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Abstract

The Panic of 1873 resulted in a wave of railroad failures, with over a quarter of all rail-
road companies defaulting on their bonds. The receivers appointed to run these railroads in
bankruptcy faced severe financial constraints and problems of debt overhang. As a result,
railroad defaults resulted in a decline in railroad operations and a disruption of transporta-
tion services. This paper demonstrates the role of these railroad defaults in amplifying the
effects of the Panic of 1873 on banks. I use detailed GIS data on the contemporary trans-
portation network to link railroads to local banks through an accurate measure of transport
costs. Banks in areas where railroads went into default saw a significant deterioration of
their balance sheets in terms of loans, deposits, and excess reserves. Furthermore, land grant
policy that subsidized certain railroads increased their probability of default. This suggests
that land grant railroads overbuilt relative to demand and were particularly vulnerable to the
downturn.
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1 Introduction

Waves of business failures are common features of economic downturns. Al-

though these failures often reflect declines in real activity, they also have the poten-

tial to actively propagate real shocks. Bernanke (1983) proposes one channel through

which firm defaults can amplify downturns, showing that defaults increased the cost

of credit intermediation during the Great Depression. Following the Panic of 1873,

business failures had the potential to affect real activity much more directly due to

the undeveloped nature of bankruptcy procedures. At this time debt defaults of large

corporate enterprises such as railroads were not governed by any bankruptcy laws.

When creditors filed suit following a debt default, the judge would appoint a receiver

charged with maintaining railroad operations while the railroad was reorganized. In

theory, receivers should have been able to prevent any interruption in the firm’s ex-

isting operations until the railroad was restructured. However, in practice receivers

were often unable to engage in the kind of short-term borrowing needed to pay for

working capital and maintain day-to-day operations.

This inability to borrow was primarily due to the severe debt overhang that

railroads faced following a default. Debt overhang refers to a situation where the

magnitude of existing debt prevents an organization from engaging in further bor-

rowing, even to fund profitable investments. Firms in this position are unable to

borrow because the proceeds from any profitable activity would accrue to existing

debt holders rather than new lenders.1 In the case of railroad receiverships, these

financing constraints meant that receivers were often unable to maintain full opera-

tions of the railroad (Tufano 1997). The inefficiency of the receivership process would

later lead to the development of equity receiverships and the widespread adoption of

receiver’s certificates in the 1880s, along with the 1898 passage of the Bankrupcy Act.

Together, these legal innovations would strengthen receivers and streamline railroad
1See Myers (1977) for a formal treatment of debt overhang in a general theory of corporate borrow-

ing
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reorganizations. However, in the absence of these tools, the wave of railroad defaults

in 1873 and 1874 disrupted transportation services as receivers struggled to maintain

railroad service. This paper uses extensive data on railroads and national banks to

demonstrate that railroad defaults significantly amplified the effects of the downturn

on local economic activity following the Panic of 1873.

The core of my approach is to link railroads to local banks through a measure

of economic proximity based on the existing transportation network. The geographic

separation of railroads makes it possible to trace the impact of individual failures

on local economic activity. I use extensive GIS data on the transportation network

around each bank to construct a “service area” that captures all railroad lines within

a given transport cost of the bank. These service areas isolate the railroad lines which

should be most important for economic activity in that bank’s city or town. The frac-

tion of railroads within each bank’s service area that went into default captures the

incidence of default within a bank’s local area. Using this measure I find that railroad

defaults amplified shocks to real activity and therefore to banks’ balance sheets. Al-

though real activity stalled everywhere following the panic, railroads that defaulted

on their bond debt faced severe financing constraints and cut their operations to a

much greater extent, decreasing the amount of freight hauled and passengers trans-

ported. Banks relying on these railroads saw correspondingly larger declines in loans

and deposits. In short, railroad defaults magnified the shocks to real activity in their

local areas.

To establish a causal link between railroad bond defaults and negative bank

outcomes, it is necessary to control for the possibility that the downturn was simply

more severe in some places than others. This heterogeneity would lead to weaker

railroad demand in certain areas and simultaneously contribute to poor outcomes

for local banks. To address this endogeneity, I instrument for railroad defaults with

net earnings relative to debt in the fiscal year preceeding the panic. This measure
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captures how close each railroad was to default before the downturn. The results of

this instrumentation strategy indicate that bond defaults led to steeper declines in

economic activity as reflected in changes in the balance sheets of local banks.

There are several reasons to focus on national bank balance sheets in order

to capture localized real activity. Banks at this time financed commercial activity

by making local, short-term, self-liquidating loans. They made primarily local loans

due to their inability to branch coupled with severe informational limitations. Banks

also subscribed to the real bills doctrine, which held that loans should be short-term

(a maximum of six months) and made only for self-liquidating purposes (commercial

activities that would directly produce the cash required to repay the loan). These

banking practices meant that loan activity expanded and contracted in tandem with

local economic activity. One final advantage of national bank balance sheets is that

they were reported annually. This frequency allows me to observe balance sheets just

prior to the panic and also one year after. Although the panic itself had a direct impact

on the banking system, leading to an immediate deterioration of aggregate balance

sheets, these effects disappear by the following year’s observation. This suggests that

the direct financial effects of the panic were sufficiently short-lived and that variation

in bank balance sheets in 1874 reflects variation in real activity.

Importantly, national banks generally did not hold railroad bonds during this

period. If national banks had held a significant portion of their assets in the form of

railroad bonds, then bond defaults would have directly impacted banks regardless of

whether or not railroad operations declined. This would confound the link between

defaults, declining real activity, and deteriorating bank balance sheets. However,

railroad bonds were generally bought by private banks centered in New York and

wealthy individual investors. National banks, by contrast, were strongly incentivized

to hold U.S. government bonds and held virtually no railroad bonds on their balance

sheets.
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In the final section of this paper, I investigate the determinants of railroad

defaults themselves. The results highlight the role that land grant policy played

in increasing the probability of default. Under this type of policy, state and federal

governments agreed to give large amounts of land to railroad companies in exchange

for choosing a particular route. The primary purpose of this policy was to encourage

railroad building where it would not have been privately profitable. As a result, these

railroads generally ran through less populated areas and had significantly weaker

cash flows. Also, as they built out they accumulated land along their route as an

asset on their balance sheets. The market value of this land strongly depended on

expectations for the completion of the railroad itself, with the land losing much of its

value if the railroad running through it was not completed.

In short, land grant railroads faced weaker demand and held assets that were

highly sensitive to changing expectations for the railroad. As a result, land grant

railroads were significantly more likely to default on their debts during the downturn.

In this way, the subsidy policies of state and federal governments contributed to the

weaker financial condition of railroads, setting the stage for more debt defaults and a

more severe downturn. This finding contributes to the historical literature on railroad

overbuilding during this period. While evidence suggests that railroads were not built

ahead of demand during the antebellum period (Fogel 1962 and Atack et al. 2010), the

postbellum period shows stronger signs of building ahead of demand (Mercer 1974).

My results point to land grant policy as a primary driver of this overbuilding.

The structure of the paper is as follows: Section 2 discusses the historical con-

text of the panic and the railroad industry. Section 3 describes the railroad and bank

used. Section 4 details the construction of service areas and presents the primary

results. Section 5 demonstrates the link between railroad defaults and land grant

policy, providing an alternative explanation for the severity of the contraction. Sec-

tion 6 concludes.
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2 Historical Background

This section describes the key elements of the 1873 downturn and discusses

the general features of railroad receivership at the time. The most important aspect

of the downturn for this analysis was the central role of the railroad industry. The

Panic of 1873 was triggered by the failure of the merchant bank Jay Cooke & Co. due

to poor railroad investments. Jay Cooke had made large loans to the Northern Pacific

Railroad to fund its construction, and his firm failed on September 18th following the

inability to float additional bonds for the railroad. Runs began almost immediately

on a number of New York banks, and the clearinghouse partially suspended cash pay-

ments. The stock market was shut down for the first time in its history.2 The panic

itself was short-lived, with the stock market reopening after ten days and currency

flowing back into New York from country banks by mid-October. However, the down-

turn that followed (referred to by historians as the Long Depression) continued until

1879.

This downturn was particularly harsh for the railroad industry. Sprague (1907),

in his seminal history of the banking panics during this period, writes that in the run-

up to the panic “the most serious weakness was disclosed in connection with railroad

building. Bonds often sold at a heavy discount had provided the means for building

many roads which were in advance of any considerable population, and whose traf-

fic proved insufficient to meet fixed charges.” He drew particular attention to the

collapse in railroad construction, noting that for many railroads “construction had

to be discontinued altogether, leaving a large mileage [of rail] connecting nothing in

particular.” The data on industrial production and railroad construction support his

assessment. Machinery production declined by 18% in the year following the panic,

and declined by a total of 37% by 1877 (Davis 2004). Railroad construction collapsed;

while the total miles of rail had grown by 9% per year following the Civil War, this

2For an in-depth account of the panic, see Wicker (2006).
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growth fell to 3% per year from 1873 to 1878.3 The construction of railroads was

financed primarily through the issuance of bonds, many of which had been sold in

Europe during an investment boom. However, the stock market in Vienna crashed

in May of 1873, and the appetite for railroad bonds from European investors quickly

disappeared. In the face of these events, railroads found it increasingly hard to issue

new debt and continue railroad construction.

The collapse in transportation demand and the inability to float new bonds re-

sulted in a huge number of railroad defaults following the panic. In late 1873 and

1874, nearly a quarter of all railroad companies with outstanding bonds defaulted

on this debt.4 Although some railroads subsequently covered their missed debt pay-

ments and became solvent, most lingered in default and went into receivership. Fig-

ure 1 shows the extent of railroad bond defaults following the panic. Railroads high-

lighted in red are those that defaulted on their bond debt and remained in delin-

quency through 1875. Although scattered defaults occurred in the northeast, the

majority of railroad defaults were concentrated in the midwest, the plains, and the

south.

3Source: The Railroad Journal, 1880
4Source: Commercial and Financial Chronicle, 1875 p.174
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Railroads in default shown bold and in red.
Source: Commercial and Financial Chronicle (1875) p. 174 and Poor’s Manual of Railroads (1873)

Figure 1. Railroad bond defaults from September 1873 to October 1874

The absence of adequate procedures for resolving defaults meant that receivers

faced significant financing constraints when trying to maintain rail service. Railroads

in receivership typically needed to raise substantial cash in order to meet current

expenses and fund new investments. However, these firms faced the problem of debt

overhang, whereby their existing debt was so large that they could not easily borrow

money even to fund profitable endeavors. Because the legal rights of prior lenders

were particularly strong, new potential lenders ran the risk that any profit made from

a new loan would be used to pay existing debtors rather than the new lenders.5 Due

to these issues, receivers often were not able to raise the short-term capital necessary

5See Myers (1977) for a theoretical treatment of this issue.

8



to maintain full rail service, continue construction, or make new investments.

These large inefficiencies would lead to the development of important new tools

and practices for restructuring firms. For instance, receiver’s certificates provided

the standard mechanism by which railroads and courts dealt with the issue of debt

overhang (Tufano 1997). These certificates superseded all other debt obligations, so

purchasers of receiver’s certificates did not need to worry about the extent of prior

debt. This new tool allowed receivers to raise short-term capital by offering a credible

repayment mechanism to new lenders. Although these certificates appeared sporadi-

cally as early as 1872, they did not enter widespread use until the late 1880s. When a

judge allowed receivers to issue these certificates, he or she was unilaterally altering

the terms of prior contracts between the railroad and previous borrowers. This raised

significant constitutional issues, and receiver’s certificates were not officially ruled

as constitutional until a Supreme Court case in 1886. With their constitutionality

undecided in 1873, they were generally unavailable to receivers, who were therefore

unable to raise the working capital needed to maintain full operation of the railroad.

In the following sections, I demonstrate that not only did railroad bond defaults lead

to a halt in construction on those lines, but they also resulted in diminished service

for lines that were already operating. Ultimately, these railroad defaults exacerbated

declines in real activity.

3 Data

This paper uses two primary sets of data: GIS data on the locations of all

railroads and national banks, and bank balance sheet data for all national banks prior

to and following the downturn. Data on national bank balance sheets comes from the

Reports of the Comptroller of the Currency. The Comptroller reports contain annual

bank balance sheet data on all national banks in operation during each year.6 The

6Although state banks would eventually become more numerous than national banks during the
post-Civil War period, at this point they were still relatively insignificant (there were 277 state banks
in operation in 1873, as opposed to 1968 national banks). Thus, the data from national banks should
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1873 data reflect bank balance sheets as of September 12, immediately preceeding

the failure of Jay Cooke and Co. and the onset of the crisis. Data from 1874 captures

the state of banks’ balance sheets over a year later, in October of that year. This

timing is beneficial because the purely financial effect of the panic on banks appears

to be gone. From September to December of 1873 aggregate loans and deposits fell

by 9% and 13% respectively, likely reflecting lingering financial effects from the panic

itself. However, by October of 1874 both loans and deposits were slightly above their

pre-panic levels. Bank data at this point should therefore reflect variations in real

activity between different areas rather than the aggregate effects of the panic on the

banking system.

The data on the contemporary railroad network comes from a transportation

GIS database created by Jeremy Atack (2014). This database contains precise in-

formation on the location of railroad lines in 1872, along with other transportation

information on rivers and canals. Figure 2 shows the full set of transportation data

available for 1872 (railroads in green and bolded, rivers and canals in blue) as well as

the location of every national bank. Dots indicate cities that had at least one national

bank.

This dataset was created using current satellite imagery to identify the his-

torical paths of rail lines. Thus, it represents a significant improvement in accuracy

over historical maps of railroads, which were very approximate and often contained

outright errors. Although this dataset contains the precise locations of all rail lines in

1872, it does not indicate which companies actually operated which lines of track at

the time of the panic. Thus, for every rail line in the data, I determined to the extent

possible which company operated the track in 1873. Information on which firms oper-

ated particular routes comes from the American Railroad Journal (1873) and Poor’s

Manual of Railroads (1873). This allows me to match the geographical location of

be sufficient to characterize the effects of this crisis.
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rail lines with financial data on railroad companies. Railroad firm data such as gross

and net earnings, operating expenses, and amount of funded debt comes from Poor’s

Manual of Railroads (1873-1875). Data on railroad bond defaults comes from the

Commercial and Financial Chronicle (1875). The Chronicle separates railroads that

remained delinquent on their debt through 1875 from railroads that defaulted but

either caught up with their debt payments debts or settled directly with bondholders.

Railroads in this second group are not considered to be in default for the purpose of

this analysis.

Railroads bold and in green, rivers and canals in blue. Dots indicate national banks.
Source: Atack, Jeremy. "Historical Geographic Information Systems (GIS) database of U.S. Railroads
for 1872".

Figure 2. Full transportation network and all national banks

In section 5, I turn to the role of land grants in promoting riskier railroad

building and contributing to railroad defaults. The information on land grants comes
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from a letter from the Secretary of the Interior to the House of Representatives doc-

umenting a comprehensive list of federal land grants given to particular railroads.7

Railroad lines that received land grants are shown in brown in Figure 3.

Land grant railroads shown bold and in brown.
Source: United States. Cong. House. Committee on Public Lands, C. Delano. 42 Cong., 2 sess. H.
Rept. 43.

Figure 3. Land grant railroads

Clearly, railroads that received land grants are concentrated in the midwest,

south, and west. This reflects the use of land grants to incentivize building in rela-

tively unpopulated areas that would otherwise have been unprofitable. This data will

be used to explore the relationship between land grants and vulnerability to default.

County-level data on population and economic activity comes from the 1870 Census

data as found in Haines (2004).

7Source: United States. Cong. House. Committee on Public Lands, C. Delano. 42 Cong., 2 sess. H.
Rept. 43.
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4 Service Areas and Main Results

This section describes the construction of service areas that link railroads to

local banks through the transportation network, and also uses this tool in bank-level

and railroad-level regressions to capture the impact of railroad defaults. These ser-

vice areas are designed to accurately capture economic proximity between particu-

lar railroads and particular banks using the transportation network available at the

time, thus significantly improving on simple geographic proximity. Regression results

using these service areas indicate that bond defaults resulted in local banks making

fewer loans, attracting fewer deposits, and keeping more cash in reserve. Further, a

set of regressions at the railroad level shows that defaults are associated with a large

drop in railroad operations. These findings together highlight the role of railroad

defaults in amplifying real shocks by disrupting transportation services.

4.1 Service areas

The creation of service areas provides the vital link between railroads and local

banks. A service area consists of the portion of the national rail network that falls

within a certain maximum transportation cost of a particular city.8 Figures 4 and 5

show the rail lines that lie within the service areas of four particular cities (defined

by a maximum transport cost of $.50 per ton). These figures demonstrate the contrast

that service areas capture between cities with many relevant railroad lines and cities

with only several. Figure 4 shows the railroad lines included in the service areas

for New York City and Ithaca, NY, while figure 5 shows the same for Chicago, IL and

Iowa City, IA. The service areas around New York City and Chicago capture the larger

number of lines relevant to those cities. If only one of these lines were to go through

default, the impact on local banks should be relatively small due to the richness of

8In calculating transportation costs, I follow Fogel (1962) and Donaldson and Hornbeck (2013) in
setting the railroad transportation costs to 0.63 cents per ton-mile and water transportation costs to
0.49 cents per ton-mile. Transportation by wagon (in the absence of any other transportation option)
costs 23.1 cents per ton-mile.
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the overall network. Ithaca and Iowa City, by contrast, are dominated by only a few

proximate railroad lines. A single railroad default in these areas would have a much

larger potential to disrupt local economic activity.

Figure 4. Example service areas around New York City and Ithaca

Railroad lines within each city’s service area are shown in purple and bolded. All service areas shown
here use a maximum transportation cost of $.50 per ton.

Figure 5. Example service areas around Chicago and Iowa City
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Using this method, I define an area of particular economic relevance for all

cities containing national banks. In the following results, service areas are defined

by a maximum transport cost of $.50 per ton. This radius captures the railroads of

immediate importance without including too many far-out railroads to be of use.

4.2 Main results: Railroad defaults and declining banking activity

Using the service areas defined above, I show here that railroad bond defaults

had significant negative effects on local banks in terms of loans, deposits, and excess

reserves. However, there is a potential for endogeneity in relating railroad defaults

to declining real activity. If the downturn were worse in some areas than others for

unobservable reasons, railroads in those areas would have been more likely to default

and local banks would fare worse, but this would not imply a causal relationship

between bond defaults and declining real activity. In order to address this issue, I

instrument for railroad bond defaults with each railroad’s ratio of net earnings to

bonded debt in the fiscal year prior to the downturn. The earnings to debt ratio

captures the extent to which a railroad could still cover its bond payments even in the

face of declining demand. Thus, it should be correlated with railroad defaults but not

with the intensity of the downturn in any particular area.

The bank-level regressions in columns 4-6 of table 1 use this instrumentation

strategy. The precise variable of interest is the percentage of railroad miles within

each bank’s service area that defaulted on their bond debt following the panic. The

instrument for this variable is the average ratio of net earnings to bonded debt prior

to the panic for railroads within the service area (each railroad’s ratio is weighted by

the number of miles of rail it has within the service area). Table 2 shows the first

stage regressions from this IV strategy. These results confirm that earnings to debt

ratios strongly predict the incidence of default in the areas around each bank.

The dependent variables in table 1 are the percentage change in loans, de-

posits, and excess reserves at the bank level, measured from immediately prior to
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the panic to one year later. If economic activity declines in a particular area, local

banks should see their loans and deposits fall, while their excess reserves should

rise as lending opportunities decrease and these banks shore up their balance sheets.

The measures of loans and deposits come directly from the balance sheets. Excess

reserves are easily calculated for country banks but not for banks in reserve and cen-

tral reserve cities such as Boston, Philadelphia, and New York (87% of all banks were

country banks). Because of this, the regression using excess reserves (column 3 in

table 1) includes only banks outside of reserve and central reserve cities.9

The regressions also contain a number of bank balance sheet variables that

control for other potentially important factors. Total assets captures the overall size of

the bank. The initial level of loans, deposits, and reserves are also included relative to

assets. The capitalization of the bank might also affect how well it fared following the

panic, so this is included as well. Indicators for the type of bank (county, reserve city,

or central reserve city) are also included, as different types faced different regulatory

standards. Standard errors are clustered at the city level (the results are robust to

clustering at the county and state level).

9For banks in reserve and central reserve cities, some (but not all) of their interbank deposits
qualified as reserves. Thus it is impossible to determine their total reserves from their balance sheets.
Country banks were required to hold in reserve 15% of their deposits, but 3/5 of this amount could be
held as deposits in reserve city banks. Because these interbank deposits paid interest, country banks
typically took full advantage of this. Thus, the typical requirement for deposits held within the bank
was 6%. Excess reserves are therefore defined as total reserves minus 6% of deposits.
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Table 1. Railroad defaults and banking outcomes (2SLS)

Dependent variable: Percent change in banking variables from 1873 to 1874
Naive OLS IV

(1) (2) (3) (4) (5) (6)
Loans Deposits Excess reserves Loans Deposits Excess reserves

Percent of railroad miles -0.132∗∗∗ -0.189∗∗∗ 0.440∗ -0.192∗∗ -0.383∗∗∗ 1.683∗∗∗

within service area in default (-5.20) (-4.00) (1.76) (-2.18) (-2.65) (3.86)

ln(Assets) -0.0196∗∗∗ 0.0248∗∗ -0.0703 -0.0219∗∗∗ 0.0170 -0.0230
(-2.66) (2.35) (-1.54) (-2.72) (1.38) (-0.49)

Capital/assets 0.390∗∗∗ 0.463∗∗∗ -1.050∗∗ 0.375∗∗∗ 0.459∗∗∗ -0.778
(7.06) (3.05) (-2.05) (6.04) (3.07) (-1.55)

Loans/assets -0.121∗∗ -0.128∗∗

(-2.24) (-2.25)

Deposits/assets -0.0121 0.0229
(-0.12) (0.24)

Reserves/assets -1.901 -3.177∗∗

(-1.41) (-2.19)

Reserve city indicator 0.0814∗∗∗ 0.0524∗∗ 0.0808∗∗∗ 0.0498∗

(3.80) (2.07) (3.75) (1.84)

Central reserve city indicator 0.153∗∗∗ 0.174∗∗∗ 0.156∗∗∗ 0.186∗∗∗

(7.41) (6.21) (7.45) (6.34)

Constant 0.195∗ -0.472∗∗∗ 1.407∗ 0.242∗∗ -0.355∗ 0.613
(1.95) (-2.64) (1.92) (1.97) (-1.72) (0.83)

Observations 1747 1744 1514 1746 1743 1513
R2 0.088 0.046 0.011
F − First stage 70.661 68.151 63.569
t statistics in parentheses
∗ p < .1, ∗∗ p < .05, ∗∗∗ p < .01
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Table 1 shows the results from this specification. Columns 1-3 show the naive

OLS regressions which do not use any instrumentation strategy. The regressions in

columns 4-6 instrument for railroad defaults with net earnings to debt ratios. In both

specifications, railroad defaults are associated with significantly worse outcomes for

banks in terms of loans, deposits, and excess reserves. However, the coefficients on

railroad defaults are significantly larger in the IV specification. These results indicate

that in areas where half of the local railroad miles went into default, banks saw a

nearly 10% drop in loans, a 19% drop in deposits, and an increase in excess reserves

of over 80% relative to banks that had no local railroad defaults. The variation in

exposure to defaults between banks is quite large: 37% of the banks in the sample

saw over half of their local railroads default, while 34% of banks saw no local defaults

at all. These findings strongly support the view that railroad defaults amplified the

effects of the downturn.

Turning to the other variables, it seems that larger banks show a correspond-

ingly larger decrease in loans. As expected, better capitalized banks fare better. Loans

and reserves also show a statistically significant convergence effect, but deposits do

not. Banks in reserve cities and in the central reserve cities also fared better, as

currency flowed into the major banking cities once the panic was over.

Table 2 shows the first stage regression for the IV strategy used in table 1.

As expected, a higher ratio of net earnings to debt in a particular area is strongly

correlated with a lower incidence of railroad default. These results support the use of

earnings to debt ratios as an instrument for railroad defaults.

The link between railroad bond defaults and bank outcomes would be more

difficult to interpret if national banks directly held railroad bonds on their own bal-

ance sheets. In particular, if banks held the bonds of their local railroads as assets,

these banks would suffer from defaults even without a disruption in transportation.

However, in actuality national banks held virtually no railroad bonds during this pe-
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Table 2. First stage of IV

Dependent variable: Percent of railroad miles within service area in default
(1) (2) (3)

Average earnings to debt ratio -0.312∗∗∗ -0.309∗∗∗ -0.314∗∗∗

for railroads in service area (-8.41) (-8.26) (-7.97)

ln(Assets) -0.0187∗∗∗ -0.0200∗∗∗ -0.0189∗∗

(-2.68) (-2.83) (-2.28)

Capital/assets -0.176∗∗∗ -0.00579 -0.124∗∗

(-3.34) (-0.09) (-2.08)

Loans/assets -0.0891∗

(-1.65)

Deposits/assets 0.124∗∗

(2.39)

Reserves/assets 0.836∗∗∗

(3.59)

Reserve city indicator -0.0342 -0.0346
(-1.48) (-1.51)

Central reserve city indicator 0.0262 0.0285
(1.43) (1.56)

Constant 0.568∗∗∗ 0.449∗∗∗ 0.467∗∗∗

(5.72) (4.57) (3.96)
Observations 1746 1743 1513
R2 0.177 0.179 0.175
t statistics in parentheses
∗ p < .1, ∗∗ p < .05, ∗∗∗ p < .01
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riod. The average national bank held 1.5% of its assets as “other stocks, bonds, and

mortgages,” of which railroad bonds were only a part. Railroad bonds were primarily

purchased by large private banks in New York and by wealthy individual investors.

National banks were strongly incentivized to hold government bonds instead and held

virtually no railroad bonds.

Nevertheless, the importance of this channel can be tested by excluding banks

with a high percentage of their assets held as other stocks, bonds, and mortages. The

results in table 1 are robust to the exclusion of all banks with more than 5% of their

assets held in this category. Thus, national bank ownership of railroad bonds does

not drive the results in table 1. This further supports the hypothesis that railroad

defaults affected banks primarily through the disruption of transportation services.

4.3 Measuring the declining activity of financially-constrained railroads

The intuition for the results in section 4.2 is that following a railroad default,

receivers were financially constrained and unable to fully maintain the operations

of the railroad. This section provides support for this assertion by examining how

railroad operations changed as railroads defaulted. The regressions in table 3 use

data on railroad operating expenses to identify the effect of a default. Railroad oper-

ating expenses are the best way to characterize railroad operations because they are

available for the majority of railroads and provide a summary measure of the total

amount of freight hauled and passengers transported by the railroad over its fiscal

year. For the sample of railroads where data on passengers carried and freight hauled

is also available, the correlation between these measures and operating expenses is

very high (correlation coefficient of .7 and .8 respectively).

In order to properly isolate the impact of defaults on operations, it would be

ideal to characterize exogenous changes in railroad demand from year to year. How-

ever, production data (either manufacturing or agricultural) is not available at the

annual level during this time period. Instead, I use yearly meteorological data on
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drought conditions to capture exogenous changes in agricultural demand for railroad

services. The Palmer Drought Severity Index (PDSI) uses historical precipitation and

air temperature data to construct a measure of drought conditions relative to the

usual climate for land areas in a 2.5◦ by 2.5◦ grid (Dai et al. 2004). The index ranges

from -10 (extreme drought) to +10 (extremely wetness) and provides an important

source of exogenous variation in farm output. Table 3 therefore includes a drought

measure calculated from the Palmer index for every railroad in the sample. I follow

Chabot and Moul (2013) in ignoring wetter-than-average years and constructing a

drought measure captured by Droughtj,t = (PDSIj,t|PDSIj,t > 0)2 for each land area

j in the grid.10 For each railroad, I average the drought measures for the counties

in which the railroad operated. This summary measure should capture at least some

of the exogenous changes in railroad demand from year to year, better isolating the

impact of a default from other sources of variation.

Table 3 shows the results of a panel regression that explains railroad operating

expenses by year with railroad defaults, the measure of drought along the rail line and

fixed effects. The dependent variable is the log of operating expenses for the railroad

in a given year, which is regressed against an indicator variable Default that takes

takes a value of 1 if the railroad defaulted on its debt in that particular year and 0

otherwise. Column 1 also includes the drought measure and railroad fixed effects.

Column 2 adds year fixed effects as well.

The results indicate that railroad defaults are strongly associated with declin-

ing operating expenses. For the average railroad, a debt default is associated with a

19% drop in operating expenses in that period. When year fixed effects are included,

the impact of default decreases to 15%. In either specification, the impact of default

is clearly large enough to negatively affect the balance sheets of local banks. Drought

conditions are also associated with lower levels of railroad operations, although this

10Unlike Chabot and Moul (2013), I am trying to capture year by year variations in farming output,
so I do not calculate a weighted average over a five year span.
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Table 3. Defaults and Operating Expenses

Dependent variable: Log of operating expenses
(1) (2)

Default indicator -0.188∗∗∗ -0.154∗∗∗

(-3.51) (-2.66)

Drought measure -0.0143∗∗ -0.00651
(-2.14) (-0.90)

Railroad fixed effects Yes Yes

Year fixed effects No Yes

Constant 13.03∗∗∗ 12.95∗∗∗

(1802.75) (506.90)
R2 0.0384 0.0783
t statistics in parentheses
∗ p < .1, ∗∗ p < .05, ∗∗∗ p < .01

effect is not statistically significant when year fixed effects are included.

One important caveat is that a number of railroads that went through default

subsequently declined to publish any statements of earnings or operations. These

railroads cannot be included in the above regression. However, it seems likely that

these railroads fared even worse than those that did report their operations following

a default (hence the decision not to report). If this were the case, then the results in

table 3 would actually understate the true impact of default on firm operations.

This empirical link between default and declining operating expenses supports

the intution behind the results in section 4.2. Receivers that were unable to engage in

short-term borrowing were forced to cut back on railroad operations that would have

otherwise been profitable. This provides an explanation for the subsequent decline in

real activity in these areas, as reflected in the loans, deposits, and reserves of local

banks.

5 Causes of railroad bond defaults

The sheer magnitude of the downturn in the railroad industry, both in terms

of the number of defaults and the drop in construction, is striking. This section ad-
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dresses the more fundamental question of why so many railroads were in such a weak

financial position in the first place. The results indicate that land grant policy signif-

icantly contributed to the weakness of railroads’ cash flow and their likelihood of de-

fault. Theoretically, land grants can lead to unsound railroads for two reasons. First,

land grants encourage building in relatively unpopulated areas with weaker funda-

mental demand for transportation services. As a result, land grant railroads would

have lower net earnings relative to debt and be closer to default. Second, land grants

result in the holding of assets (specifically, land along the route) that would drop

sharply in value with declining expectations for the railroad. Land along a railroad is

clearly more valuable if that railroad is completed than if construction is halted due

to a default. When expectations about a particular land grant railroad suddenly re-

verse, the resale value of its assets drops significantly, harming its financial position.

In actuality, land grant railroads did derive a significant portion of their revenue from

land sales. Thus, a decline in the value of their land hurt their revenue stream di-

rectly. For both of these reasons, land grant policy provides an economic explanation

for the high number of defaults and demonstrates that government policy contributed

to the construction of unsound railroads, amplifying the severity of the downturn.

Table 4 shows the results of probit regressions on the determinants of default

for railroad companies. The dependent variable Default takes a value of 1 if the rail-

road defaulted on at least one bond and 0 otherwise. 30% of railroad companies in

the sample defaulted on at least one bond. The main variable of interest is an indi-

cator variable that takes a value of 1 for land grant railroads and 0 otherwise. Also

included in the first column are the railroad’s ratio of debt to capital and an indicator

variable for whether the railroad’s trunk line was completed or still under construc-

tion. All coefficients shown are marginal effects. The first specification indicates that

land grant railroads were 22% more likely to default on their debt over this period

relative to other railroads. Because land grant railroads were generally built in less-

23



populated areas, some of this effect likely comes from the fact that these railroads

had weaker cash flows than others.

Table 4. Determinants of railroad bond defaults (probit)

Dependent variable: Default indicator
(1) (2) (3) (4) (5)

Land grant indicator 0.224∗∗ 0.148∗ 0.185∗∗ 0.170∗

(2.57) (1.66) (2.02) (1.70)

Western indicator 0.0323
(0.38)

State aid railroad -0.198∗∗∗

(-2.83)

Construction indicator 0.237∗∗∗ 0.191∗∗∗ 0.193∗∗∗ 0.189∗∗ 0.211∗∗∗

(3.31) (2.63) (2.63) (2.56) (2.66)

Bonded debt/capital 0.0429∗∗ 0.0401∗∗ 0.0398∗∗ 0.0396∗∗ 0.0369∗∗

(2.40) (2.31) (2.28) (2.26) (2.09)

Population density of -1.885∗∗ -0.772 -0.738 -1.450
counties along route (-2.49) (-0.93) (-0.90) (-1.47)

Farm output per capita of 0.104 0.101 0.0811
counties along route (1.53) (1.48) (1.14)

Manufacturing output per -0.0496 -0.0485 -0.0744∗

capita of counties along route (-1.29) (-1.26) (-1.71)

Drought measure of 0.170 0.141 0.108
counties along route (0.97) (0.73) (0.58)
Observations 272 272 272 272 249
Pseudo R2 0.0980 0.123 0.141 0.142 0.167
Marginal effects; t statistics in parentheses
∗ p < .1, ∗∗ p < .05, ∗∗∗ p < .01

The second column also includes a measure for the average population density

for counties along each railroad’s route. In this specification, higher population den-

sity does indeed decrease the probability of default. The coefficient on the Default

variable is also significantly lower, although it still indicates a 15% higher probability

of default for land grant railroads (significant at the 10% level). Although population
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density accounts for a portion of the effect of land grants, it does not account for all

of it. This suggests that the role of land as an asset held by the railroads may have

also played a role in increasing the probability of default, declining in value when

expectations for railroad construction change.

The third column includes additional county-level control variables for average

output in 1870 from the census data. Generally speaking, when all county-level vari-

ables are included together, they are not statistically significant. However, the impact

of the land grant indicator is robust to these specifications. The fourth column also

includes a regional (western) indicator in addition to the land grant variable. This

regression is intended to test for the possibility that the significance of the land grant

indicator comes from a purely regional effect, given that the vast majority of land

grant railroads are in the west. This variable takes a value of 1 if the railroad runs

west of the Mississippi and 0 otherwise. The results indicate that the impact of land

grants is not simply driven by a regional effect.

As a point of contrast to land grant policy, the fifth column instead includes an

indicator variable for whether or not the railroad was a state aid railroad. State aid

in this context means taht the railroad received support in the form of direct loans

or explicit debt guarantees from state governments. For example, the bonds of the

Alabama and Chattanooga Railroad were guaranteed by the state of Alabama, thus

significantly reducing the risk of default to bondholders. Because this form of gov-

ernment policy explicitly secured railroad debt (rather than encouraging building in

riskier areas and letting these railroads fail), it had the opposite impact of land grants

on the probability of default. The results in column 5 indicate that state aid railroads

were significantly less likely to default. Thus, the type of government support for

railroads made a huge difference. While explicit government guarantees of railroad

debt made that debt less risky, land grant policy resulted in railroads that were more

likely to default.
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Table 5. Determinants of railroad bond defaults (LPM)

Dependent variable: Default indicator
(1) (2) (3) (4) (5)

Land grant railroad 0.225∗∗∗ 0.195∗∗ 0.198∗∗ 0.179∗

(2.62) (2.24) (2.25) (1.76)

Western indicator 0.0407
(0.42)

State aid indicator -0.206∗∗∗

(-2.71)

Construction indicator 0.228∗∗∗ 0.206∗∗∗ 0.187∗∗ 0.182∗∗ 0.206∗∗

(3.19) (2.84) (2.54) (2.42) (2.59)

Bonded debt/capital 0.0287∗∗∗ 0.0276∗∗∗ 0.0268∗∗∗ 0.0261∗∗∗ 0.0251∗∗

(3.27) (3.16) (3.02) (2.83) (2.54)

Population density of -0.701∗∗∗ -0.136 -0.130 -0.348∗

counties along route (-3.51) (-0.71) (-0.69) (-1.68)

Farm output per capita of 0.0770 0.0743 0.0541
counties along route (1.39) (1.35) (0.93)

Manufacturing output per -0.0596∗ -0.0574∗ -0.0959∗∗∗

capita of counties along route (-1.88) (-1.78) (-2.80)

Drought measure of 0.202 0.161 0.143
counties along route (0.78) (0.58) (0.63)

Constant 0.184∗∗∗ 0.243∗∗∗ 0.139 0.138 0.486
(6.19) (6.16) (0.45) (0.45) (1.46)

Observations 272 272 272 272 249
R2 0.119 0.133 0.160 0.161 0.186
t statistics in parentheses
∗ p < .1, ∗∗ p < .05, ∗∗∗ p < .01
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Table 5 reports the results from using a linear probability model for railroad

defaults rather than a probit model. The results do not seem to be driven by the

particular choice of model, as the coefficients are similar in sign and magnitude to

those of the probit regressions in table 4. The linear probability models predict that

land grant railroads are between 18% and 23% more likely to default than non-land

grant railroads.

The findings in this section indicate that railroad defaults during this down-

turn were partially attributable to the overextension of land grant railroads into un-

populated areas, and to the fragility of these railroads. This supports the view ex-

pressed in Mercer (1974) that after the Civil War land grant railroads were likely to

be built ahead of demand. Overbuilding left them in a weaker financial position and

more vulnerable to default in response to declining demand for transportation.

6 Conclusion

Although today firm bankruptcies are governed by laws designed to facilitate

restructuring, in the 1870s the process of restructuring railroads lacked several cru-

cial components that would have made it more efficient. In particular, equity re-

ceiverships had not yet been fully developed and receiver’s certificates were not yet

widely used. The result was that railroads in receivership were severely financially

constrained, and often could not obtain the working capital necessary to fully meet

the demand for their transportation services. Railroads in default cut back on oper-

ating expenses by over 15%, and banks in those areas saw large declines in loans and

deposits as well as sharp increases in excess reserves. In short, railroad bond defaults

amplified the general downturn following the Panic of 1873, and contributed to the

length and depth of the Long Depression.

The number of defaults of major railroads was without precedent in 1873. Al-

though there had been previous nationwide panics in 1837 and 1857, these panics did

not result in waves of railroad bond defaults. This was primarily because railroads
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were financed mainly through equity rather than debt prior to the Civil War (Tufano

1997). The Panic of 1873 was the first time in U.S. history that so many railroads went

through large and expensive debt defaults. The costs of these failures prompted the

flurry of bankruptcy innovations that followed, ultimately leading to a more efficient

process for funding and restructuring large bankrupt firms.

The sheer extent of railroad defaults following the panic can be partially ex-

plained by government policy. Specifically, land grants encouraged unsound railroad

building and thus contributed to the severity of the downturn. Previous explanations

for the origins of the Panic of 1873 have emphasized various causes. Kindleberger

(1990) lists 13 distinct contributing factors, but focuses primarily on the speculative

frenzy in Germany and Austria resulting from the French Indemnity in 1871-72 (a

massive post-war payment from France to Germany, triggering inflation and specu-

lation). In his view, the appetite for U.S. railroad bonds in these countries following

this stimulus set up an inevitable boom and bust cycle in U.S. railroads. In contrast,

Bordo (1990) argues that the U.S.’s flexible exchange rate should have insulated it

from international effects, and therefore that the U.S. crisis had domestic origins. He

instead emphasizes the secular decline in the world’s production of gold beginning in

1871. This decline led to strong downward pressure on prices and the subsequent

failure of investments that were predicated on rising prices. My work suggests that

U.S. land grant policy also contributed to the severity of the downturn. Land grants

encouraged railroads to be overbuilt relative to demand and also resulted in railroads

holding assets (land along the route) whose value was highly dependent on positive

expectations for the economy and for the railroad in particular. This set the stage

for these railroads to default at higher rates, and for the downturn to be more severe

than it otherwise would have been.
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