more prevalent form of bank closures in the 1890s.
In 1894-1896, California state banks’ voluntary exits reflected management loss aversion,
magnified by local economic contagion, rather than balance sheet distress.

Third, we connect the managerial incentives literature (Saunders et al. 1990; Pathan
2009; DeYoung et al., 2013) to the literature on historical bank performance. While the modern
corporate governance literature focuses on equity ownership and compensation design, it
overlooks managers’ personal balance sheets, including their liquid wealth, real estate, or outside
business interests, which determine their capacity to absorb losses. We account for the top four
bank managers’ exposures to loss and collect additional data on bank presidents’ wealth by
linking California state bank presidents to federal census records. Together, these data allow us
to create proxies for managerial potential loss and provide a rare empirical test of how the
amount of personal wealth directly shapes risk-taking and resolution decisions.

Fourth, we identify a new channel connecting recessionary shocks to credit supply
contractions. Recessions reduce credit not only by forcing weak banks to close and surviving
banks to de-risk, but also by incentivizing fundamentally healthy, solvent banks to voluntarily
liquidate to insulate their managers’ personal wealth from a volatile economic environment.

The remainder of the paper is organized as follows. Section 2 gives historical background
about the macroeconomic and banking environment of the 1890s. Section 3 provides summary
statistics on losses, leverage, and other bank characteristics for California state banks and
national banks in the 1890s. Section 4 introduces the data sources and outlines our methodology

for measuring personal liability exposure and bank risk management. Section 5 presents



regression results for our failure prediction models for both voluntary and involuntary
liquidations. Section 6 estimates the counterfactual macroeconomic credit-supply contractions

attributable to the voluntary exits of strong banks from 1894 to 1896. Section 7 concludes.

2. Historical Background and Institutional Setting

This section reviews the macroeconomic and banking environment of the 1890s. First, we
examine the major economic cycles of the decade, especially the depression of 1893 (triggered
by the Panic of 1893), the subsequent recovery of 1894-1895, and the secondary recession of
1895-1896. Second, we describe California's banking environment. Characterized by an absence
of capital and reserve requirements, this state-chartered system relied on the private risk
management of bank owners and managers, distinguishing it from the nationally chartered
system and other state-chartered banks.

2.1. The 1890s and the Response of California Banks

The Panic of 1893 marked one of the most acute financial crises of the nineteenth
century, resulting in the suspension of over 500 banks nationwide and sharp contractions in
credit and deposits. In California, statewide bank deposits plunged 22 percent from January to
July 1893, while rural banks saw even steeper drops of up to 37 percent amid agricultural
distress. Table 1 provides summary statistics on California bank failures, while Table 2 reports
the characteristics of these banks, their managers, and a comparison group of national banks.
Precise variable definitions are provided in Appendix Table Al.

Bank failures occurred throughout much of the United States in the years 1893-1896.
Although the first phase of bank distress subsided after 1893, bank failures persisted through
1896. This protracted instability was driven in part by banks’ choosing to voluntarily exit the
industry, as illustrated by the liquidation trends in Figure 1. The broader economy faced
persistent headwinds, culminating in a secondary, milder recession at the end of 1895. This
downturn is associated with renewed anxieties regarding the gold standard and the political

influence of the "Free Silver" movement.® The macroeconomic toll of this prolonged crisis was

3 There is substantial disagreement among five studies that date the peaks and troughs of pre-World War | business
cycles. Fortunately, they all agree on the dating of peaks and troughs for 1893-1896. For a full discussion of these
sources, see the Historical Data Appendix to Calomiris, Castells-Jauregui, Heider and Hoerova (2026).
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substantial: real GNP declined by a cumulative 12 percent between 1892 and 1896, industrial
production fell roughly 15 percent, and manufacturing unemployment peaked at 18 percent,
which were levels of economic distress unmatched until the 1930s.

In California, these national shocks were compounded by localized vulnerabilities.
Beyond its exposure to volatile global wheat exports, where prices halved by 1894, the state
experienced contractions in silver mining and railroads. As a result, rural real estate values

dropped 30 to 50 percent, farm foreclosures surged, and Pacific trade contracted.

2.2. Regulatory Environment: Unlimited vs. Double Liability

California’s regulatory environment during the 1890s was minimal by modern standards.
State-chartered banks faced no statutory reserve requirements, no risk-weighted minimum
capital-to-asset rules, and no formal early-intervention mandates. Examinations by the Board of
Bank Commissioners were periodic and limited in scope, focusing on balance-sheet verification
rather than forward-looking assessments of risk. Regulators lacked the authority to intervene
proactively, and supervisory closures occurred only when a bank was clearly unable to meet its
obligations. Because of these limitations, the timing and execution of bank liquidation were
determined primarily by market discipline via depositor withdrawals, or by the bank’s own
president and board of directors, who could choose voluntary exit. Henceforth, we use the terms
voluntary liquidation, voluntary exit and voluntary failure interchangeably to denote shareholder-
initiated dissolution.

National banks, by contrast, operated under a more structured regulatory regime
governed by the National Banking Act. This federal framework mandated minimum capital
requirements (essentially, a minimum bank size requirement, not a minimum ratio of capital to
assets) scaled to town size, and required banks to maintain cash reserves (in the form of cash and
interbank deposits) equal to 15 percent (for country banks) to 25 percent (for reserve and central
reserve city banks) of their deposits. These strict national bank charter requirements posed
regulatory hurdles for California’s smaller, locally focused state banks. Furthermore, national
banks faced tighter supervisory oversight, including more frequent examinations, restrictions on
dividend payments, and a prohibition on real estate lending. Stockholders of national banks were
also subject to double liability, meaning that in the event of liquidation, shareholders could be

assessed up to the par value of their shares to pay back their depositors.



Faced with these federal constraints, the majority of California banks opted for state
charters. Only about thirty national banks operated in California during the early 1890s,
concentrated in urban centers such as San Francisco and Los Angeles. By choosing state
charters, banks secured lower capital thresholds, greater asset-allocation flexibility, and fewer
supervisory constraints. However, state-chartered banks operated under a different legal
constraint: California’s constitution mandated proportional unlimited liability for stockholders.
By exposing bank owners, who typically managed banks during this era, to unbounded personal
losses in the event of bank failure, the state system relied on private incentives rather than formal
regulatory standards and supervisory interventions to discipline risk-taking.*

Our analysis confirms that most of California’s state banks could not have easily
transitioned to a national charter. As shown in Appendix Figure A1, a low percentage of state
banks would have met the minimum cash and capital requirements of the National Banking Act
between 1890 and 1896. Panel A shows that only about 30 percent of state banks would have met
both requirements. While approximately 63 percent of state banks satisfied the reserve
requirement, only about half (averaging 52 percent) met the capital requirement (Panel B). When
combined with the federal prohibition on real estate lending, these capital and reserve barriers
prevented most state banks from entering the national system, reinforcing the dominance of the
state-chartered, unlimited-liability regime.

In sum, while stockholders in both systems faced extended liability, their operating
environments diverged. The interaction of federal rules, including lending prohibitions, cash
reserve ratios, and minimum capital requirements, contrasted with the regulatory flexibility and
unlimited liability of the California state system. This state-level environment placed a high
premium on managerial incentives. Shareholder-managers relied on their own ex ante choices
about asset management and leverage, as well as ex post choices regarding lending and voluntary
exits, to preserve solvency and protect their personal wealth.

These distinct liability regimes directly influenced how banks exited the market. Under
California’s unlimited liability rule, voluntary exit served as a critical defensive tool for
shareholders to limit personal financial exposure before facing insolvency. This form of

corporate self-governance could be initiated at any time by shareholders and directors, regardless

4 In California, San Francisco was designated as a reserve city, so we use reserve and capital requirements based on
San Francisco.
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of the bank's immediate financial condition. In contrast, involuntary liquidation was an external

intervention, typically triggered by depositor withdrawals and executed under the direct control

of bank regulators rather than the bank’s own officers. Appendix A (Legal Process of Voluntary
Liquidation and Receivership) provides a detailed description of the legal mechanics governing

both exit paths.

3. Descriptive Statistics on Bank Exits
3.1. Bank Exit Patterns
California State Banks’ Voluntary vs. Involuntary Liquidations

Between 1890 and 1900, 48 California state banks failed.®> Our analysis focuses on the
high-failure period from 1890 through 1896. Although the overall number of failures was high,
the majority of closing institutions, 68 percent, opted for voluntary liquidation. The two exit
modes, voluntary and involuntary liquidations, differed significantly in several notable respects.
Solvency was highly correlated with the mode of exit: 87 percent of banks that liquidated
voluntarily were solvent, compared to only 18 percent of those liquidated involuntarily.®

The two types of closures differed with respect to the size of liquidation losses (the
“shortfall” between liquidated assets’ realized value and the face value of deposits), their
leverage (deposit-to-capital ratios) at the time of failure, and the final deposit repayment rate
(which included assessments from stockholders). To understand how the exit mode affected
these liquidation outcomes, we focus on 29 banks that completed liquidation by 1896.

Table 1 shows that California state banks undergoing involuntary liquidation had
substantially higher deposit-to-capital ratios (i.e., leverage) than those entering voluntary
liquidation. Specifically, banks in involuntary liquidation exhibited deposit-to-capital ratios
exceeding 520 percent, compared with only 70 percent for banks in voluntary liquidation. Note
that in our calculations of deposit-to-capital ratios, we use deposits at the start of liquidation

instead of the numbers reported in the last call report prior to liquidation. This ensures that the

S Fifty banks were in the process of being liquidated during that time frame. The difference in those two numbers
reflected the fact that the liquidation of some banks was notoriously time-consuming; the commissioner was still
processing the liquidation of two banks that had failed as far back as 1878 as late as 1900.

& Note that all involuntary liquidations result in receiverships (where banks are liquidated through a regulatory
process). Involuntary liquidations only produced receiverships if managers were unable to pay depositors fully. In
our sample, two voluntary liquidations of California state banks end up as receiverships. None of the voluntary
liquidations of national banks in our sample resulted in receiverships.
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large outflow of deposits often observed before liquidation is correctly reflected when we
estimate the off-balance sheet liability.

Financial losses also varied dramatically by exit mode. We measure these as the share of
losses to loans relative to paid-in capital. Voluntarily closed banks faced minimal losses,
averaging 15 percent of paid-in capital. In contrast, involuntarily closed banks suffered losses
averaging 207 percent of paid-in capital.

Losses also varied by solvency status at closure: banks deemed solvent at closure
incurred an average of just 5 percent losses relative to capital, while insolvent ones faced average
losses of 232 percent. These patterns align with leverage disparities, as highly leveraged banks
undergoing involuntary liquidation experienced far larger losses than their voluntary
counterparts. Depositor recovery rates averaged 89 percent overall but varied sharply by exit
mode: 94 percent for voluntary liquidations versus 76 percent for involuntary.

The timing patterns of the two types of failures also differed. Figure 1 shows the number
of voluntary and involuntary liquidations by year between 1890 and 1896, for California state
banks (in Panel A) and for national banks nationwide (in Panel B). It shows that liquidations of
both kinds spiked in 1893 for both national and California state banks. While liquidation in 1893
was mostly involuntary, in periods both before and after 1893, for both California state banks

and national banks, most liquidations were voluntary decisions by bank management.

National Bank Voluntary and Involuntary Exits

Figure 2 shows that this cyclical timing difference for voluntary and involuntary
liquidations held for national banks for the period 1863 to 1935. Similar to California state
banks, voluntary liquidations of national banks, both during and outside the 1890s, made up a
larger share of total exits outside of severe business cycle downturns. Figure 2 also shows that,
on average, the vast majority of national bank closures (79 percent) were voluntary. It was
therefore the rule rather than the exception for bank managers to decide to dissolve their banks
before liabilities exceeded assets, a choice that limited their personal financial liability in the
event of failure. For the nation as a whole, depositor losses for voluntary liquidations of national

banks from 1893 through 1896 were essentially zero.” By contrast, involuntary liquidations

7 Only three voluntary liquidations of national banks ended in receiverships, with small loss rates that left the
national average at essentially zero.
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resulted in $12.5 million of depositor losses, representing a 27.8 percent loss rate.

Our analysis of national bank failures uses the sample from Calomiris and Carlson
(2017), which includes banks that survived the Panic of 1893 as well as the 1893 bank failures of
both types nationwide (shown in Panel B of Appendix Figure A2). Calomiris and Carlson used
various measures of bank condition to forecast failure in 1893 and found little difference in the
attributes of voluntary and involuntary failures in their sample. Their predictive model generated
similar average failure risk scores for both groups of failing banks.

Applying their failure risk model to banks from 1894 to 1896 yields a similar result.
Voluntary and involuntary failures had highly comparable model scores in each of those years,
as reported in Appendix Table A2, and these scores differ sharply from those of surviving
national banks. Judging from this sample and the predictors used by Calomiris and Carlson
(2017), national bank failures of both types appear to be fundamentally similar.

3.2. Bank Characteristics by Failure Type

Characteristics of California State Banks

Table 2, Panel A reports key characteristics of California state banks from 1890 to 1896.
Panel A provides summary statistics for the state bank sample and breaks down key
characteristics by failure status. Given the absence of any regulatory minimum capital ratio
requirements for state banks, one might expect thin capital buffers. Yet California state banks
held substantial capital. In 1892, their average equity ratio was 39 percent (as shown in
Appendix Table A3). This suggests that deposit market discipline or unlimited liability
encouraged state banks ex ante to protect depositors by maintaining high equity ratios. In asset
composition, state banks held relatively few liquid assets. Their average cash-to-asset ratio in
1892 was just 7 percent, while the average loan-to-asset ratio exceeded 70 percent. Furthermore,
unsecured loans constituted 48 percent of all loans in 1892. State banks pursued a very different
business model from national banks, one that pursued a much wider range of loans, and one that

relied more on equity than cash assets to provide safety for depositors.®

8 The limited number of national banks in California precludes detailed failure analysis of them. In our sample period
there was one voluntary and one involuntary California national bank failure. Those failed banks—whether voluntary
or involuntary—exhibited lower equity ratios and higher unsecured loan ratios than surviving national banks. National
banks in California on average had equity (36 percent) and cash ratios (9 percent) roughly similar to state banks (39
percent equity in Panel A), suggesting comparable solvency and liquidity profiles overall. National banks held far
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When we break down asset composition by banks’ eventual failure status, some
surprising patterns emerge. Involuntarily liquidated state banks had lower loan ratios and higher
cash ratios than voluntary liquidations. However, failed banks tended to carry more unsecured
loans than surviving banks, suggesting that differences in failure costs may have been driven by
exposure to high losses on unsecured loans. Indeed, both voluntary and involuntarily failed
banks had, on average, higher unsecured loan ratios than surviving banks.

California state banks that suffered involuntary failure also had much lower equity ratios
than either surviving banks or banks that underwent voluntary liquidation. Before the onset of
the panic, the average equity ratio of involuntarily failed banks was over 16 percentage points
lower than that of their voluntarily failed peers. In fact, banks that failed voluntarily had higher
equity ratios than surviving banks. In short, equity ratios ranked voluntarily liquidated banks
highest, followed by survivors, with involuntarily liquidated banks lowest. This suggests that
higher equity, combined with the decision to undergo an orderly voluntary liquidation, offset
these voluntarily closing banks’ higher exposure to loan risk relative to survivors.®

As noted in the previous section, California state banks’ asset losses were lower under
voluntary liquidation. Based on the summary stats reported in Table 2, and asset losses
documented in Table 1, we attribute the lower losses under voluntary liquidation to two primary
channels: the passage of time and managers’ private information. Bank managers are likely to be
able to realize better recovery values on loans before outside creditors or regulators initiate
liquidation and losses escalate. Further, delaying liquidation implies that the asset wind-down
occurs under less favorable macroeconomic conditions, as involuntary liquidations are

concentrated during cyclical troughs.

Characteristics of National Banks
Panel B of Table 2 presents summary statistics by subsequent failure status for our
nationwide sample of national banks. We find that both voluntarily and involuntarily liquidated

national banks had, on average, higher loan-ratios than surviving banks. However, unlike

more unsecured loans than state banks, partly because they were prohibited from real estate lending—which comprised
44 percent of state bank loans on average.

9 As we discuss in detail below, involuntary failure is generally associated with higher expected presidential liability
than voluntary failure, and that pattern is also visible in actual presidential liability across all the years in the sample,
reported in Table 2. However, there was a major outlier in the other direction: Pacific Bank of San Francisco, whose
liabilities were roughly ten times those of other involuntarily failed banks.
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California state banks, both groups also had higher equity ratios than survivors. This may seem
puzzling, but failed banks sometimes lose deposits for many months prior to their failures,
mechanically raising the equity ratio (see Calomiris and Mason, 1997). Furthermore, banks with
higher loan portfolio risk (which our portfolio risk measures cannot capture) endogenously

choose higher equity to satisfy market discipline.

4. Data, Measurement, and Estimation Strategy

This section describes the data used in our regression analysis, explains how we measure
bank managers’ personal liability exposure under both unlimited liability (for California state
banks) and double liability (for national banks). Our empirical strategy for California state banks
integrates three primary sources: (i) digitized balance sheets and liquidation records from the
California Board of Bank Commissioners, (ii) newly assembled census-linked data on bank
officers, and (iii) hand-collected information on liquidation outcomes, including assessments and
asset recoveries. For national banks, we use stockholders’ data from examinations reports and

balance sheet data from call reports.

4.1. Data Sources
California State Banks
Our California state bank dataset is constructed from the Reports of the Board of Bank
Commissioners of the State of California from 1890 to 1896.1° The Board collected and
published detailed balance sheets biannually in January and July; we use the July reports
throughout our analysis. These reports provide information on deposits, capital, cash reserves,
loan portfolios, real-estate holdings, and securities. They also list the names and individual
shareholdings of all officers and directors, enabling us to measure their ownership stakes.!!
The reports document all bank closures and distinguish between voluntary and
involuntary closures. VVoluntary liquidations were initiated by management (subject to approval

by the bank’s directors), typically while the bank remained solvent. In contrast, involuntary

10 Our sample period ends in 1896 because the California legislature did not allocate printing funds for the Bank
Commissioners' reports in 1897, 1898, and from 1901 to 1904. We consistently collect balance sheet data from the
July reports.

11 Given our use of lagged presidential liability values in our empirical analysis to mitigate endogeneity, it becomes
crucial to identify and exclude banks that underwent changes in their bank presidents throughout the sample period.
Neglecting this step could lead to a flawed association of ex-presidential liability with a new president.
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closures were resolutions initiated by depositor withdrawals reflecting market discipline in
response to perceived insolvency risk and completed by regulators placing the bank into
receivership. For each closure, the reports record the date of closure, the appointment of a
receiver, and subsequent liquidation outcomes. For 29 state banks that fully completed
dissolution during our sample window, we observe final repayment rates to depositors and
shareholders. This classification of exit modes is essential for separating discretionary
managerial decisions from market-enforced closures.

To characterize the governance structure underlying these ownership measures, we
tabulate all officers and directors listed in each bank’s records across both banking systems.
Among the 221 California state banks observed between 1890 and 1896, we identify 1,703
named board members, an average of 7.7 per bank. Among these individuals, 686 held
managerial positions of President, Vice President, Cashier, or Assistant Cashier, an average of
3.1 per bank. Every bank had exactly one President. For the 106 national banks examined during
1893, examination records list 957 individuals in a director role and 420 in managerial roles.
These counts correspond to averages of 9.0 directors and 4.0 titled officers per bank, reflecting
larger governance bodies than those of California state banks.

While our full roster of officers and directors provides controls for overall board
structure, bank Presidents were the top managers and typically the managers with the largest
shares in the bank. In our empirical specifications, we analyze how Presidents’ personal wealth
influenced their incentives to initiate voluntary liquidations.

To construct proxies for personal wealth and local social ties, we manually linked
individual state bank presidents to the 1880 and 1900 U.S. Censuses (the 1890 Census was
destroyed in a fire and is therefore unavailable). We conducted this linkage using names,
occupations, counties of residence, and family information. Out of the 313 individuals who
served as California state bank presidents between 1890 and 1896, we successfully matched 304
to at least one census (278 to 1880 and 237 to 1900).%2

The census provides several proxies for wealth and social embeddedness, including

homeownership, occupation, nativity, migration history, and household structure. While coarser

2 The lower match rate in the 1900 census primarily reflects mortality among bank presidents over the twenty-year
interval. Where census questionnaires vary across decades, we harmonize the underlying variables to ensure
consistency.
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than modern wealth metrics, these indicators capture significant variation in personal solvency,
which is a crucial factor under an unlimited-liability regime.

Finally, we construct geographic control variables for local economic conditions and
potential wealth. We further supplement these individual-level wealth proxies with county-level
measures, including the average manufacturing wage in the county and the average home price,

both of which are highly correlated with the baseline wealth of local financial elites

National Banks

For national banks, we use the sample and the balance sheet and stock ownership data
compiled by Calomiris and Carlson (2016, 2017) in their analyses of national bank risk
management and national bank involuntary liquidations in the 1890s. We augment their model of
national bank failure risk during 1893 by considering additional data on the bank stock holdings
of officers as potential predictors of voluntary liquidation, separately considering the effects of
stockholdings on the two failure types.

We further augment the Calomiris and Carlson dataset (which studied failures in 1893)
with the national bank call report and bank failure data compiled by Correia, Luck, and Verner
(2025), which provide detailed balance sheet information and classify the failure type of every
national bank in the 1890s. Merging these datasets allows us to examine how managerial liability
affects the likelihood of voluntary and involuntary bank closures while controlling for banks'
balance sheet characteristics. We also use national census data to control for the local economic

conditions of national banks at the county-level.

4.2. Measuring Personal Liability Exposure Under Unlimited Liability

Under California’s unlimited liability rule, bank managers, like all bank stockholders,
provided unlimited off-balance sheet personal guarantees to the depositors of their institutions.
These guarantees were structured on a pro-rata basis. A shareholder holding 10 percent of the
stock was liable for up to 10 percent of the depositor “shortfall,” defined as the difference
between the value of deposits and liquidated bank assets. This structure distinguished the regime
from joint and several liability, where any single shareholder could be held responsible for the
entirety of the bank’s obligations.
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The economic value of this guarantee depended on the individual stockholder’s wealth. A
cash-poor stockholder provided no effective guarantee, whereas a wealthy stockholder possessed
sufficient out-of-bank assets to fully cover their pro-rata portion of even a substantial depositor
shortfall. This effective off-balance sheet guarantee represents the personal wealth a stockholder
was legally required to transfer to depositors on a pro rata basis upon failure, provided that such
wealth existed and could be seized by regulators under extended liability.

To proxy for the magnitude of these guarantees, we calculate the dollar value of capital
holdings rather than simple ownership percentages. While previous studies of double liability
focus on the percentage of shares held, share percentages can be a misleading measure of
exposure under an unlimited pro rata liability regime. Because a manager’s personal exposure is
proportional to the bank’s total debt, even a minor equity stake in a large institution can translate
into a massive dollar-denominated personal liability.

As noted above, asset losses were lower under voluntary liquidation. We attribute the
higher prospective losses under involuntary liquidation to two primary channels: the timing
disadvantage of delayed wind down and the identity of the liquidating party. Bank managers who
originated their banks’ loans are likely to realize higher recovery rates than an external receiver.
Furthermore, delaying liquidation implies that the asset wind-down occurs under less favorable
macroeconomic conditions, as involuntary liquidations are concentrated during cyclical
troughs.*3

Given the punitive nature of unlimited liability, we assume that the decision to liquidate
voluntarily depends on the expected difference between managers' personal liability exposure
under voluntary and involuntary liquidation. We model the expected personal liability exposure
of bank managers under either voluntary or involuntary liquidation, assuming that the managerial
decision to liquidate voluntarily depends on the expected difference between these two values.
Among banks that failed, asset portfolio composition played an important role in determining
loss severity, particularly for involuntary liquidations, which exhibited substantial cross-sectional
variation. Specifically, we find a high positive covariance between losses for involuntary

liquidations and the proportion of unsecured loans in the bank’s portfolio. We exploit this

13 State records for California banks do not report precise failure dates, preventing a direct test of whether
involuntary liquidations occurred later in the economic cycle than voluntary ones. However, precise closure dates
are available for national banks and are discussed in relation to Figure 5 below.
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relationship to forecast cross-sectional differences in expected losses. This approach is supported
by the single involuntary liquidation for which we directly observe recovery rates by asset
classes, which confirms that recovery rates are substantially lower for unsecured loans.'*

Specifically, we estimate the difference between two values: the off-balance-sheet
expected liability of managers associated with a prospective involuntary liquidation and the
liability associated with a prospective voluntary liquidation. We denote this difference as
AE[Manager Liabilities]. Because actual shortfalls are unobserved for all surviving institutions,
and because failed banks do not reveal the counterfactual shortfall under the alternative
resolution regime, we estimate expected liability exposure using a cross-sectional regression of
deposit shortfalls on loan composition, leverage, and cash holdings for all liquidated banks.®
The resulting coefficients allow us to predict hypothetical deposit shortfalls under both voluntary
and involuntary regimes. To construct 4E/Manager Liabilities], we multiply the difference
between the estimated shortfalls under the two regimes by the combined percentage of shares
owned by the President, Vice President, Cashier, and Assistant Cashier.

To estimate expected counterfactual shortfalls, we use the following Poisson pseudo-
maximum likelihood (PPML) model:

E(YielX;e) = explao + vI; + B'Xie + T'(I; X Xi¢) + 8¢}

The dependent variable, Y; ;, is the ratio of the deposit shortfall to total assets for voluntarily
liquidated and involuntarily failed banks between 1890 and 1896. X; . is a vector of controls,
which are the cash-to-asset ratio, the equity-to-asset ratio, the ratio of unsecured loans to total

assets; I; is an indicator variable equal to 1 for voluntary liquidation and zero otherwise. We

14 Detailed recovery data by loan class are reported only for the California Savings Bank of San Diego, which
entered liquidation on November 11, 1891. A receiver was appointed in March 1892, and the 1892 and 1893 Bank
Commissioners' reports provide detailed valuations of the liquidated assets. Figure 3 reproduces excerpts of these
valuations. In the 1892 report, the receiver valued mortgage-backed loans and investments at approximately 50
percent of book value. For unsecured personal loans, the commissioners omitted numerical estimates entirely, noting
instead: “whatever may be recovered on the bond of J. W. Collins for $18,000, and on that of Fred. T. Hill for
$15,000.” These figures reflect preliminary assessments compiled prior to the formal valuation of the bank's asset
portfolio.

15 The dependent variable in this cross-sectional regression is the ratio of the deposit shortfall to total assets for
banks failing in 1893. We restrict the estimation sample to 1893 to compare shortfalls at a common cyclical trough
early in our sample period. The regressors include a constant, an indicator for voluntary liquidation, the cash-to-asset
ratio, the equity-to-asset ratio, the ratio of unsecured loans to total assets, and interactions between the voluntary
liquidation indicator and each of the three balance sheet metrics. These interaction terms allow the marginal effect of
each asset characteristic to vary across liquidation regimes. The resulting estimates are used to predict counterfactual
exposures for all banks in the sample, including survivors. For banks that actually failed, we substitute the realized
deposit shortfall in place of the predicted value, assuming expected losses equaled realized losses.
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include time fixed effects to control for the cyclical effect in losses during the sample period. We
also include interactions between the voluntary liquidation indicator (I;) and the vector of
balance sheet metrics (X; ;). These interaction terms allow the marginal effect of each asset
characteristic to vary across liquidation regimes.

The balance-sheet variables are selected because they capture the primary dimensions of
bank risk identified in the banking literature. Credit risk for California state banks is closely
related to the proportion of unsecured loans. Loans secured only by personal signatures were
considered highly risky by bank examiners during this period. This is supported by state
commissioners’ estimates of liquidated assets from the failure of the California Savings Bank of
San Diego, for which we directly observe recovery rates by asset classes. These estimates
confirm that recovery rates are substantially lower for unsecured loans. Asset liquidity is
typically measured using the ratio of cash and interbank deposits to total assets. However,
California state banks held very few interbank deposits during this period, and many banks held
none. Thus, we use only the cash-to-assets ratio as our measure of liquidity. Solvency is
measured using the equity-to-assets ratio, which was the principal indicator of bank capital
adequacy. California state banks maintained high capital ratios with more than 30 percent of
their assets as equity on average.

We use a Poisson pseudo maximum likelihood (PPML) model rather than ordinary least
squares, which avoids the estimation problem created by the zero-lower bound on losses. The
deposit shortfall is bounded below at zero, and a substantial share of failed banks (particularly
those that liquidated voluntarily) experienced no depositor shortfall. A linear regression
generates negative predicted loss values, while a log-linear specification requires dropping
observations with zero losses, eliminating precisely the observations that are most informative
for identifying differences between voluntary and involuntary liquidations. The exponential
mean function underlying PPML is strictly positive by construction and leaves the dependent
variable in levels, so zero-shortfall banks are retained as ordinary observations requiring no
transformation.

The estimated model is then used to predict counterfactual depositor shortfalls for every
bank in the sample, including those that survived. Expected losses under voluntary liquidation
are obtained by setting the voluntary-liquidation indicator equal to one, while expected losses

under involuntary liquidation are obtained by setting the indicator equal to zero. To construct
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AE[Manager Liabilities], we multiply the difference between the estimated shortfalls under the
two regimes by the combined percentage of shares owned by the managers (President, Vice
President, Cashier, and Assistant Cashier).

Wealthier managers faced greater effective contingent liabilities, as more out-of-bank
wealth was available to satisfy depositor claims. In our regression analysis of the effect of
AE[Manager Liabilities] we therefore include measures of wealth. Although we do not observe
managers’ total wealth directly, we incorporate several individual-level proxies: whether the
bank’s president, typically the largest manager shareholders, owned a home, and whether that
property was mortgaged.'® We also incorporate county-level proxies for local wealth under the
assumption that bankers residing in wealthier counties possessed greater personal assets. Our two

county-level proxies are the average manufacturing wage and the average home price.

4.3 Measuring Personal Liability Exposure Under Double Liability

Under the national banking system, double liability capped a manager’s maximum
personal liability at their share of paid-in capital. Although managerial liabilities could in
principle vary with the size of depositor losses, the cap implies that expected exposure cannot
exceed the manager’s equity share, a fixed, ex ante quantity that does not move with the realized
severity of a bank's losses. For national banks in our sample, we therefore do not construct a
bank-specific measure of change in expected managerial liabilities (1E/Manager Liabilities])
based on balance sheets and liquidation outcomes.

The relevant variation for national banks in managerial risk exposure lies instead in the
deposit shortfall, which determines whether double liability is triggered and how close the
manager is to the cap. During the 1893-1896 period, depositor losses for national banks in
voluntary liquidation were effectively zero, and losses in receiverships displayed limited cross-
sectional variation. The mean depositor loss during 1893-1896 was 38.5 percent with a variance

of 7.3 percent; for the broader 1896-1913 period, the corresponding figures were 28.6 percent

16 In ongoing work, we find that wealthier bank presidents had higher contingent liability exposure. The presence of
a wealthy principal shareholder likely enhanced a bank's capacity to attract depositors, as wealthier presidents,
possessing unencumbered personal assets, could more credibly guarantee risky bank liabilities. In regressions
predicting the scale of a president's contingent liability, individual wealth proxies emerge as the most important
determinants. Unencumbered homeownership is positively associated with higher liability exposure, whereas an
outstanding mortgage predicts a significant reduction.
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and 7.3 percent. This limited dispersion in depositor losses implies that expected managerial
exposure under double liability exhibited little cross-sectional variation for national banks.

This homogeneity in depositor losses reflects the stricter regulatory framework governing
national banks. As shown in Panels A and B of Table 2, national banks exhibited less variation in
loans-to-assets than California state banks due to their larger required holdings of cash assets.
National banks also maintained more uniform equity ratios and engaged in more homogeneous
commercial lending. These requirements resulted in smaller, more uniform depositor shortfalls.

Moreover, because liability under double liability is capped rather than proportional to
realized losses, as it is under unlimited liability, managers' personal exposure was largely
disconnected from variation in their bank's balance sheet. Given the low variation in national
bank balance sheets, in depositor shortfalls and in contingent liability exposures, we analyze
national banks by simply including a baseline measure of potential managerial exposure
(manager-owned paid-in capital) to evaluate its capacity to predict voluntary liquidations.
Because depositor losses under voluntary liquidation were effectively zero, manager-owned
paid-in capital—the maximum liability under double liability—provides a natural measure of the
maximum difference in managerial exposure between involuntary and voluntary liquidation

under double liability.

Section 5. Regression Analysis

5.1. Explaining Voluntary and Involuntary Closures

In our empirical analysis of California state bank and national bank closures, we begin
Section 5 with models that include only variables capturing bank conditions. These measures
have established theoretical connections to failure risk and are standard in the empirical banking
literature for forecasting distress. These variables capture liquidity risk (the risk of being unable
to meet depositor withdrawals with current cash) and asset risk. Alongside leverage, these two
factors are widely understood contribute to bank insolvency risk.

Asset liquidity is measured by the ratio of cash assets to total assets. Holding higher cash
reserves reduces both insolvency risk (by reducing the proportion of assets in risky loans) and
illiquidity risk (by increasing the bank’s ability to meet deposit withdrawals). Banks held cash

assets either as physical vault cash or as interest-bearing interbank deposits. Interbank deposits
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had the advantage of earning 2 percent interest. However, regulators discouraged overreliance on
them because they introduced systemic vulnerabilities. During panics, banks outside of major
financial centers frequently withdrew correspondent balances en masse from reserve cities like
New York or Chicago, potentially overwhelming those institutions and triggering wider banking
suspensions. Conversely, banks that held balances in city reserve centers themselves could face
sudden liquidity shortfalls if their correspondents suspended payments. Both factors were
important in the Panic of 1893, as shown by Calomiris and Carlson (2017). We distinguish
between the two forms of cash assets because interbank balances were less reliable during times
of stress. We include vault cash and deposits due from other banks separately in our analysis.

Credit risk is proxied by the ratio of loans-to-assets, and the share of specific types of
loans, such as unsecured loans, within the total loan portfolio. Unsecured loans, or loans secured
only by personal signatures, were considered highly risky during this period.

Solvency and liquidity risks are also mitigated by higher equity-to-asset ratios. A larger
equity cushion (lower leverage) reassures depositors and makes default less likely. Our equity
measure includes both paid-in capital and accumulated surplus. More equity increases the bank’s
loss-absorbing capacity. Because historical assessments under extended liability regimes were
levied on the par value of the paid-in capital, banks with higher paid-in capital relative to total
equity possessed a larger pool of potential loss absorption to protect depositors. Thus, we also
consider whether the ratio of paid-in capital-to total equity independently affected failure risk.

Our estimation strategy first establishes whether and how these dimensions of bank
condition predict involuntary exits and involuntary liquidations. We subsequently introduce
measures of managerial loss exposure to evaluate their incremental predictive power. We model
California state banks separately from national banks because the two groups differed
fundamentally in geographic location, regulatory oversight, and lending portfolios.

Methodologically, we demonstrate that it is generally preferable to model each type of
failure (voluntary or involuntary) separately. In these specifications, we compare either
involuntary or voluntary liquidations against surviving banks, excluding observations of the
alternative failure type from the estimation sample. We also consider broader comparisons that
retain all observations in a single model. In that single-model approach, we either pool voluntary
and involuntary liquidations together in a single binary outcome (reported in columns labeled

“Both Failure”) or distinguish between them by using an ordered probit model (reported in
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columns labeled “Ordered”). The ordered probit treats the two failure types as distinct outcomes
along a continuum of distress. This comparative framework allows us to evaluate the empirical
value of separating the two failure types when modeling them against survivors. It also enables
us to assess how alternative specifications perform across different years in our sample.

We also employ model of failures that distinguish voluntary from involuntary
liquidations for national banks. This departs from the approach of Calomiris and Carlson (2017)
for predicting 1893 failures; they analyzed the two failure outcomes jointly, based on their
finding that both were similarly predictable.

After presenting baseline prediction models based solely on bank condition in Tables 3
and 4, we introduce variables capturing the extended liability exposure of bank managers in
Tables 5 through 8. These variables take account of the unlimited liability of California state
bank managers and double-liability exposure of the officers and directors of national banks. We
hypothesize (and confirm) that these liability metrics are particularly powerful predictors of
voluntary liquidations. In these extended estimations, we continue to evaluate separate models
for voluntary and involuntary closures.

We begin by examining how bank risk management and resolution decisions interacted
during the 1892-1896 period. To do so, we analyze how bank characteristics forecast involuntary
failure probability and investigate whether the same characteristics that predict involuntary
closure also predict voluntary closure. This analysis is conducted separately for California state
banks and for our national sample of national banks. We then investigate how managerial

exposures to contingent liabilities affected voluntary liquidations across both regulatory regimes.

Section 5.2. Model Specification Analysis
We begin by estimating how bank risk-taking predicts involuntary closures among

California state banks in 1893 using a standard probit model:

P(Yi,1893 = 1|Xi,1892) =d(ap + ﬁXi,1892) 1)

Here, Y; 1g031s an indicator equal to one for bank i's closure in 1893 as the result of involuntary
liquidation. In these baseline specifications, reported in Table 3, the vector of independent
variables X; 154, includes the bank-level characteristics: Log(Assets), Log(Bank Age), the

equity-to-asset ratio, the cash-to-asset ratio, the loan-to-asset ratio, the unsecured loan ratio, the
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real estate loan ratio, the ratio of paid-in capital-to-total bank net worth, the ratio of deposits due
from and due to other banks relative to assets. Among the variables listed, the unsecured loan
ratio and the real estate loan ratio is only relevant for California state bank analysis, as we do not
have a similar breakdown of loan assets for national banks. Independent variables included in the
regression are constructed corresponding to standard predictors of bank distress, as described in
Section 5.1.

While all these variables are potential predictors of insolvency, their empirical
forecasting power varies. We report the estimation results for California state banks in Panel A
of Table 3, and for national banks in Panel B. To select the parsimonious model that balances
goodness of fit with parsimony to avoid overfitting, we employ the Bayesian Information
Criterion (BIC).

For California state banks, the model in Column (7) of Panel A is preferred under the
BIC. During the banking crisis of 1893, larger banks, institutions with lower equity ratios, and
those with higher proportions of unsecured loans faced a statistically significant increase in the
probability of involuntary liquidation.

Panel B of Table 3 reports the corresponding estimation results for our national bank
sample, utilizing a slightly modified independent variable list to reflect regulatory differences in
federal lending regulations and loan reporting. Column (3) of Panel B displays the best (lowest)
BIC. Several features of this preferred specification warrant emphasis. First, deposits due to
other banks significantly increased failure risk, consistent with prior research on the transmission
of liquidity risk in the Panic, whereas deposits due from other banks exerted a protective,
negative effect on failure probability. Second, larger national banks were significantly less likely
to fail, a size effect opposite in sign to the positive coefficient observed for California state
banks. In the banking literature, greater asset size is typically associated with more diversified
portfolios, which is the conventional interpretation for the negative size coefficient in national
bank failure models. However, asset size may also proxy for fundamentally different business
models. For California state banks, the positive size effect suggests that larger institutions
operated with riskier lending portfolios or were exposed to localized shocks tied to their
particular lines of business. This interpretation aligns with the distinctive structure of
California’s banking sector and the heterogeneous risks faced by its larger institutions.
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County characteristics are not included in the preferred regression in Column (3) of Panel
B, yet balance sheet characteristics covary with locational variables in ways that may reflect
omitted location-specific attributes of loan risk. Furthermore, other bank-specific, non-location-
specific unobservable credit risk differences likely explain the puzzling positive coefficient on
the equity ratio (marginally significant) and negative coefficient on the loan ratio in Panel B.

When evaluating failure forecasting regressions, one should interpret them as predictive
models, not structural equations. Because loan ratios and equity ratios are endogenous choices
made by banks to satisfy market discipline, unobservable higher-risk loans, whether driven by a
bank’s specific business model or its geographic location, tend to be associated negatively with
both ratios. In a crisis, the negative impacts of higher risk lending can easily overwhelm the
protective buffers of higher equity and lower loans-to-assets. This dynamic can explain why we

sometimes observe positive coefficients on the loan and equity ratios in our estimations.

Section 5.3. Bank Closure Prediction

Table 4 evaluates whether the empirical models developed to forecast involuntary
liquidation in 1893, reported in Table 3, remain effective for predicting both voluntary and
involuntary liquidations during the entire 1893-1896 period. Specifically, we estimate the
following model:

P(Yi,t = 1|Xi,t—1) = qD(QO + BXit-1t+ 19t)

As in the previous subsection, the regressors are measured in the last reporting period
before failure, and the set of controls follows the specification selected in Table 3. Because we
pool failures across 1893-1896 rather than estimating within a single year, we additionally
include year fixed effects to absorb common annual shocks to loss severity over the period.

This evaluation is conducted separately for California state banks in the first four
columns and our nationwide sample of national banks in the last four columns. We examine four
modeling specifications in Table 4 using a panel structure measuring bank characteristics at the
end of the year predicting the forecasted failures. Columns (1) and (5) report pooled probit
regressions that combine both voluntary and involuntary failures. Columns (2) and (6) restrict the
dependent variable to voluntary liquidations, while Columns (3) and (7) focus exclusively on
involuntary liquidations. Finally, Columns (4) and (8) report ordered probit models, which allow
the two failure types to share common determinants but respond to them in different degrees.
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Column (1) of Table 4 indicates that bank closures overall were not predictable based on
balance sheet ratios. However, this null result likely reflects the prevalence of voluntary closures
relative to involuntary failures. Column (3) demonstrates that a low equity ratio was a strong,
statistically significant predictor of failure for these banks. The model also reports a negative and
marginally significant coefficient on the loan ratio, which is hard to interpret. For voluntary
liquidations, bank condition variables show little to no forecasting poser for voluntary
liquidations across Columns (1), (2), and (4), with the sole exception of bank size, which now
enters with a negative coefficient opposite to the size effect for California state banks in the 1893
state bank models in Table 3. This indicates that balance sheet metrics useful for forecasting
involuntary liquidations are of little use for predicting voluntary failures. This also shows that
voluntarily liquidated banks were practically indistinguishable from survivor banks in terms of
their balance sheet characteristics.

In contrast, for national banks, the forecasting model developed in Table 3 for predicting
1893 involuntary failures performs similarly well for both voluntary and involuntary failures
during the 1893-1896 period. However, even among national banks, factors that predict
voluntary and involuntary failures are different. Examinations of columns (5) through (7) show,
for voluntary liquidations, higher equity and cash ratios predict greater likelihood of failure. As
noted above, we believe higher equity ratios are likely negatively correlated with unobserved
loan characteristics, which can explain these positive coefficients. Column (7) shows that
involuntarily closed national banks had significantly lower due-from ratios and higher due-to
ratios than survivors, pointing to elevated liquidity risk.

A potential limitation of the Table 4 specifications is the endogeneity of bank
characteristics measured in the year immediately preceding closure. For instance, a weak bank in
1892 that survived the 1893 crisis might subsequently experience substantial deposit shrinkage,
mechanically inflating its equity ratio and depressing its loan ratio by 1894. This systematic
balance sheet adjustment could explain the divergent estimates in Tables 3 and 4.

To address that potential endogeneity, Appendix Table A4 reports an alternative version
of Table 4 that substitutes fixed 1892 baseline values of bank characteristics for the lagged, year-
prior values. As expected, this specification yields estimates that align closely with the cross-
sectional results in Table 3. In particular, the coefficients for forecasting the involuntary failures

of California state banks in Column (3) are now nearly identical to those in Table 3, with
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unsecured loans entering positively and the equity ratio negatively. Furthermore, the pseudo-R?
in this specification is nearly double that of Column (3) in Table 4. Strikingly, however, using
these fixed baseline characteristics based on predicting involuntary liquidations does not improve
the model’s capacity to predict voluntary liquidations for California state banks in 1893-1896 in
Table A4. Across Columns (1), (2), and (4) of Table A4, the coefficients on bank condition
remain statistically insignificant, and the pseudo-R? remains low.

For national banks, the estimation results do not differ materially between Table 4 and
Table A4, although using the 1892 baseline values slightly increases the statistical significance
of both the negative size effect and the negative effect on interbank balances due to banks. Taken
together, these findings reinforce the conclusion that voluntary and involuntary national bank
failures represent economically similar phenomena.

The cumulative evidence from Tables 3, 4, and A4 demonstrates that while bank-specific
characteristics reliably forecast involuntary liquidations in California, they also successfully and
similarly predict both types of closures for our national bank sample. Conversely, these metrics
fail to predict voluntary liquidations of California state banks, which remain statistically
indistinguishable from surviving banks in terms of balance sheet risk exposure. This divergence
suggests that voluntary state closures were not driven by financial distress. Instead, consistent
with the descriptive evidence, voluntary resolutions under the unlimited-liability regime likely
reflected proactive managerial decisions to preempt personal losses long before market forces or

regulatory intervention dictated closure.

Section 5.4. Managerial Liability and Liquidation Decisions

In Tables 5 through 8, we employ regression analysis to investigate whether voluntary
liquidations of California state banks can be explained as proactive decisions by bank managers
to avoid the personal wealth losses associated with involuntary liquidations under unlimited
liability. Table 5 introduces Log(4E[Manager Liabilities]) to each of the regression
specifications previously reported in Table 4.

The estimation results for Table 5 are consistent with theoretical expectations. We expect
that managers facing greater expected personal liability in the event of forced failure were more
likely to opt for voluntary liquidation before losses mounted. In Column (2), which models

voluntary liquidations exclusively, the coefficient on Log(4E[Manager Liabilities]) is large and
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highly statistically significant. Including this variable increases the pseudo-R? substantially, from
0.09 in the corresponding column of Table 4 to 0.15. Its inclusion also makes the equity ratio and
loan ratio statistically significant positive predictors of failure, a pattern that is not
straightforward to interpret. No similar effects appear in Column (3), and columns (1) and (4)
display weaker relationships that reflect the mixing of voluntary and involuntary failure
prediction. We interpret the results in Columns (1), (3) and (4) as a placebo test: managerial
incentives mattered only in the setting where theory predicts they should.

For national banks, the findings are broadly similar. In column (6), the coefficient on
Log(AE[Manager Liabilities]) is large and statistically significant, whereas Column (7) shows no
comparable effect. Including this variable raises the pseudo-R? from 0.17 to 0.20, a smaller
improvement than the increase observed for California state banks in Column (2).

Having established that managerial concerns about personal loss exposure drove
voluntary liquidations under both regulatory regimes, we next explore supplementary factors that
may have amplified these concerns. In Table 6, we evaluate location-specific risks. In Tables 7
and 8, we consider whether levels of managerial wealth, which theoretically dictate the capacity
to absorb loss and thus the ultimate economic consequences of personal liability, directly
influenced the decision to voluntarily liquidate.

Specifically, Table 6 adds a localized distance metric to the voluntary liquidation
regressions of Table 5. This variable measures the physical distance between the subject bank
and the nearest bank that failed involuntarily during the 1893 crisis. A shorter distance can be
interpreted in at least two alternative (non-mutually exclusive) ways. First, it may proxy for
unobserved local credit risk that was visible to the banker but remains unobservable to the
econometrician. Second, it may capture a heightened perception of localized panic and depositor
contagion following a neighboring failure. Under either interpretation, a shorter distance to a
failed peer is hypothesized to heighten managerial concern, thereby increasing the likelihood of
voluntary liquidation.

In Table 6 column (1) we find that the distance-to-nearest-1893-involuntary-liquidation
measure enters the model with the expected negative sign and is statistically significant for
California state banks: banks located farther from an involuntary failure were less likely to
liquidate voluntarily. In column (3) we include the interaction between this distance metric and

Log(AE[Manager Liabilities]). We find that the distance metric alone becomes statistically
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insignificant but the interaction is negative and statistically significant. This negative interaction
implies that the accelerating effect of localized panic on the probability of voluntary liquidation
is even stronger when a manager’s potential liability exposure is high.

In Tables 7 and 8, we examine how the wealth of a bank’s managers affects the decisions
of California state banks to voluntarily liquidate. For an extended liability regime to be effective,
bank managers must face meaningful personal financial exposure. If a bank fails and
shareholders have limited personal wealth, they may be unable to cover the losses for which they
are liable. In such cases, extended liability becomes de facto limited because creditors cannot
recover more than the shareholders' available wealth. Conversely, if the potential liability
represents only a small fraction of a manager's personal wealth, the disciplinary effect of
extended liability is likewise weakened, as the financial consequences of failure are relatively
minor. Thus, for an extended liability regime to be effective, the potential liability must be
sufficiently large relative to a manager's personal wealth to create meaningful incentives for
prudent behavior. The following two tables examine how personal wealth affected liquidation
decisions by California state bank managers.

In Table 7, we add proxies for the bank President’s wealth to the model from Table 5.
Specifically, we use home ownership as a positive wealth proxy and the presence of a mortgage
as a negative wealth proxy. In theory, the sign of the wealth effect is ambiguous: greater wealth
means the manager has more to lose, but also that the marginal utility of wealth loss is lower. In
columns (1), (3), and (5) we find that a President’s home ownership has a negative significant
effect in general. In column (3) we find that home ownership and mortgages have opposite
effects on voluntary liquidations, as expected. This pattern points to a negative wealth effect:
greater Presidential wealth makes voluntary liquidation less likely, even after controlling for the
President’s liability exposure. This suggests that when a president possesses higher wealth, and
is more capable of absorbing losses, he is less inclined to voluntarily liquidate.
Log(AE[Manager Liabilities]) remains positive and significant also for voluntary liquidation,
while it is insignificant for involuntary failure.

Throughout these specifications, Log(AE[Manager Liabilities]) remains positive and
significant. Column (4) includes interaction between home ownership and Log(4E[Manager
Liabilities]), which is also positive and significant, indicating that Presidents are more likely to

voluntarily liquidate when both wealth and their liability exposure are high. This finding is not
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inconsistent with the negative coefficient on home ownership in column (3), which suggests that
wealthier presidents are, on average, less likely to voluntarily liquidate. The interaction term
captures the marginal effect of liability exposure conditional on wealth. Thus, although greater
wealth by itself reduces the likelihood of voluntary liquidation, higher liability exposure has a
stronger effect on voluntary liquidation among wealthier presidents, consistent with the idea that
extended liability is more effective when managers have sufficient personal wealth at risk.

For involuntary liquidations, which serve as a placebo test, the President’s home
ownership also has a negative coefficient in column (5), but the significance disappears when the
interaction term is added in column (6).1” These findings suggest that personal wealth primarily
influences voluntary liquidation decisions rather than involuntary closures.

In Table 8, we proxy for the wealth of all four bank managers by using county-level
measures of average house values and average wages. Here, geographic differences in wealth
serve as a proxy for the varying wealth levels of bank managers across different counties. We
report results separately for combined, voluntary, and involuntary failures.

Table 8 column (1) shows that greater manager wealth, proxied by average home prices,
is associated with a higher overall likelihood of failure—a counterintuitive result driven
primarily by voluntary closures, as column (2) clarifies. Column (2) shows that bank managers
with greater wealth and income (greater home price and higher wage), combined with greater
liability (AE/Manager Liabilities]), were significantly more likely to opt for voluntary
liquidation. Wealth, proxied by home price, does not affect outcomes for involuntary liquidation
(column 3).

To summarize, these findings demonstrate the benefit of modeling voluntary and
involuntary liquidations separately. For California state banks subject to unlimited liability, a
manager’s exposure to greater losses from a future involuntary liquidation is the most powerful
predictor of voluntary liquidation. Table 6 shows that proximity to the location of an involuntary
liquidation also increased the probability of a voluntary liquidation between 1894 and 1896, an
effect that was amplified when managers faced greater exposure to losses from delay.

Tables 7 and 8 show that managers’ wealth also influenced voluntary liquidation

17 Al Presidents of involuntarily liquidating banks did not hold mortgages or did not provide information on
mortgage, so the mortgage variable is dropped from those specifications in Table 7.
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decisions, though these results are more complex. Banks in wealthier counties, which we use as a
proxy for overall managerial wealth, were more likely to voluntarily liquidate, and a President’s
individual wealth interacted positively with liability exposure to encourage voluntary liquidation.
In future research, we plan to study these dynamics further to clarify how managerial wealth

encourages or discourages voluntary liquidations.

6. Unlimited Liability and Aggregate Credit Supply

During the 1890s, California was the only state with unlimited-liability bank chartering.
In most other states, double liability was the standard form of extended liability, though
Colorado had triple liability. While unlimited liability had been common in New England during
the antebellum period, those states gradually phased it out as free banking charters with double
liability took hold. By the beginning of the Civil War, almost no unlimited-liability chartered
banks existed outside of California. Double liability reportedly gained widespread popularity
because it was more attractive to stockholders, whose persistent desire to avoid contingent
liability exposure ultimately drove the transition toward strict liability in the 1930s.

Calomiris and Haber (2014, p. 301) suggest a framework for understanding the early
reliance on extended liability. When capital is scarce (as it was in the U.S. early in its history), an
extended-liability regime allows bankers to leverage their external wealth to back bank deposits.
Under this arrangement, capital invested in an antebellum New England factory could remain in
the factory while simultaneously supporting the organization of a bank. Without extended
liability, the banker would have had to liquidate his stock in the factory investment and
contribute the proceeds as paid-in capital. This logic suggests that in the early history of banking,
extended liability may have expanded credit availability by allowing scarce capital to be used
more flexibly.

That same mechanism also helps explain the eventual disappearance of unlimited
liability. Once capital becomes sufficiently abundant, the banking system can draw on a larger
number of stockholders. A limited liability system is more attractive to this broader group of
wealth holders, who prefer to avoid contingent personal exposure. In that sense, the net effect of
unlimited-liability chartering on credit availability is ambiguous: it is positive when capital is
scarce, but turns negative when capital is abundant.

While our study focuses only on the ex post consequences of unlimited liability, meaning
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the incentives that operate after a macroeconomic shock has exposed a bank to risk, this
emphasis on risk management during bad times illustrates how the unlimited-liability regime
shapes the cyclical sensitivity of credit supply after a recession. As demonstrated in Section 5,
unlimited liability incentivized banks to exit even when they maintained sound financial health
and faced no imminent risk of involuntary liquidation. Many of these voluntary liquidations
involved banks that were financially indistinguishable from surviving institutions; they chose to
exit purely due to managerial incentives to avoid prospective losses. By contrast, voluntary
liquidations among national banks under double liability typically occurred only when an
institution was at substantial risk of being forced to fail, and at the time of voluntary liquidation
these banks were only marginally safer than those suffering involuntary liquidation.

To proponents of making executive compensation highly sensitive to adverse bank
outcomes, the preemptive nature of the California state bank voluntary liquidations offers
encouraging evidence. It shows that bankers can recognize risks and act defensively before deep
losses materialize. However, that possibility raises an important trade-off: was the mitigation of
the risk of asset loss to managers and depositors due to unlimited liability worth the
macroeconomic consequences of the greater post-crisis reduction in credit supply? A similar
compensation structure today might induce a level of loss aversion that exacerbates the cyclical
sensitivity of credit, prompting modern bankers to cut loan exposures even more aggressively
during macroeconomic downturns.

In a standard limited liability environment, credit supply contracts during a downturn
because risky exiting banks eliminate their loan portfolios and surviving banks naturally scale
back lending. As shown in Calomiris and Wilson (2004) and Calomiris and Jaremski (2017),
surviving banks reduce their loan risk exposure to maintain deposit confidence. This contraction
often results in a credit crunch because new entrants cannot step into the market quickly enough
to offset the drop in competition.

Unlimited liability magnifies this loan-supply contraction on both the intensive and
extensive margins. On the intensive margin, it introduces strong incentives for heightened loss
aversion following a macroeconomic shock, leading surviving banks to curtail lending and
increase cash assets more sharply than they otherwise would. On the extensive margin, it
pressures fundamentally viable banks to close voluntarily. For these exiting institutions, the

contribution to the reduction in the aggregate credit supply equals the difference between the
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complete elimination of their lending capacity and the reduced, but still positive, level of credit
they would have provided had they remained open.

Quantifying these credit-supply effects for California state banks is challenging because
constructing a definitive counterfactual is difficult. First, unlimited liability likely altered ex ante
portfolio choices in ways that are hard to isolate, especially since it was the mandatory structure
for all state-chartered institutions. While national banks in California operated under double
liability, they faced different regulatory constraints, such as a prohibition on real estate lending,
making them an imperfect control group. Second, a robust counterfactual requires identifying
which banks exited because managers sought to avoid personal exposure to loss; some weak
California state banks that voluntarily liquidated, particularly during 1893, might have failed
through involuntary liquidation shortly thereafter even without unlimited liability. Third, after
identifying the banks that would have survived but for managerial exit decisions, one must
calculate their counterfactual lending path to compute the effect of exit on credit supply.

Despite these empirical hurdles, our analysis suggests that the aggregate credit
consequences of unlimited liability were substantial. We use two distinct approaches to estimate
these effects.

Our first approach examines the aggregate change in credit supply among California state
banks from July 1892 to July 1897 due to unlimited liability, comparing the credit decline to
contemporary percentage changes across other groups of financial institutions reported in the
Annual Report of the Comptroller of the Currency. We compare California state banks against
national banks nationwide, national banks in California, state-chartered banks nationwide, and
loan & trust companies in the East and Midwest (lllinois, Indiana and Minnesota), the four
limited-liability comparators, as well as private banks nationwide and private banks in
California, which, like California state banks, operated under unlimited liability. This
comparison captures credit contraction on both the intensive and extensive margins by
accounting for reduced lending by surviving banks and outright losses from voluntary
liquidations.

Only California’s chartered state banks and private (non-chartered) banks throughout the
country operated under unlimited liability, though private banks faced a stricter joint and several
liability standards as partners rather than the proportional unlimited liability applied to California

corporate stockholders. Because both groups of unlimited-liability banks faced strong incentives
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to liquidate voluntarily, we expect their aggregate credit supplies to show steeper declines from
the July 1892 peak through July 1897.

Our second approach isolates the extensive margin (the effect of exit) by focusing
exclusively on healthy voluntarily liquidated California state banks that likely would have
remained open in the absence of unlimited liability. We use our forecasting model for
involuntary liquidations to assign a credit score to each state bank, identifying voluntary
liquidators with scores comparable to low-risk, surviving banks. To calculate their counterfactual
lending, we assume their loan-to-asset ratios would have mirrored the decline seen in actual
surviving state banks.

In theory, the first approach should produce a larger counterfactual effect because it
integrates both margins, whereas the second approach focuses strictly on the extensive margin of
unwarranted exits.

Regarding our first approach, Table 9 outlines the percentage change in lending across
seven banking groups from July 1892 to July 1897.18 The first four groups operated under
limited (typically double) liability, while the final three operated under unlimited liability. The
divergence between these two categories is striking. The first four groups experienced mild
credit contractions: national banks nationwide saw a 7.4 percent decline, California national
banks fell by 5.8 percent, and all chartered state banks in the US (including California) dropped
by only 4.2 percent. Loan & Trust Companies, a rapidly growing segment concentrated in
Eastern and select Midwest states (lllinois, Indiana, and Minnesota), actually increased their
lending by 15.6 percent.

In sharp contrast, aggregate lending by California state banks declined by 18 percent.
Private bankers experienced an even deeper contraction, dropping 47.5 percent nationwide, and
31 percent for private banks within California. These patterns indicate that the cyclical sensitivity
of credit supply among unlimited-liability intermediaries is considerably higher than that of
double-liability lenders. Had the entire US banking system operated under an unlimited-liability

regime during this period, the aggregate credit contraction from 1892 to 1897 would likely have

18 The earliest available 1892 call date for California national banks is September 30, 1892. Because loan volumes
are typically higher in September than in July, this timeline mismatch likely overstates their credit contraction
relative to the other asset groups. This distortion introduces an element of conservatism into our analysis, as we still
observe a milder credit contraction for California national banks from September 1892 to July 1897 than for
California state banks measured from July 1892.
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exceeded 15 percent rather than sitting in the 4 percent to 7 percent range.

Our second counterfactual approach uses the scoring model from column (7) of Panel A
in Table 3. Applying this model to July 1892 bank characteristics yields an individual credit
score for each bank. Figure 3 displays the bank scores for all banks, which are categorized into
three groups: those that survived through 1897, those that exited voluntarily, and those that
exited involuntarily. Table 10 reports the mean, median and standard deviations of scores for
these three groups. Voluntary liquidations and survivors have similarly low means and medians.

How can one reasonably identify which voluntary exits would have chosen to remain in
the absence of unlimited liability? We identify a failure score cutoff and then deem voluntary
exits with scores below that cutoff as banks that would have chosen to survive in the absence of
unlimited liability. We consider two thresholds: one a threshold that encompasses all involuntary
liquidations, and a second (higher threshold) that encompasses all but one involuntary liquidation
(which is apparent as an outlier in Figure 3, Panel A). Using the first (more extreme, and lower)
threshold, there are 8 voluntary exits that would not have occurred. Using the second (less
extreme, and higher) threshold, there are 12 voluntary exits that would not have occurred.

Having established these two alternative groups of unwarranted exits, we construct their
counterfactual lending paths by assuming that their lending would have declined at the same
percentage rate as the aggregate amount of lending by the actual surviving California state banks
from July 1892 to July 1896. We sum the counterfactual increase in loans, add them to the actual
lending totals of surviving banks in July 1896, and calculate the implied percentage increase in
total state bank lending from July 1892 to July 1896. These results are reported in Panel B of
Table 10. When 8 of the 14 voluntary exits are added back to the aggregate in this way, it raises
total credit by 1.66 percent. When 12 of the 14 exits are added back, that raises total credit by
2.81 percent. Each of those estimates is economically significant relative to the actual aggregate
decline that occurred.

We also provide an alternative set of calculations that divide banks into two groups:
small-size and large-size banks (divided by the threshold of the average size of all banks shown
in Figure 3, which is a log(size) of 12.6). Small banks shrank their credit by 2.2 percent from
July 1892 to July 1897, while large banks shrank their credit by 7.6 percent. Applying these to
each exit that is added back, depending on whether the exit is large or small, results in a slightly

different total credit decline: 2.77 percent when 12 of the 14 voluntary exits are added back, and
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1.64 percent when 8 of the 14 are added back. Considering the fact that California state banks’
overall credit contracted 18 percent between 1892 and 1897 (Table 9), this would suggest that
roughly 17 percent of overall credit contraction could be attributable to unnecessary exits due to
voluntary liquidations.

We regard these as conservative estimates of the extensive margin because one could
reasonably have said that all 14 voluntary exits could be added back. Nonetheless, these
calculations show that exit produced a substantial effect on credit supply: nationwide credit
supply’s decline would have been about 50 percent greater simply as a result of the extensive
margin, if the whole country operated under unlimited liability. As Table 9 indicates, however,
the effect of the intensive margin was much greater, given that the total effect of unlimited
liability (the sum of the intensive and extensive margin) resulted in a credit decline that was
several times that experienced under limited liability.

7. Conclusion

The collapse of Silicon Valley Bank in 2023 reignited a long-standing debate regarding
the misalignment between executive incentives and financial stability. The revelation that SVB’s
leadership sold significant stock holdings before the bank’s failure underscored a critical flaw in
modern banking: executives often face limited personal exposure to the downside risks of their
decisions. While policymakers have proposed solutions that combine expanding managerial
liability with establishing compensation schemes that mimic similar payoff structures, such as
clawback provisions, empirical evidence remains scarce on which structures successfully curb
excessive risk-taking or accelerate orderly resolution. Furthermore, little evidence exists
regarding the unintended consequences of these frameworks. In particular, it remains unclear
whether changing bank incentives might induce steep credit crunches as bankers rapidly seek to
reduce their downside exposure following adverse macroeconomic shocks.

This paper employs a unique historical setting to address those questions, offering
evidence that unlimited personal liability can fundamentally alter managerial behavior and
reduce the costs of financial distress for banks. Our study examines California state banks during
the 1890s, a period when bank managers operated under an unlimited proportional liability
regime. Unlike modern limited liability, or even the double liability system applied to national

banks in the 1890s, this unlimited-liability regime held managers personally responsible for all
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unpaid debts in proportion to their ownership stakes. Because depositors (implicitly) and state
banking law (explicitly) both required managers to hold bank stock, they faced direct exposure to
downside risk from bank failure. That exposure created a powerful incentive structure that
influenced their willingness to bear risk.

We focus on a crucial ex post risk management choice: the choice to exit via voluntary
liquidation. We analyze how the potential costs of contingent liabilities influenced managers’
exit choices by analyzing the decisions of California state banks, operating under unlimited
liability, and comparing them with those of national banks, operating under double liability.

Our findings indicate that double liability created only mild incentives for early exit
through voluntary liquidation. For national banks, voluntary liquidations did not result in early
exits that occurred meaningfully earlier than the involuntary liquidations forced by depositor
discipline. As a result, for national banks, voluntary and involuntary liquidations were both
associated with deteriorating bank conditions, though the two exit paths differed in their timing
and in the role of depositor discipline.

By contrast, managers of California state banks with unlimited liability frequently chose
to liquidate voluntarily even when their banks appeared to be as viable as the average surviving
bank. This variation in exit decisions reflects a calculated response to the contingent liabilities
that bank managers bore. Specifically, managers used voluntary liquidation to avoid the
substantial personal risks associated with future involuntary liquidation. The likelihood of
voluntary liquidation increased based on the risk profile of the bank’s assets, the amount of
shares held by its managers, and the personal wealth of those managers.

Furthermore, these exit decisions varied significantly by geography. Proximity to
locations that had experienced recent involuntary liquidations contributed to the decision to
voluntarily liquidate. This finding suggests either unobserved location-specific heterogeneity in
loan risk, or managerial anxiety regarding depositor contagion, both operating through
managerial risk aversion and exposure to losses from involuntary liquidation.

This conservative approach to voluntary liquidation stands in stark contrast to modern
limited-liability regimes, where executives often engage in asset substitution or “"gamble for
resurrection” by delaying resolution until capital is entirely depleted. We also find evidence that
managerial wealth affected the decision to liquidate. While wealth effects are theoretically

ambiguous, we find that banks in counties with higher housing wealth or average wages (our
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proxy for local bank managers’ wealth) were more likely to voluntarily liquidate. Additionally,
the interaction between a President’s wealth and his exposure to losses from delaying action is
positive. However, a President’s individual wealth, on its own, negatively affected the propensity
to voluntarily liquidate.

Our empirical evidence suggests that sufficiently large personal exposure, whether
through clawbacks, deferred compensation, or personal guarantees, could replicate the
disciplining effects we document under unlimited liability. This change could lead to substantial
improvements in risk management and a meaningful reduction in bank resolution costs.

However, regulatory policy must take into account the large potential macroeconomic
cost of such a conservative risk management strategy. Banking systems subject to unlimited
liability tended to contract their lending more severely during recessions, thereby potentially
magnifying the macroeconomic downturn. Although constructing a flawless counterfactual to
measure these loan-supply consequences is empirically challenging, our analysis points to major
adverse effects from unlimited liability on credit supply during economic downturns. Voluntary
liquidation, which represents an adjustment of the loan supply on the extensive margin via exit,
served as an important channel for this reduction. It is also likely that the intensive margin,
characterized by reduced lending among surviving banks with unlimited liability, was
simultaneously active and, plausibly, even more important.

Thus, our study highlights a fundamental tradeoff in prudential regulatory design.
Policymakers must weigh the positive incentive consequences of better risk management and
lower resolution costs against the adverse consequences for aggravating credit crunches during

economic downturns.
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Figure 1. Yearly Bank Failure Composition (1890-1896)
Panel A. California State Banks
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Figure 2. Number of bank closures and Voluntary Liquidation
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Figure 3. Scatter Plot of Involuntary Failure Probability
Panel A. All Banks

1892 predicted failure probability by outcome through 1896
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Table 1. Failed State Banks in California, 1890-1896

Involuntary Voluntary Total
Insolvent  Solvent Total Insolvent  Solvent Total Insolvent  Solvent Total

Paid-In Capital ($ million)

Mean 60.0 255 514 177.2 93.3 101.3 89.3 86.8 87.5

Standard deviation (53.6) (34.6) (49.8) (173.6) (141.8) (142.3) (96.4) (136.3) (124.9)
Deposit-to-Capital

Mean 646.6 156.0 523.9 135.8 63.9 70.8 518.9 72.7 195.8

Standard deviation (864.0) (70.1) (765.2) (53.4) (69.3) (70.2) (767.8) (73.0) (438.6)
Asset Loss-to-Capital (%)

Mean 276.2 0.0 207.1 100.1 5.8 14.8 232.2 5.2 67.8

Standard deviation (280.9) (0.0) (269.6) (36.1) (24.8) (37.7) (251.4) (23.6) (163.9)
Deposit Repayment (%)

Mean 68.5 100.0 76.4 40.0 100.0 94.3 61.4 100.0 89.3

Standard deviation (37.1) 0.0 (34.6) (28.3) 0.0 (19.1) (35.7) 0.0 (25.0)

Number of non-missing values 6 2 8 2 19 21 8 21 29

Note: This table shows summary statistics of failed state banks in California between 1890 and 1896 and whose liquidation process was completed
by 1905. Deposit-to-Capital ratio measures the ratio between total deposit and paid-in capital, and Asset Loss-to-Capital ratio measures the amount
of off-balance sheet losses relative to the total paid-in capital following the failure. Deposit Repayment (%) measures the total amount of deposits

that were repaid after the bank closed.

Biennial Report of the Attorney-General of the State of California (1893-1894)
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Table 2. Summary Statistics of California State Banks and National Banks (1892-1896)
Panel A. California State Banks

All Survive Voluntary Involuntary

Mean Median SD Mean Median SD Mean Median SD Mean Median SD
Log(Asset) 12.64 12,51 131 12.67 12.55 1.30 12.08 11.63 1.27 12.39 11.92 141
Bank Age 10.55 7.00 8.19 10.74 7.00 8.26 9.11 6.00 7.09 7.35 5.00 6.98
Equity ratio 041 0.40 0.19 0.41 0.41 0.19 0.48 0.53 0.17 0.28 0.27 0.12
Cash ratio 0.07 0.06 0.06 0.07 0.06 0.05 0.08 0.06 0.06 0.11 0.08 0.08
Loan ratio 0.72 0.75 0.16 0.72 0.75 0.16 0.72 0.74 0.15 0.64 0.68 0.16
Unsecured loan ratio 0.44 0.48 0.32 0.43 0.48 0.32 0.52 0.58 0.31 0.50 0.60 0.36
% Shareholdings
President 0.18 0.12 0.18 0.18 0.11 0.18 0.27 0.20 0.21 0.20 0.18 0.19
Manager 0.31 0.26 0.23 0.30 0.25 0.23 0.41 0.33 0.22 0.38 0.38 0.25
Paid-in Capital ($)
President 27,544 8,500 63,213 26,833 8,110 60,991 32,761 12522 47,870 | 40,105 6,500 119,174
Manager 40,714 17,000 70,720 40,333 17,100 69,324 42,228 22,625 49,880 | 49,233 11,383 119,288
Manager Liabilities ($)
E[Manager Liabilities_V] 15,027 65 101,476 | 16,082 63 105,638 4,376 308 12,673 435 28 1,235
E[Manager Liabilities_I] 98,285 2,627 632,780 | 99,758 2,566 649,622 | 98,298 1,381 494592 | 57,239 8,696 140,350
AE[Manager Liabilities] 83,258 711 639,890 | 83,675 671 657,288 | 93,922 715 491,259 | 56,805 8,652 140,335
N 1392 1282 64 46
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Panel B. Sample of National Banks

All Survive Voluntary Involuntary

Mean  Median SD Mean Median SD Mean Median SD Mean Median SD
Log(Asset) 14.06 14.05 0.88 14.12 14.10 0.87 13.51 13.59 0.83 13.82 13.69 0.83
Bank Age 14.12 11.00 9.30 15.00 12.00 9.28 9.19 7.00 7.39 7.49 5.00 6.82
Equity ratio 0.34 0.32 0.12 0.33 0.31 0.12 0.41 0.39 0.14 0.36 0.33 0.14
Cash ratio 0.03 0.03 0.03 0.04 0.03 0.03 0.03 0.03 0.03 0.03 0.02 0.02
Loan ratio 0.59 0.60 0.11 0.58 0.59 0.11 0.61 0.62 0.12 0.63 0.62 0.09
Due from ratio 0.12 0.11 0.07 0.12 0.11 0.07 0.10 0.09 0.05 0.09 0.08 0.05
Due to ratio 0.12 0.08 0.11 0.12 0.08 0.11 0.10 0.06 0.13 0.08 0.06 0.08
CC Model Score 0.07 0.02 0.14 0.05 0.01 0.09 0.30 0.20 0.25 0.42 0.35 0.33
% Shareholdings
President 0.15 0.08 0.18 0.14 0.08 0.17 0.18 0.10 0.18 0.20 0.10 0.23
Managers 0.24 0.16 0.23 0.23 0.16 0.22 0.35 0.30 0.26 0.30 0.20 0.31
Paid-in Capital (%)
President 42,306 25,200 50,380 | 42,503 25,200 50,667 | 36,393 25500 35452 | 45,814 29,300 59,322
Managers 70,180 50,000 68,913 | 69,664 50,000 69,091 | 75,185 72,000 71,869 | 71,865 49,200 64,236
N 843 731 57 55

Note: The table reports summary statistics for all California state banks and for the sample of national banks used in Calomiris and Carlson (2017)
in 1892. Ratios are explained in Table Al
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Table 3. Model Specification Test (Involuntary Failures, 1893)

Panel A. California State Banks

1) ) ©) (4) (%) (6) (7
VARIABLES Involuntary  Involuntary Involuntary Involuntary Involuntary Involuntary Involuntary
Log(Assets) 0.604** 0.614** 0.548** 0.618** 0.535** 0.543** 0.552**
(0.279) (0.282) (0.232) (0.275) (0.233) (0.224) (0.225)
Log(Bank Age) 0.0267 -0.260 0.0171 0.00632 0.0339 -0.237 -0.250
(0.473) (0.370) (0.471) (0.477) (0.470) (0.362) (0.368)
Equity ratio -3.559*** .3, 722%** -3.050** -3.078** -3.245***  -3.338***  -3.178***
(1.148) (1.033) (1.255) (1.250) (1.060) (0.915) (1.064)
Cash ratio -3.116 -3.946 -0.752 -2.365 -0.869 -1.537 -1.429
(7.668) (8.293) (6.960) (7.568) (6.971) (7.236) (7.187)
Loan ratio -3.005 -3.089 -2.824 -3.014 -2.737 -2.660 -2.731
(2.168) (2.074) (2.296) (2.219) (2.266) (2.182) (2.256)
Unsecured loan ratio 2.490 2.434 2.465* 2.952* 2.244 2.220 2.422*
(1.729) (1.755) (1.280) (1.636) (1.709) (1.727) (1.251)
Real estate loan ratio -0.873 -0.885 -0.354 -0.317
(1.048) (0.947) (1.330) (1.233)
Capital-to-Net worth ratio 1.886 1.925 1.901 1.925
(1.605) (1.697) (1.588) (1.710)
Due from ratio 0.0608 -0.302 0.302
(2.014) (1.784) (2.021)
Due to ratio -2.077 -2.101 -1.808
(3.068) (3.133) (2.963)
Constant -9.271** -7.054** -9.327*** -10.20** -8.937** -6.894** -7.226***
(3.973) (2.938) (3.284) (4.074) (3.728) (2.739) (2.157)
Observations 187 187 187 187 187 187 187
BIC 82.32 77.72 66.96 77.14 72.18 67.60 62.38
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Panel B. National Banks

1) ) @) (4) () (6) (@) 8)
VARIABLES Involuntary Involuntary Involuntary Involuntary Involuntary Involuntary Involuntary Involuntary
Log(Assets) -0.315 -0.351 -0.654***  -0.0619 -0.121 -0.290 -0.322 -0.473**
(0.260) (0.275) (0.236) (0.267) (0.292) (0.292) (0.305) (0.237)
Log(Bank Age) 0.215 0.178 0.133 0.103 0.0481 0.124 0.0902 0.0753
(0.200) (0.171) (0.168) (0.199) (0.173) (0.176) (0.152) (0.141)
Equity ratio 3.199** 3.428** 2.648* 1.638 1.999 2.720** 2.886** 2.699**
(1.512) (1.514) (1.496) (1.382) (1.393) (1.289) (1.301) (1.297)
Cash ratio 3.853 4.139 -1.713 4.150 4.858 1.650 1.987 -1.137
(7.704) (7.713) (7.638) (5.695) (5.804) (6.576) (6.659) (6.979)
Loan ratio -4.500%** -4 553*** -4.045*** -2.449** -2.572** -0.774 -0.843 -1.042
(1.174) (1.174) (1.229) (1.143) (1.163) (1.090) (1.113) (1.155)
Due From Ratio -16.42%**  -16.20%** 14, 17*** -9.674** -9.409**
(5.131) (5.056) (4.630) (4.248) (4.072)
Due To Ratio 6.875%** 6.870%** 5.435%**
(1.745) (1.743) (1.365)
Capital-to-Net Worth Ratio 0.693 0.977 0.569
(1.052) (0.890) (0.788)
Log(Population) 0.00299 0.0674 0.0765 0.179 0.322 0.382
(0.298) (0.309) (0.360) (0.396) (0.393) (0.417)
Log(No. Manufacturing Firms) -0.486** -0.506** -0.360 -0.400 -0.427 -0.453
(0.221) (0.225) (0.234) (0.252) (0.272) (0.277)
% Income from Agriculture 0.00900 -0.0781 0.355 0.210 0.399 0.328
(1.313) (1.294) (1.093) (1.091) (1.101) (1.090)
Constant 7.196 7.669* 0.842*** 1.433 2.166 0.131 0.564 4,713
(4.554) (4.527) (3.658) (4.743) (4.768) (4.052) (4.008) (3.202)
Observations 151 151 153 151 151 151 151 153
BIC 114.5 109.7 99.78 115.9 111.2 117.2 112.4 101
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Table 4. Bank Failures Analysis: Bank Failures Between 1893 and 1896

California State Banks National Banks
1) (2 ©)) (4) ®) (6) (7) 8
VARIABLES Both Failure Voluntary Involuntary Ordered Both Failure Voluntary Involuntary Ordered
Log(Assets) -0.0987 -0.234* 0.0201 -0.0814 -0.361** -0.677** -0.271 -0.307*
(0.0942) (0.124) (0.120) (0.0932) (0.164) (0.282) (0.223) (0.158)
Log(Bank Age) 0.131 0.250 0.0361 0.115 0.107 0.0793 0.0951 0.111
(0.133) (0.156) (0.185) (0.129) (0.152) (0.233) (0.209) (0.148)
Equity ratio -0.169 0.659 -1.973** -0.302 1.908** 3.222*%* 0.201 1.530*
(0.526) (0.614) (0.989) (0.516) (0.873) (1.271) (1.283) (0.836)
Cash ratio 0.789 2.896 -2.740 0.423 5.546 7.125* 0.777 5.156
(2.041) (2.642) (2.991) (1.945) (3.569) (4.189) (5.526) (3.485)
Loan ratio -0.158 0.798 -1.575* -0.280 -0.606 -1.266 -0.752 -0.374
(0.684) (0.946) (0.862) (0.643) (0.904) (1.022) (1.529) (0.890)
Unsecured loan ratio 0.231 0.0449 0.770 0.265
(0.313) (0.357) (0.605) (0.317)
Due from ratio -5.306** -0.255 -12.80*** -6.047***
(2.082) (2.321) (3.362) (2.082)
Due to ratio 2.116 1.721 2.746 2.044*
(1.293) (1.584) (2.152) (1.222)
Constant -0.962 -1.284 -0.741 3.310 6.467* 3.634
(1.060) (1.525) (1.329) (2.218) (3.457) (3.634)
fcutl 0.952 -2.705
(1.034) (2.235)
fcut2 1.392 -2.263
(1.042) (2.231)
Year FE Y Y Y Y Y Y Y Y
State FE Y Y Y Y
Observations 856 839 604 856 531 349 406 696
Pseudo R2 0.0291 0.0916 0.0818 0.0229 0.159 0.174 0.263 0.187
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Table 5. Bank Failures Analysis with Managerial Liability: Bank Failures Between 1893 and 1896

California State Banks

National Banks

1) ) ©) (4) (%) (6) (7) (8)
VARIABLES Both Failure  Voluntary  Involuntary Ordered Both Failure  Voluntary Involuntary Ordered
Log(Assets) -0.210* -0.649*** 0.0124 -0.178 -0.454%** -0.953*** -0.319 -0.380**
(0.116) (0.205) (0.126) (0.112) (0.169) (0.313) (0.231) (0.164)
Log(Bank Age) 0.133 0.342 0.0178 0.113 0.124 0.174 0.0801 0.124
(0.153) (0.217) (0.186) (0.146) (0.151) (0.249) (0.209) (0.147)
Equity ratio 1.488 4.496*** -0.877 1.223 2.158** 3.836*** 0.239 1.710**
(1.117) (1.437) (1.386) (1.099) (0.891) (1.425) (1.305) (0.842)
Cash ratio -0.867 3.582 -5.089 -1.311 6.445* 9.632** 1.261 5.854*
(2.581) (3.691) (3.576) (2.466) (3.608) (4.418) (5.476) (3.506)
Loan ratio 0.321 2.933** -1.415 0.106 -0.518 -0.798 -0.770 -0.296
(0.775) (1.332) (0.924) (0.753) (0.924) (1.019) (1.557) (0.912)
Unsecured loan ratio 0.320 -0.0445 0.913 0.365
(0.370) (0.487) (0.589) (0.369)
Due from ratio -5.224** 0.541 -13.09%** -5.996***
(2.090) (2.371) (3.375) (2.080)
Due to ratio 2.138 1.833 2.667 2.045*
(1.311) (1.638) (2.188) (1.238)
Log(AE[Manager
Liabilities] ) 0.164 0.417** 0.0354 0.145 0.200** 0.450** 0.132 0.163*
(0.113) (0.170) (0.135) (0.113) (0.0998) (0.194) (0.119) (0.0975)
Constant -1.938* -3.207* -1.243 2.113 4.149 2.917
(1.104) (1.899) (1.372) (2.317) (3.672) (3.597)
/cutl 1.811* -1.712
(1.096) (2.326)
/cut2 2.171* -1.270
(1.119) (2.326)
Year FE Y Y Y Y Y Y Y Y
State FE Y Y Y Y
Observations 676 345 480 676 531 349 406 696
Pseudo R2 0.0581 0.153 0.0717 0.0418 0.168 0.204 0.267 0.192
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Table 6. Voluntary Bank Failure Distance Analysis (1894-1896, California State Banks)

1) ) ©)
VARIABLES Voluntary Voluntary Voluntary
Log(Assets) -0.444%** -0.852*** -1.015%**
(0.133) (0.225) (0.270)
Log(Bank Age) 0.523*** 0.738*** 0.844***
(0.195) (0.240) (0.269)
Equity ratio 1.190* 4.492%** 5.163***
(0.686) (1.539) (1.573)
Cash ratio 2.878 5.450 5.244
(3.345) (3.577) (3.888)
Loan ratio 1.460 4.314** 4.869***
(1.313) (1.724) (1.733)
Unsecured loan ratio 0.238 0.417 0.539
(0.392) (0.492) (0.520)
Min[Distance To 1893 Involuntary Failure] -0.0124***  -0.0139** 0.00695
(0.00406) (0.00606) (0.00604)
E[Manager Liabilities] 0.375** 0.520***
(0.169) (0.181)
Min[Distance To 1893 Involuntary Failure] x
E[Manager Liabilities] -0.00281***
(0.000945)
Constant 1.419 -0.749 -0.888
(1.493) (1.525) (1.730)
Year FE Y Y Y
Observations 646 345 345
Pseudo R2 0.208 0.308 0.347

54



Table 7. Wealth Effect of Bank Presidents (California State Banks, 1893-1896)

1) ) ©)) 4) ©) (6)
Both Both
VARIABLES Failures Failures Voluntary  Voluntary | Involuntary Involuntary
Log(Assets) -0.330* -0.319*% | -1.109***  -1,045*** | -0.0299 -0.0241
(0.190) (0.185) (0.277) (0.252) (0.220) (0.240)
Log(Bank Age) 0.223 0.220 0.427* 0.497* | -0.00255 -0.0126
(0.165) (0.166) (0.258) (0.267) (0.165) (0.155)
Equity ratio 1.099 1.155 6.134%**  §,722%** -1.180 -1.213
(1.013) (1.019) (1.721) (1.747) (1.324) (1.367)
Cash ratio -0.836 -0.518 3.998 4.554 -7.289 -8.716*
(2.954) (2.884) (3.878) (4.340) (5.427) (5.082)
Loan ratio 1.584* 1.654* 3.793**  4,492%** -0.0847 -0.200
(0.881) (0.860) (1.657) (1.550) (1.001) (0.999)
Unsecured loan ratio 0.591 0.618 -0.0287 0.276 1.302 1.424*
(0.495) (0.514) (0.653) (0.625) (0.908) (0.852)
Home Ownership -1.228*** -2.126* -1.645%**  -4.369*** | -1.161*** 0.0154
(0.321) (1.191) (0.466) (1.654) (0.385) (1.347)
Mortgage 0.496 0.523 1.413** 1.548**
(0.399) (0.401) (0.559) (0.605)
Log( AE[Pres Liabilities] ) 0.186 0.111 0.788*** 0.549** -0.0383 0.0557
(0.116) (0.130) (0.194) (0.223) (0.112) (0.272)
Home Ownership x
Log( AE[Pres Liabilities] ) 0.112 0.316* -0.164
(0.131) (0.182) (0.181)
Constant -0.946 -0.599 -1.354 0.421 -0.129 -0.739
(1.417) (1.442) (2.476) (2.434) (1.694) (1.961)
Year FE Y Y Y Y Y Y
Observations 445 445 225 225 292 292
Pseudo R2 0.201 0.208 0.321 0.354 0.250 0.263




Table 8. Wealth Effect of Bank Managers (California State Banks, 1893-1896)

1) ) ©)
VARIABLES Both Failure Voluntary Involuntary
Log(Assets) -0.544%** -1.572%** -0.237
(0.160) (0.369) (0.200)
Log(Bank Age) 0.345** 0.869*** 0.143
(0.167) (0.276) (0.219)
Equity ratio 1.738 8.144*** -1.702
(1.328) (2.453) (1.500)
Cash ratio -2.453 -0.489 -5.805
(2.535) (3.738) (3.727)
Loan ratio 0.213 2.968** -1.464
(0.779) (1.422) (1.016)
Unsecured loan ratio 0.601* 0.474 1.285*
(0.343) (0.447) (0.662)
E[Manager Liabilities] 0.194 0.773*** 0.0297
(0.125) (0.254) (0.147)
Avg. Manufacture Wage 0.104 2.525%** -1.601**
(0.626) (0.919) (0.696)
Avg Home Price 1.062** 1.542%** 1.122
(0.427) (0.555) (0.867)
% Market -0.755** -1.635*** -0.834*
(0.322) (0.598) (0.493)
Log(Population) 0.157 -0.0364 0.284**
(0.0961) (0.152) (0.127)
Constant -0.342 0.0430 -0.0979
(1.256) (2.555) (1.531)
Year FE Y Y Y
Observations 675 344 479
Pseudo R2 0.130 0.345 0.138
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Table 9. Growth of Total Loans by Bank Groups from Mid-1892 to Mid-1897

Double-Liability Regimes Unlimited-Liability Regimes
Group United States California United States  East& Midwest | California United States California
National Banks  National Banks  State Banks Loan&Trust Cos | State Banks Private Banks Private Banks
%ALoans -7.4% -5.8% -4.2% 15.6% -18.0% -47.5% -30.5%

Note: Total loans for non-national bank groups is typically the sum of three kinds of loans: real estate loans, other collateralized loans,
and other loans. The aggregates for loan&trust companies reported here capture a group of banks that operated in Eastern states, as

well as Illinois, Indiana, and Minnesota.
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Table 10. Counterfactual Analysis

Panel A. Observation Breakdown

2nd lowest as threshold The lowest as threshold
N Mean Median SD N Mean Median SD

Involuntary Failure 8 0.115 0.099 0.045 9 0.104 0.091 0.053
Survivor 178 0.043 0.021 0.063 | 178 0.043 0.021 0.063

Below Involuntary Failure

Threshold 148  0.022 0.015 0.021 | 76  0.005 0.004 0.005

Above Involuntary Failure

Threshold 30 0.144 0.104 0.096 | 102 0.070 0.051 0.072
Voluntarily Failure 14 0.031 0.015 0.037 | 14 0.031 0.015 0.037

Below Involuntary Failure

Threshold 12 0.018 0.012 0.017 8 0.008 0.007 0.005

Above Involuntary Failure

Threshold 2 0.108 0.108 0.021 6 0.061 0.049 0.039
Total 200 0.045 0.022 0.063 | 201 0.044 0.021 0.063

Panel B. Counterfactual Result

2nd lowest as threshold

The lowest as threshold

Aggregate

Counterfactual 1896 loans (sum) 3,979,751 2,355,822
Actual 1896 loans (state banks) 141,721,866 141,721,866
Counterfactual increase in total credit 2.81% 1.66%
Size Differentiation

Counterfactual 1896 loans, size-dependent

(sum) 3,920,880 2,325,587
Actual 1896 loans (state banks) 141,721,866 141,721,866
Counterfactual increase in total credit 2.77% 1.64%
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Appendix Figure Al. State Banks Meeting Reserve and Capital Requirements under the National
Banking Act.
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40

30
1

\/\/\

Banks Meeting Both Regulatory Requirements
10
1

o -

T T T T T T T
1890 1891 1892 1893 1894 1895 1896
Year

Both Requirements

B. Capital or Reserve Requirements Only

\/\—\

-

70
!

60
1

Banks Meeting Regulatory Requirements
40 50
1

30
1

T T T T
1890 1891 1892 1893 1894 1895 1896
Year

Reserve Requirements Capital Requirements

Note: This figure illustrates the percentage of state banks that would have met reserve and capital
requirement under the National Banking Act between 1890 and 1896. Panel A plots the percentage of
state banks that would have satisfied both capital and reserve requirements. Panels B show the percentage
of banks that would have met only one of the two requirements.
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Appendix Figure A2. Map of Voluntary and Involuntary Liquidations (1893-1896)
Panel A. California State Banks
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Panel B. National Banks Sample
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Appendix Table Al. List of Variables

A variable applies to both State and National banks

A variable applies only to State banks

A variable applies only to National banks

VARIABLES

Log(Assets) log of total assets

Log(Bank Age) log of bank age

Equity ratio Equity divided by total assets
Cash ratio Cash divided by total assets
Loan ratio Loan divided by total assets

Capital-to-Net worth ratio
Unsecured loan ratio

Due From Ratio

Due To Ratio

CC Model Score

Min[Distance To 1893 Involuntary Failure]

Avg. Manufacture Wage

Avg Home Price

Log(No. of Manufacturing Firms)
percent Agricultural Income

% Market

Log(Population)
E[Manager Liabilities_V]
E[Manager Liabilities_I]

AE[Manager Liabilities]

President Capital
E[President Liabilities_V]
E[President Liabilities_I]

AE[President Liabilities]

Birth in CA
Age

Paid-in Capital divided by total equity

Unsecured loan divided by total loans

Due from divided by total assets

Due to divided by total assets

Score from modified Calomiris and Carlson (2017) model. We
exclude from the model balances with the federal reserve agents
(Balances with NYC agents, Balances with Chicago or St.Louis
agents, and Portion of bank shares owned by top three managers)
Distance to the nearest involuntarily failed bank in 1893

Total annual manufacturing wages divided by Census
manufacturing employment (sum of # males 16+ employed in
manufacturing, # of females 16+ employed in manufacturing, # of
children <16 employed in manufacturing) in thousand dollars
Total mortgage value of homes in county (VALHOMTG) divided
by the Homeowner nonfarm families (HOMEOWN) in thousand
dollars

Log of number of Manufacturing firms in the county reported in
the 1890 census

Percent of state income from agriculture

percent of market in terms of number of banks. If there is only one
bank in town it has 100percent market share.

Log of total population in the county reported in the 1890 census
Expected value of managers’ liabilites in voluntary closures
Expected value of managers’ liabilites in involuntary closures
Difference between managers’ liabilities under involuntary and
voluntary closures

Amount of paid-in capital attributed by the bank president
Expected value of presidents’ liabilites in voluntary closures
Expected value of presidents’ liabilites in involuntary closures

Difference between presidents’ liabilities under involuntary and
voluntary closures
Indicator variable for Birth in California

Age of Bank President
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Distance from bank in 1880

Home Ownership

Mortgage

"Occupation=Banker" in 1880 Census

Distance between the president's city of residence in 1880 and the
location of the bank at which the president held a position in the
1890s

Indicator variable for home ownership status of bank presidents
(Based on 1900 census).

Indicator variable for mortgage status of bank presidents (Based on
1900 census)

Indicator variable for bank presidents’ response to 1880 census
question regarding occupation. The variable takes the value of 1 if
the president responded “banker” and zero otherwise.
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Appendix Table A2. National Bank Calomiris and Carlson (2017) Predicted Probability

Year Outcome group N Mean pred. prob. Median SD
1893 Survived 175 0.07 0.03 0.10
1893 Vol. liquidation 8 0.34 0.26 0.24
1893 Failure / receivership 12 0.53 0.60 0.36
1894 Survived 155 0.07 0.04 0.09
1894 Vol. liquidation 9 0.22 0.14 0.24
1894 Failure / receivership 2 0.13 0.13 0.08
1895 Survived 152 0.03 0.00 0.08
1895 Vol. liquidation 5 0.39 0.37 0.26
1895 Failure / receivership 3 0.23 0.19 0.24
1896 Survived 146 0.03 0.00 0.08
1896 Vol. liquidation 2 0.34 0.34 0.41
1896 Failure / receivership 4 0.38 0.38 0.23

Note: We replicate the failure prediction model reported in Table 9 of Calomiris and Carlson (2017) for each year from 1893 to 1896.
Our specification does not exactly replicate the original model because several variables are unavailable or are not directly relevant to
our analysis. Specifically, we exclude the following variables: balances with New York City agents to liquid assets; balances with New
York City agents to liquid assets x due to banks-to-assets; balances with Chicago and St. Louis agents to liquid assets; correspondent
fails; and checking deposits to individual deposits.

Instead, we include the net worth-to-assets ratio, defined as the sum of capital, surplus, and undivided profits divided by total assets, as
an additional control variable. Furthermore, rather than using the proportion of bank shares owned by the top three managers
(president, vice president, and cashier), as in Calomiris and Carlson (2017), we use the proportion of shares owned by the top four
managers (president, vice president, cashier, and assistant cashier) to maintain consistency with the managerial ownership measure
used throughout this paper.
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Appendix Table A3. Summary Statistics of California State Banks and National Banks (1892)
Panel A. California State Banks

All Survive Voluntary Involuntary

Mean  Median SD Mean Median SD Mean Median SD Mean Median SD
Log(Asset) 12.66 12.59 1.37 12.67 12.59 1.36 12.29 11.99 1.33 12.97 12.81 1.57
Bank Age 9.86 6.00 8.15 9.83 6.00 8.22 10.29 7.50 7.06 9.75 6.00 9.32
Equity ratio 0.39 0.40 0.18 0.39 0.40 0.18 0.45 0.49 0.16 0.29 0.31 0.14
Cash ratio 0.07 0.06 0.05 0.06 0.06 0.05 0.08 0.06 0.04 0.10 0.08 0.04
Loan ratio 0.74 0.78 0.15 0.75 0.79 0.15 0.72 0.77 0.16 0.66 0.69 0.11
Unsecured loan ratio 0.47 0.54 0.34 0.46 0.53 0.34 0.57 0.70 0.31 0.57 0.68 0.38
% Shareholdings
President 0.19 0.12 0.19 0.18 0.11 0.18 0.31 0.23 0.22 0.18 0.09 0.20
Managers 0.31 0.26 0.23 0.30 0.25 0.23 0.45 0.37 0.22 0.40 0.43 0.25
Paid-in Capital ($)
President 30,325 8,950 69,855 | 27,623 7,800 63,748 | 42,315 22,813 54,862 | 69,789 9,850 168,046
Managers 44,367 17,250 77,168 | 41,425 17000 72,499 | 52,135 35450 57,017 | 96,603 33,525 164,281
Manager Liabilities ($)
E[Manager Liabilities_V] 9,155 516 31,029 9,830 526 32,712 5,144 1,515 9,697 1,069 199 2,349
E[Manager Liabilities_I] 71,079 8,665 213,987 | 68,790 8,525 218,088 | 59,671 5,951 154,901 | 142,257 30,179 219,347
AE[Manager Liabilities] 61,924 5972 215,283 | 58,960 5421 219,325 | 54,527 3,995 156,064 | 141,188 30,153 219,643
N 201 179 14 8
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Panel B. Sample of National Banks

All Survive Voluntary Involuntary

Mean  Median SD Mean Median SD Mean Median SD Mean Median SD
Log(Asset) 14.11 14.10 0.86 14.23 14.23 0.85 13.74 13.87 0.81 13.83 13.71 0.82
Bank Age 11.79 9.00 8.97 13.16 10.00 9.16 8.73 6.00 7.69 7.57 6.00 7.04
Equity ratio 0.33 0.31 0.13 0.32 0.29 0.11 0.38 0.33 0.16 0.36 0.32 0.15
Cash ratio 0.03 0.03 0.02 0.03 0.03 0.02 0.03 0.02 0.02 0.02 0.02 0.02
Loan ratio 0.61 0.62 0.10 0.61 0.62 0.11 0.63 0.63 0.08 0.62 0.62 0.08
Due from ratio 0.14 0.13 0.07 0.14 0.13 0.08 0.12 0.12 0.05 0.11 0.12 0.06
Due to ratio 0.13 0.08 0.12 0.14 0.10 0.12 0.15 0.09 0.15 0.10 0.06 0.10
CC Model Score 0.11 0.04 0.18 0.07 0.03 0.10 0.34 0.26 0.24 0.53 0.60 0.36
% Shareholdings
President 0.15 0.08 0.19 0.14 0.07 0.18 0.16 0.09 0.17 0.21 0.13 0.24
Managers 0.25 0.16 0.25 0.23 0.15 0.22 0.30 0.26 0.26 0.32 0.19 0.36
Paid-in Capital (%)
President 41,714 27,000 49,335 | 42,381 25,000 51,013 | 36,940 31,800 36,480 | 42,698 28,150 52,079
Managers 69,371 48,000 68,712 | 69,479 48,400 69,578 | 72,017 66,800 74,844 | 66,352 43,000 60,005
N 199 145 26 28

Note: The table reports summary statistics for all California state banks and for the sample of national banks used in Calomiris and Carlson (2017)
in 1892. Ratios are explained in Table Al.
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Appendix Table A4. Bank Failures Analysis: Bank Failures Between 1893 and 1896 (Controls from 1892)

California State Banks

National Banks

@) ) @) (4) (®) (6) () ®)
VARIABLES Both Failure Voluntary Involuntary Ordered Both Failure Voluntary Involuntary Ordered
Log(Assets) -0.0758 -0.194* 0.0134 -0.0619 -0.521*** -0.646*** -0.378* -0.459***
(0.0959) (0.116) (0.143) (0.0986) (0.168) (0.220) (0.218) (0.163)
Log(Bank Age) 0.214 0.316** 0.145 0.201 0.221 0.216 0.165 0.201
(0.138) (0.144) (0.241) (0.141) (0.137) (0.180) (0.180) (0.134)
Equity ratio -0.695 0.255 -3.207** -0.879 1.255 2.217* 0.112 0.958
(0.622) (0.656) (1.385) (0.620) (0.964) (1.335) (1.414) (0.935)
Cash ratio 2.374 2.092 3.170 2.362 -1.761 -4.971 -2.409 -1.186
(2.091) (2.604) (3.227) (1.993) (4.684) (6.527) (6.034) (4.621)
Loan ratio -0.562 0.0445 -1.111 -0.635 0.430 -0.209 0.776 0.534
(0.704) (0.771) (1.120) (0.688) (1.228) (1.632) (1.485) (1.182)
Unsecured loan ratio 0.401 0.209 0.947* 0.435
(0.352) (0.406) (0.534) (0.348)
Due from ratio -4.942%** -4.717* -5.841** -4.855%**
(1.829) (2.620) (2.533) (1.772)
Due to ratio 4.708*** 5.127*** 3.228 4.384***
(1.288) (1.536) (2.025) (1.238)
Constant -1.149 -1.201 -1.370 4.758* 5.834* 3.340
(1.065) (1.420) (1.515) (2.497) (3.234) (3.598)
fcutl 1.148 -4.047
(1.072) (2.466)
feut2 1.588 -3.638
(1.077) (2.463)
Year FE Y Y Y Y Y Y Y Y
State FE Y Y Y Y
Observations 753 739 542 753 537 398 413 701
Pseudo R2 0.0700 0.0959 0.150 0.0628 0.149 0.169 0.172 0.176
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Appendix A. The Legal Process of Voluntary Liquidation and Receivership

This appendix describes the governance process behind the two resolution outcomes analyzed in the paper: voluntary liquidation and
involuntary liquidation (receivership). The two paths differed in who could initiate them, what triggered them, and who carried them
to completion. Voluntary liquidation was an act of corporate self-governance, initiated and carried out by a bank's own stockholders
and directors. Involuntary liquidation began outside the bank's governance structure, triggered by depositor withdrawals, and was
carried out under the control of a bank regulator.

A.1 Voluntary Liquidation

For national banks, the National Bank Act specified the voluntary liquidation process explicitly: an association could "go into
liquidation and be closed by the vote of its shareholders owning two-thirds of its stock” (R.S. 85220). Once that vote was taken, the
stockholders designated one or more persons to serve as a liquidating agent or committee, who conducted the wind-down under the
supervision of the board of directors and were required to post a bond; the liquidating agent reported annually to the Comptroller of
the Currency until the process was complete (R.S. §5221). This process could be initiated at any time, by the bank’s own stockholders
and directors, regardless of whether the bank'’s condition had deteriorated to the point of insolvency.

For California state banks, voluntary liquidation followed a different procedural path than for national banks, though the decision
rested, as with national banks, with the bank's own stockholders and directors, not with depositors or regulators. Rather than a bank-
specific statutory vote analogous to R.S. 85220, California banks appear to have relied on the general corporate dissolution procedure
available to all state-chartered corporations: an application by the stockholders or members to the superior court of the county in
which the bank's principal place of business was located, to dissolve the corporation "in the manner provided for in title six, part three
of the Code of Civil Procedure.” A California bank's voluntary exit was, formally, a judicial proceeding initiated by the bank's own
ownership, rather than an administrative filing with the state's bank regulator.

A.2 Involuntary Liquidation (Receivership)

For national banks, a receiver could be appointed by the Comptroller of the Currency once he became "satisfied of the default” of the
bank in one of several statutorily specified respects, most commonly failure to redeem its circulating notes on demand, but also a
finding of insolvency based on examiner reports (R.S. 85234). In practice, this determination was typically triggered by a bank
examiner's report documenting that the bank's liabilities exceeded its realizable assets, often following a run by depositors that had
already exhausted the bank’s cash reserves. Once appointed, the receiver took possession of the bank’s books, records, and assets under
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the Comptroller's direction, collected debts owed to the bank, and enforced the double-liability assessment against stockholders to the
extent needed to cover the depositor shortfall.

For California state banks, the parallel process was administrative rather than judicial, and, unlike voluntary liquidation, gave the
bank's own officers no role in initiating it. This function was performed by the California Board of Bank Commissioners: an
examiner's finding that a bank was in an unsound or unsafe condition to transact business, typically following a depositor-driven
suspension of payments, triggered the Board to take possession of the bank's property and business, independent of any action by the
bank's own officers or directors. The Board then collected the bank's debts, sold the bank'’s assets, and enforced the unlimited-liability
assessment against stockholders.
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